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{G.  Wait.) 
SABADILLA. 
Sabadiltei  see  Asagma  offidnalis,  Linn. ;  Liliacb a  ;  Vol. 


I.,  336. 


SAB  I  A,  CoUbr.;  Gen.  PI.,  /.,  414. 

A  genus  of  scandent  shrubs,  which  comprises  about  ten  species,  natives 
of  tropical  and  temperate  India.  •  Of  these  the  most  noticeable  are  Sabia 
campaanlata,  WalL  iBakal  pata,  Kumaon),  S.  limonarea,  WalL,  S.  lep- 
taote,  Hook,  f  {Simali,  Nepal  ;  Payengrik,  Lbpcha),  S.  paaiculata, 
Edgw.,  and  S.  midissima,  Kutm, 

With  the  exception  of  the  last  named,  which  is  an  inhabitant  of  the 
upper  mixed  forests  of  the  Andaman  Islands,  the  aboye  species  are  found 
in  the  lower  ranges  of  the  Eastern  Him^aya,  the  Kh^ia  hills,  and  Assam. 
S.  campannlatais  the  most  westerly  species,  being  diffused  along  the  Hima- 
laya to  Simla.  They  have  a  soft  wood  with  large  pores  and  broad 
medullary  rays  {FL  6r,  lud.,  II.,  /-j). 

SACCHARUM,  Linn.;  Gen. PL,  IIL,  1123. 

A  genus  of  grasses,  which  belongs  to  the  tribe  ANOROPOooNEiK.  They  are 
tall  plants  with  compound,  often  dense,  panicles,  covered  with  long  silky  hairs. 
The  spikelets  are  very  smaD,  and  there  are  no  awns  to  the  fk>wering  glumes,  as 
in  the  majority  of  the  tribe.  Twelve  species  are  described,  including  sugar- 
cane (S.  offionanim),  munj  grass  (S.  dllare),  and  kdns  (S.  spontanenm). 

[  Northern  India,  ^  6  /  Grauinkjb. 
Saccharum  arundinaceuniy  Ret%.:    Duthie,    Fodder     Grasses   of 

Syn. — S.  BENGALBNSB,  Ret».  f  S.  PROCBRUM,  Roxh, ;  S.  KXALTATUM,  Roxb. 

Vtnk.—*7^Hg,  Bbno.;   Sarkandd,  Pb.;   Sarpai,  Raj.;  Adavt  cheruku, 

kondakanamoo  (Roxb.),  Tbl.  ;  Phoung  ga,  BuRM.;  Rambuk,  Sing. 
References.-  Roxb.,  Fl,  Ind.,  Ed.  C.BX.,  81,  82;  Voigt,  Hart.  Sub.  Col., 
70s;  Elliot,  Fl.  Andkr.,  10  f  Trimen,  Sys.  Cat.  Cev.  PL,  106;  Hackel  in 
DC.,  Monsgr,  Phan.,  Vl.,  1/7/  Atkinson,  Him.  £>ist.,3i'J  Drury,  U. 
Pl.,S7r;  Uotard,  Paper-making  Mat.,  66,68  s  Balfour,  Cyclop.,  IlL, 
J67  :  Rep^  Bat.  Gar.  Ganeshkhind,  Poona,   1883-84,  12 ;  Com.,  N.-  W.  P., 
JV.,  Ixxx.;  Gat.,  Panjdb,  {Delhi),  20 ;  yourn.  Agri.'Horti.  Soc.  Ind,, 
X.,  3s8. 
Habitat.—  A  handsome  perennial  species,  with  stems  10  to  20  feet  high ; 
found  in  Bengal,  Sikkim,  and  Southern  India.    Roxburgh  (under  S.  proce- 
rmn)  says :  '^  By  far  the  most  beautiful  of  the  genus  I  have  met  with.     It 
comes  nearest  in  appearance  to  S.  offidnamm,  but  is  a  taller  and  much 
more  eiegarA  plant'' 

'  S.   4 


TIIIBBR. 

2 


Digitized  by 


Google 


Dictionary  of  the  Economic 


SACCHARbM 
ciHare. 


The  Bflunj  Grass. 


DOKBSTIC. 
Cnlms. 

5 


MEDICINE. 
Boot. 

7 

FIBBB. 

8 
String. 

Paper. 

10 
Matting. 

It 
Ropes. 

12 
Thateh. 

13 

Flowering 
Stem. 

ChaiFs. 

Tables. 

z6 


Domestic  Uses.— The  culms  are  strong  and  straight,  and  are  employed 
by  the  Natives  for  screens  and  various  other  economical  purposes  {Ro»» 
burgh  /.  c.). 

Saccharum  dliare,  Anders.  /  Duthie,  Fodder  Grasses^  23. 
Syn.— S.  Sara,  Roxb. ;  S,  Munja,  Roxb,  ? 

Vem. — Saraf  sarkanda,  sarkara,  sarpat,  sarpaita,  rdmsar,  mint  a.  Hind.  | 
Sar,  sara,  shar,  Beng.  ;  Sar,  Santal  ;  Sarkandat  sarhar^  ikar  (W. 
Piotric^),  patdw(fr  (E.  I>istnct3)»  N.-W.  P. ;  Palwa,  OuDH ;  Sarkara, 
Marjbar^  kharkdna^  idnda,  Pb.  ;  Sara,  sarpat^  AjmIr;  Dargd,  karre, 
Trans-Indus  ;  5ar,  SiND;  Gundra,  p&nika,  Tbl.  ;  G^ndra,  iejanaka, 
shard.  Sans. 

The  foUowin|f  names  are  also  spYcn  to  certain  portions  c£  the  plant  is 
different  localities : — Munj  leaf -sheaths,  Sar   leaves   (Panj&b) ;  Bind  or 
vind,  culm  or  flowering  stem  (Doab)  ;  Sarctrhi  (E.  Districts  of  N.-W. 
Prov.);  Sentha,  kdna,  lower  portion    of  flowering  stem:    Sirkif     til, 
upper  portion  of  flowering  stem  ;  7%f7t,  upper  portion  of  flowering  stem 
(Lahore) ;  Majori,  the  entire  flowering   stem ;   Tilak,  tilortt  the  flowers 
(Panjib) ;  Ghua,  the  flowers  (E.  Districts,  N.-W.  Prov.). 
References.— /foTifctf/,  in  DC.^  Hamurr.  Phan,,  VJ.,ti8  ;  Roxb.,Fl,  Ind., 
Ed,   C.B.C,,82;V(ngt,Hort,  Sub.   CaL,  70S;  Brandis,Por^m.,S48: 
Stewart,  Pb.  PL,  a6t  ;  AiickisM^  Cat,  Pb,  and  S^td  PL,  t7»f  Sir  W. 
Elliot,  PL  Andhr.,  6k,  ng,  tS5;Sir  W.  Jones,  Treat.  PL  Ind.,  V.,  76  ; 
U,  C.  D%^i,  Mat.  Med.  Hind.,    $g3^  Jfo,  3i€;  Murray,  PL  &  Drugs, 
Sind,,   12;  Baden  Powell,  Pb.  Pr,,  S'7,  S^):  Atkinson,  Him.  Dist. 
{X,,   N'.-W.   P.    Ga»X  321;  Useful  PL  Bomd.  {XXV.,  Bomb.   Gam,), 
238;  Boon.  Prod,  H.^W.  Prov.,  Pi.  V,  {Vegetables,  Sfioes,  and  Fruits), 
pi,  iOOrfQi,'^  R9yle%  III.  Him.  Bot.,416;  Liotard,  Mem.  Pttpet^making 
Mat.,  24,28,66,  67 ^  68;  Ain^-Akbari  (Blochmann's  Trans.)  /..  39s; 
Settlement  Reports  t^Panjdb,    Dera  Ismail  Khdn,  34s;   Lahore,    t3 ; 
Jha,ng,  23;  GoMetteers'.'^Panjdb.Dera  Ismail  Khdn,  ii ;  Htfshiarpur, 
14;  MU9aJj^garh,  26  ;  yhelam,33 ;  Montgomery,  f8,  tg  ;  Karnal,  tg  ; 
Ludkkma,  lO;  Jhang,  §8;  yalandhar^  5  ;  V.*K^.  P.,  r.,85;  IV.,  Ixmx.  ; 
Mysore aim^Coorg^L.  $Bf  Agri..HoeH.  Soc,  Ind.:'^XII.,  33 f  ;  XIII., 
ns%3}S;  XIV.,.  87;  New  Series^  /„  i08  f  VII.,  6;  Ind.  Forester :- *K., 
3i ;  VII.,  179  i  VIII.,  177  /  XII. ,3»;  Append.,  23  g  Balfour,  Cyclop.  Ind., 
III.,  466,  467* 
Habitat. — A  tall  handsome  grass,  8  to  13  feet  high,  abundant  over  the 
greater  par(  of  North- West  India,  where,  especially  in  the  PanjSb,  it  covers 
large  tracts  of  country.    It  is  sometimes  also  planted  in  lines  as  a  bound- 
ary hedge,  more  particularly  in  low-lying  localities  subject  to  periodica! 
inundation.    It  varies  considerably  in  height,  in  the  size  and  shape  of  the 
inflorescence,  as  well  as  in  the  quality  of  the  fibre  yielded  by  the  leaf- 
sheaths.    It  flowers  after  the  rains  are  over,  and  a  Utue  later  than  Erian- 
tlMis  Raveqnie,  a  tall  grass  oi  similar  habit  of  growth,  and  with  which  it  is 
often  confounded* 

Medidoe.  —The  root  Is  ofiSdnal  in  the  Panjib.  under  the  name  garba 
ganda.  It  is  burned  near  women  after  delivery,  and  near  burns  and 
scalds,  its  smoke  being  considered  beneficial  {Dr,  Stewart). 

F^re.-^The  munj  or  fieri  is  much  valued  on  account  of  its  strength, 
elasticity,  and  power  oi  resisting  moisture,  and  is  extensively  employed  in 
the  manufacture  of  rope,  string,  mats,  baskets,  and  paper.  Munf  matti  no 
is  said  to  be  proof  against  the  attacks  of  white  ant9*  In  some  of  the  Pan  jib 
Districts  the  mdls  or  ropbs  with  which  theearthjen  pots  in  wells  are  fast- 
ened are  composed  of  munj.  The  munj  is  biu'ned  at  one  end,  then  beaten 
with  a  mallet,  and,  finally,  wisted  into  a  rope.  Muni  fibre,  according  to 
Baden  Powell,  sells  at  R2  or  R3  a  laaund  in  October  and  November  ; 
Sirki  is  the  lififht  thatch  used  for  covering  carts  in  wet  weather,  and  is 
composed  of  the  til  or  upper  portion  of  the  flowbrino  stbm,  the  lower 
and  thicker  parts  called  kdna  are  used  in  the  manufacture  of  chains,  tables^ 
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BA«Krrs,  and  scrbens  ;  also  for  roofine,  lor  limn^  hachka  welb,  and  for 
covering  stores  of  graini  In  the  Jhdmn  District,  when  wMxl  is  scarce,  ^na 
w  used  for  raptbrs. 

PtNldtf.— This  GRA8S  is  of  too  coarse  a  nature  to  be  used  for  fodder 
ocqpt  when  quite  young.  In  some  of  the  Panjib  Districts,  however,  it  is 
stated  that  during  the  cold  weather  the  lbavbs  of  this  grass  are  often  the 
orty  pastwage  for  the  cattle.  They  are  also  chopped  up  and  mixed  with 
*A«iM,  graiii,  oiUcake,  or  green  stuff.  In  the  early  spring  the  grass  is 
fired,  and  the  young  shoots  afford  fine  fodder  for  cows  andTbuffaloes.  In 
the  Jhang  District  only  the  inferior  patches  are  thus  treated,  as  the  plant 
sewom  produces  munj-khdna  after  being  burnt.  According  to  Coldstream 
the  j^ung  FLowERiye  tops  are  regarded  as  good  fodder  for  milch  cows. 

uwt^c  &  Sacred.^Considerable  confusion  still  prevails  as  to  the 
partKular  spectes  ol  Saccharam  which  should  be  r^arded  as  having 
afforded  the  sacerdotal  girdle.  8lr  W,  Jones  discusses  the  respective 
properties  of  the  pr^nt  species  and  of  a  spontaneam,  in  a  brief  paragraph 
which  wUl  be  found  m  the  account  below  of  that  species. 

Sacchanim  fiucum,  Bpxb.r  Dmthu,  Fodder  Grasm  ofNorth^n  ^^' 

^riL— ErIOCHRYSIS  PU8CA,  Trin.  ;  MiSCANTHUS  FUSCUS,  Benth. 

^'•^',f''>^^ndwreUHPaddi,rKL.i  IkshwJlika,  Sans.  The  Sanskrit 
name  OMv  seems  undoubtedly  to  denote  the  cultivated  sugarKrane.  It 
iS9o«what  cunous  therefore  that  this  species  shouki  be  called  *•  the  Sugar- 
^ne^^aMtka  or  vdlika, "  that  is,  thatch. 

^^S^T^f*7  ^'  ^?^-»  ,?^'  CBX..  'ni  Voigi,  Hart.  Sub.  Cat., 

'^H'^'a  ^'  ?}'\P!.^  Balfour.  Cvclof.,  ///.,  ^;  Ind.  Forester,   VII, 

.V  ""«*•— *^requent  on  moist  ground  in  Bengal  and  along  the  base  of 
the  Him^ya,  as  far  as  Kashmir.  The  flowering  stems  are  5  to  8  feet 
high. 

r^^?*^~^  CULMS  are  used  in  the  manufacture  of  pens,  screens,  and 
l^t  fences ;  the  lbavbs  and  rbbos,  for  thatch ;  and  the  lbap-shbaths,  like 
those^  moet  wild  species  of  this  genus,  may  be  used  to  supply  the  fibre 
from  which  the  sacrificial  thread  is  prepared.  Elliot,  in  Flora  Andhrica, 
/.  c,  says :--  1  he  best  dark-cok>ured  reeds  with  which  the  natives  write 
are  made  from  this  species ;  kandu  means  Wack,  scorched.** 

S.  affidnarunii  Linn.;  ffackd,  in  DC.  Afonogr.  Phamrog.,  VI ^  it 2. 
The  Sugar^anb. 
NoTB.— The  re^er  may  as  well  be  warned  that  m  the  following  attempt  to 
STL  ^-li  ^'^  "*«>«  that  denote  the  plant  as  distinct  from  those  for 
5ISI1""  "^^^'  *''*  author  is  conscious  of  the  numerous  mistakes  that 
52^  «St  .,.^™*^  ^  ***  ""»<»  ^«^^y  preparations  of  sugar,  but  they  are 
often  OM^y  anthors  to  denote  the  plant,  andmay,  therefore,  have  both  meanings. 

^^7:  ,  .*'  ^awHii,  4k,  ikh,  not  skakar,  rikkA,  iumad,  Hind.  :  Ik,  dk, 
uk,  kAshtar,  p4ri,  kulUa,  kajuli,  ganna,  Benq.  :  Akh,  i  shu,  Samtal; 
r<,  Newar;  (9A«ira,  Parbuttiah;  Uk,  ,akalt  ekaku,  Nefal;  Ukh, 
*****'  *^^??'  M«*f>ir,  katdri,  Bbhars  Aku,  Uriya:  Ikh,  4kh,  ikkari, 
fkkart,  nkhu,  ganna,  puna-rikhu,  kanthp-rikhu.  N.-W.  P.;  Bikh4, 
KvMAOV;  Skakar  surkh,  kkand,  ganna,  kamdnd,  ^aunda,  ikh,  Pb.; 
Kamand,  Sini};  Gdndd,  ds,  Deccan:  Serdi,  ds,  gollBouB.',  l/sa,  aos, 
(fo,  kabdu.  Mar.  ;  Sheradi,  sherdi,  sdrdi,  nai-sakar,  dns,  Gux. ;  Kardmbd, 
;.'{/'•'.  '^T*'**'  ^*^''**»  Mnupula-cheruku,  lavu-<heruku  (a  thick  cane), 
ttllac-heruku,  drukanupula-krdnuga,  cherukulo-bhedam,  pottikanapu  (sl 
short  jointtti  cane),  Tel.;  Khabbu,  basari-mara,  Kan.:  Kannpa,  Ubu, 
kartmba,  Mu  mird,  Malay.;  Keydn,  kydn,  Burm.;  C/>,  Sing.;  Ikshu, 
rusala,  pdndra  (a  special  variety  of  sugar-cane  is  denoted  by  the   name 
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pundarika  which  is  the  cherukulo-bhedam  of  the  Tdegus),  kanfuruku. 
Sans.  ;  Qasabus-sakar,  kasib-shakarj  kasabirshaknr,  Arab.  ;  Nat-shakar, 
Pers.  ;  Kdnsia,  Japanese;  T^bu,  Java;  -Pary- Madagascar ;  Kan^hi 
(S.-W.  &  Ceotral),  chak-^M,  tik-chd  (Canton),  Shiii^ih,  sha-rang  (sugar), 
Chinese. 

The  reader  will  find  a  farther  enumeration  of  vernacular  names  under  Sugar 
below,  and  it  need  only  be  here  repeated  that,  althougrh  most  of  the  above 
denote  the  Suqar-canb,  some  of  the  names  given  mean  simply  Sugar. 

References.— ^MT^., Fl. Ind., Bd.  C.S,C^79;  Voigi, Uori, Sub.  Col.,  70S: 
KuTM,  For,  Fl.  Burm.,  II,,  $48  »  DaU,  6f  Gihg.^  Bomk.  Fl.^  Sufp,,  99; 
Stewart,  Pb,  PI,,  260-262;  AUchuon,  Cat,  Pb,  and  Stud  PI.,  17^; 
DC,  Orig.  Cult,  PL,  1  $4-1 S9  ;  Graham.  Cat,  Bomb.  PL,  2S9 ;  Mason, 
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XXVIII,,  If/7 ;  Pharm,  Ind„  Jt52;  FlMck,  »  Hanh.,  Pkarmacog,,  649- 
655;  U,  S,  Disbens.,  iSth  Ed.,  1254;  Ainslio,  Mat.  Ind,,I..  4^7;  I  I -9 
^0;  O^Shaughnessy,  Beng.  Dispense,  6sS:  Moodeen  Skerv/r.  Supp. 
Pharm.  Ind,,2igf  U,  C.  Dutt,  Mat.  Mod.  Hindus,  »65,  300;  Sakharam 
Arjun,  Cat,  Bomb,  Drugs,  154;  K.  L.  Do,  Indig,  Drugs,  Ind,,  102,  to3  g 
Murray,  PL  &  Drugs,  Sind,,  12;  Bidio,  Cat.Rav.  Pr„  Paris  B%h,,  93- 
94;  Bent,  &  Trim.  Med,  PL,  298;  Smith,  Contr.,  Mat.  Med.  and 
Natural  Hist.,  China,  188,  207;  Year-Book  Pharm.,  187  f,  tgo,  169,  173» 
200,  201,  204,  208,  2t2,  2i3,  214,  21s,  26t  f  t872, 151,  /5^  '53»  iS6, 349 1 
i373f  4^5;  1874,  214,  252;  1875,  4/,  49!  '876,  63;  1877,  iSg,  532;  J878, 
42f  06,  97t  '3t>  '58,  176;  1879,  77  /  1880,  74;  '88j,  116,  117,  ii8 ;  1B82, 
110,  II  r,  117 1  1884,  107,  177,  208;  t88s,  118 ;  1886,42,  n3*  114;  tfi87, 
104,  taj,  to8,  141,  315 :  1888,  33,36,  io5,  1 12;  1889,3',  99  i  Watts, 
Did.  Chemistry,  Vol.  V.,  464-474;  VI.,  1043-1046 ;  VII,»  llo3-ilio: 
VIII,,  PL  II,,  18^3-1841;  Bell,  Chemistry  of  Foods,  97'"4;  Johnston 
{Church  Ed,  ,  Chemistry  of  Common  Life,  I77'2ti ;  Agricultural 
Chemistry,  48, 388,  407!  Johnson,  How  Crops  Grow,  75,  76,  77,  78,  I54, 
156,  158, 338,  3^9;  Birdwood,  Bomb.  Prod,,  214,  250-253;  Baden-Powell, 
Pb,  Pr.,  304-309,  383;  Drury,  U,  PL  Ind.,  371-375;  Atkinson,  Him. 
DisL  {VoL  X,,N,'W.  P.  Gam.),  3»',  692;  Aitchison,  Products  of  W. 
Afghanistan  and  N,-B,  Persia,  199  ;  Duthie  &  Fuller,  Field  and  Garden 
Cro(s^  55-63;  Fodder  Grasses,  N.  Ind.,  24;  Useful  PL  Bomb.  (Vol. 
XXV.,  Bomb,  Gam.),  185,  212,  277;  Forbes  Watson,  Industrial  Survey  of 
India,  15, 86,  87  ;  Royle,  f'rod.  Res,,  i3,  67,  75,  85-94,  ^»*  ^''  38',  393; 
Manual  and  Guide,  Saidapet  Furm,  Madras,  36,  40 ;  Liotard,  Mem. 
Pafer-meUting  Mat.,  14-15:  Church.  Food-Grains,  Ind,,  76  ;  Kew  Bulletin, 
1888,  23,  294;  '891,  10,  35;  Wallace,  India  in  1887,  223-230-,  Trofdcal 
Agriculture,  128-219;  Symonds,  Grasses,  Ind.  Pen.,  50 ;  Sehrottky,  Prinm 
ciples  of  Rational  Agriculture  applied  to  India,  23o  /  Ordinances  of 
Manu  (Ed.  Bumell  &  Hopkim),  Ucture,  VIII.,  326,  34';  Z^-*  ^; 
X.,  88;  XI.,  167 ;  XII,,  64 ;  Ayeen»Akbary,  Gladwin's  Tram.,  t,,  68-71, 
79.  84,  80,  140,  341-343,  346-348,  &c,;  'II, ,  27,  4',  44;Blochmann's, 
Trans,.  Vol,  I,,  63,  69-70  :  Linschten,  Voyage  to  Bast  Indies  {Transl. 
BurneU,  Tiele  &  YuU),  VoL  I,,  95,  i30;  II.,  56,  266;  Milburn,  Orient. 
Commerce  ('813),  Vol.  //.,  262-275;  {'825),  305-307,  497;  Buchmnan- 
Hamilton,  Jour.  Mysore,  Canara, etc.;  also  Statistics  0/  Dinaipur,  and 
Account  of  the  Kingdom  of  Nepal;  Hove*s  Tour  in  Bombay  i'787),  '7,  99, 
&c. ;  Cotebrooke*s  Husbandry  of  Bengal,  126;  Kirsop,  some  account  of 
Cochin  China,  1750;  Observations  on  the  trade  and  Navigation  of 
Great  Britain,  1729;  Stavorinus,  Voyages  to  the  East  Indies,  '768; 
Staunton,  Account  of  Lord  Macartney's  Embassay  to  China,  1793;  M.de 
Guigne,  Voyage  to  Pekin  ;  Manilla  and  the  Isle  of  France,  17  "^4;  Hench- 
man, Observations  on  the  Report  of  the  Directors  of  the  East  India  Com>- 
pany  respecting  the  Trade  between  India  &  Europe,  1801 ;  Macpherson, 
Annuals  cf  Commerce,  1805 ;  Macpherson,  History  of  the  Euro^an 
Commerce  with  India,  1812 ;  Edwards  History  of  the  British  West 
Indies,  1819;  Young,  West  India  Common-Place  Book,  i8crj ;  Craw- 
furd.  History  of  the  Indian  Archipelago,  1820 :  Botham,  Observations 
on  the  mode  cf  cultivating  a  Sufrar  Plantation  in  the  East  Indies; 
Marsden,  History  of  Sumatra,  18 n  ;  Raffles,  History  of  Java,  i8t7 ; 
Heyne,  Historical  and  Statistical  Tracts  of  India,  1814  ;  Abel,  Narrative 
of  a  journey  in  the  interior  of  China,  1816;  Barrow,  Travels  in  China; 
McCulloh,  Sugar  and  Hydrometers ;   Porter,  Tropical  Agriculturist; 
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Porter ^  Nature  and  Properties  of  the  Sugarcane  j  Pereiroy  Treatise  on 
Food  and  Diet,'  Hassalt,  Food  Adulterations;  /.   Bell^  Culture  of  the 
Sugar-cane  and  Distillation  of  Rum  (^Calcutta,  1S31) ;  W,  I.tvans, 
Sugar-planter^s  Manual j^  I.  A*   Lien,  Manufacture  and  Refining  of 
Sugar ;  T.  Kerr,  CutivaHon    of  the  Sugar-cane  and  Manufacture  of 
Sugar;    H.  S,   Olcott,  Sorgho  6f   /mphae,  the  Chinese ^and  African 
Sugar^anes  f  D.  M,   Cook,  Culture  and  Manufacture  of  Sugar  from 
Sorghum  ;  R,  Niccol,  Sugar  and  Sugar  Refining  /  IV,  CrooAes,  Beetroot 
Sugar  in  England  and  Ireland  ;  A,  Voelcker^  Cultivation  and  uses  of 
Sugar-beet  in  England  {^oum,  Soc.  Artt,  XIX,,  1871)  ;  F.  Kohn,  Methods 
of  Extracting  Sugar  from  Beet-Toot  and  Cane  {Jf>urn,  Soc.  Arts,  XIX.  / 
C.  Hi  Gill,  Manufacture  and  Refining  of  Sugar  (Cantor  Lecture  Soc. 
Arts,lS72f;  Duncan  and  Nrtblands,  the  Alum  process  for  puri/jying 
Sugar;  J.  Shier,   Testing  Cam  e^j%tice  and  the  process  of  clarification j 
V»  Drummond,  Report  on  Production  of  Sugar  from  Sorghum ;  L,  S. 
Ware,  the  Sugar^eet ;  W.  G.  Le  Due,  Sorghum  Sugar;  f.  H.   Tucker, 
Manual  of  Sugar  Analysis;  R.  H.  Harland,  Manufacture  of  Sugar 
from  Sugar*canej  Griersen,  Bihar  Peasant  Life,  232^237  ;  Reports  of 
the  wirieus  Agricultural    Departments,    Experimental    Farms,    and 
Botanic  Gardens;  Indian  Forester,  9th  January  M6, 31st  July  1S86 
9th  October  1886  f  1st  October  tS87 ;  9th  June  1888;  5th  January  1889; 
tdth  February  1889,  24th  March  1889,  22nd  June  1880,  19th  October 
1889;  Indian  Agriculturist,  numerous  passages  ;  Tropical  Agriculturist, 
numerous  paseages;    Produce   Markets    Keeiew;    The   Sugar-cane; 
Indian  Agricultural  Oaaette  {July  1885) f  South    Indian  Observer; 
Spon^  Bncyctepefdia,  II,,  i830'i<f77f  Bncyd.  BrU.,XXII.j  623;   Bal- 
four,  Cyclop.  Ind.,  III.,  754-750  i  Morton,   Cycl.  Agri.,  II..  9^5-93'; 
Ure,  Diet.  Indust.  Arts  and  Manuf,  III.,  883;  IV.,  844;  Smith's  Diet. 
Scon.  PL,  396-397 ;  Sugar  Growing  and  Refining  by  O.    Warford  Lock 
and  G.  W.  IVigner  and  R.  H.  Harland  {rms);  Sugar^A  Hand-book  for 
Planters  and  Refiners  by  G.  Warford  loik,  B,  E.  K.  Newlands  and  /.  A. 
R.  Newlands  (1888)  /  A  voluminous  Official  Corresfondencefrom  the  Pro- 
ceedin^rs  of  the  East  India  Company  tn  the  18 th  Century  down  to  1891 ; 
Selectwn  of  Parliamentary  Papers  and  Reports  issued  by  the  Board  of 
Trade,  etc.,  etc. 
Many  of  tbe  jibove  works  deal  with  sug^ar  more  than  sugfar-cane  2  but  it  has 
bees  thought  desirable  to  give  in  this  place  the  reference  to  all  works  of  a 
gisneral  nature,  and  to  reserve  thos«  of  a  more  speciBc  character  for  the  va> 
rioos  chapters  of  this  article  to  which  they  more  especially  belon^f. 
Habitat.— A  strong  cane-stemmed  grass,  from  8  to  12  feet  high,  which 
produces  a  large  feathery  plume  of  flowers ;  cultivated  throughout  tropical 
and  sub-tropical  Asia  and  the  Islands  of  the  Indian  and  Pacific  Oceans. 
It  is  principally  grown  for  its  sugar ;  the  expressed  juice  is  boiled  down, 
crystallisea,  and  refined.    The  onl^  mention  of  this  plant  having  been 
found  in  a  **  wild  **  state  in  India  is  m  the  Transactions  of  the  Agri.-Horti- 
cultural  Society  (F/.,  Proc.  7)  where  Dr.  H.  H.  Spry  is  represented  as 
havinfi^  sent  to  Dr.  Wallich  "  a  small  supply  of  su^ar-cane  procured  from 
Car-Nicobar,  where  it  grows  in  a  wild  states"    This  most  interesting  sub- 
ject seems  to  have  been  overlooked.     No  modem  botanist  has  recorded 
the  occurrence  of  this  plant  in  the  Nicobars  or  anywhere  else  in  India  as  an 
indigenous  plant.    (For  an  account  of  the  estivation  see  article  Sngar, 
pp.  41-25^-) 

Fibre.— The  rbpusb  of  the  suj^ar-cane  mill  has  been  recommended  as 
a  paper  material  {Liotard),  and  is  said  by  Stewart  to  be  sometimes  made 
mto  wdl  ropes  and  on  the  Chenab  to  be  twisted  into  the  rous^h  ooroaqb 
used  for  tying  the  logs  into  rafts.  The  destruction  of  the  fibre  is  one  of 
the  reasons  why  the  Natives  of  many  parts  of  India  object  to  the  improved 
iron  rollers  now  very  p^enerally  employed  in  the  expression  of  the  juice. 
It  is  somewhat  surprising  that  the  dried  fibrous  refuse  is  not  universally 
employed  as  fuel  in  boiling^  the  juice.  I  n  India  this  msiy  be  said  to  be  only 
very  occasionally  utilised,  the  valuable  fuel  obtained  from  the  sugar  mills 
bdng  thrown  away  as  useless  and  what  is  even  more  surprising,  it  is  in 
many  cases  not  even  used  as  manure. 
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Mtdictne. — In  the  Materia  iiedica  cf  the  Hindus  compiled  from  Sans- 
krit authors,  sugar  and  treacle  are  said  to  have  been  largely  used  from 
a  very  early  age,  principally  for  the  purpose  of  disguising  unpleasantly- 
tasted  medicines.  For  medicinal  purposes,  old  treacle  is  [deferred  to  new. 
The  ROOT  also  of  the  sugar-cane  is  said  to  have  been  employed  in  medi- 
cine, and  to  have  been  considered  demulcent  and  diuretic  (U.  C.  Dutt). 
In  Arabian  works  on  Materia  Medica,  sugar  is  described  as  determent 
and  emollient,  and  i^  prescribed  in  doses  of  twenty  direms.  Many  writers 
speak  of  it  as  attenuant  and  pectoral.  It  has  also  been  supposed  to  have 
virtues  in  calculous  complaints  (  Ainslii^  In  the  Panjdb,  Baden  Powell 
says,  sugar  is  considered  by  the  Natives  to  be  **  heavy,  tonic,  and  aperient, 
useful  in  heat  delirium  and  disorders  erf  the  bile  and  wind.''  In  another 
part  of  his  work  he  remarks  :  *Mn  cases  of  poisoning,  by  copper,  arsenic 
or  corrosive  sublimate,  sugar  has  been  successfully  employed  as  an  anti- 
dote, and  white  suear  hnely  pulverised  is  occasionally  sprinkled  upon 
ulcers  with  unhealthy  granulatbns.  The  Hindus  set  a  gp-eat  value  upon 
sugar,  and  in  medicine  it  is  considered  by  them  as  nutritious,  pectoral,  afid 
anthdmintic"  The  use  of  sugar  as  an  antidote  for  arsemcal  poisoning 
is  alluded  to  by  many  writers  (Chisholm,  Voigt,  ttc.^. 

In  PJuropean  medicine  sugar  is  employed  for  making  strups,  blbctua- 
RIB8,  and  LOZBNOBS,  and  is  regarded  as  useful  not  only  for  disguising  the 
unpleasant  taste  of  drugs,  but  also  on  account  of  the  preserving  influence  it 
exerts  over  their  active  constituents.  In  India  It  is  frequency  employed 
in  the  preparation  of  piLLS.  The  following  statement  of  the  European  lises 
of  sugar  in  pharmacy  may  be  reprinted  here,  since  it  summarises  the  facts 
generally  given  in  works  on  Materia  Medica  i— 

Medical  and  Pharmaceutical  Uses. — '*  The  uses  of  sugar  as  an 
aliment  and  condiment  are  numerous.  It  is  f^utritious,  but  not  capable  of 
supporting  life  when  taken  exclusively  as  aliment,  on  account  of  the  absence 
of  nitrogen  in  its  composition.  It  is  a  poweriul  antiseptic,  and  is  used  tor 
preserving  meat  and  fish ;  for  which  purpose  it  possesses  the  advantage 
of  acting  in  a  much  less  c^uantity  than  is  reejuisite  of  common  salt,  and  of 
not  altering  the  taste  or  impairing  the  nutntious  qualities  of  the  aliment. 
Professor  Marc haiid  has  ascertained  that  a  solution  of  sugar  has  no 
action  on  the  teeth  out  of  the  body.  It  may  hence  be  inferred  that  the 
popular  notion  that  sugar  is  injurious  to  the  teeth  is  founded  solely  upon  the 
fact  that  the  excessive  use  of  sugar  has  a  tendency  to  cause  acid  ayspepsia. 

•*  The  medical  properties  of  sugar  are  those  of  a  demulcent ;  and  as 
such  it  is  much  used  in  catarrhal  affections,  in  the  form  of  candy,  syrup, 
etc.  According  to  M.  Provencal,  it  acts  as  a  powerful  antaphrodisiac, 
when  taken  in  the  quantity  of  a  pound  or  more  daily,  dissolved  in  a  ouart 
of  cold  water.  For  an  account  of  the  supposed  therapeutic  power  of  the 
vapour  of  boiling  cane- juice,  in  bronchitis  and  incipient  consumption, 
applied  by  living  m  a  sugar-house,  the  reader  is  referred  to  the  papers  of 
Dr.  8.  A.  Oartwrfght,  of  New  Orleans,  contained  in  the  47th  and  51st 
volumes  of  the  Boston  Med.  and  Surg,  Journal,  In  pharmacy,  sugar  is 
employed  to  render  oils  miscible  with  water,  to  cover  the  taste  of  medicines, 
to  give  them  consistency,  to  preserve  them  from  change,  and  to  protect 
certain  femigfinous  preparations  from  oxidation.  Accordingly,  it  enters 
into  the  composition  of  the  compound  infusion  of  roses,  of  several  mix- 
tures, pills,  and  powders,  of  many  fluid  extracts,  syrups,  confections,  and 
of  all  tne  troches.  Molasses  is  used  for  forming  pills,  for  which  it  is  well 
fitted,  preserving  them  soft  and  free  from  momdiness,  on  account  of  its 
retentiveness  of  moisture  and  antiseptic  qualities. 

'*  The  influence  of  sugar  in  preventing  changes  in  organic  substances 
may  be  ascribed  to  an  extraordinary  osmotic  power  in  its  solutions,  by 
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vhkh  infusoria  and  idl  other  of  the  lower  formi  of  life,  to  which  fermcn* 
tative  processes  are  now  generally  ascribed^  are  almost  instantly  destroyed, 
the  organism  Collapsing  through  the  rapid  exosoiose  of  its  fluids  into  the 
sacchaurine  medium.  AU  the  different  kinds  of  sugar  susceptible  of  the 
alcoholic  fermentation  have  this  power "  {Dr^  Louis^  MandL^  Arghi^es 
G4fu  d€  Uid.^  5#  s^.  XVL^  ^,  fuiilet^  1869).  (Umt$d  StaUs  Diipmsa- 
tory,  p,  1261.) 

Food  &  Fodd«r«^For  an  account  of  the  extraction  of  sugar  and  of  the 
by*products  in  the  manufacture  of  that  article,  see  Sagar  MaaofiMtitfe  be- 
low. A  thick  imcT  varibtt  of  sugar-cane  is  grown  over  almost  the  whole 
of  India,  which  is  largely  used  in  the  raw  state  as  a  sweetmeat.  It  is  stript  of 
Its  leaves,  cut  up  into  lengths  of  about  i  to  a  inches,  and  thus  prepared  may 
be  seen  ezposea  for  sale  m  most  of  the  l>asdrs  throughout  the  country.  The 
extent  Co  which  the  cane  is  eaten  does  not  appear  to  have  been  sufficiently 
taken  into  oonsideration  in  the  esdmates  of  yield  of  sugar  from  the  acre- 
age of  cane.  Indeed,  in  many  parts  of  India,  it  may  be  almost  ssdd  that 
cane  is  exclusively  cuhivatea  as  a  fruit.  Thus  of  Montgomery  it  is 
stated  that  sugarn^ne  n  very  little  cultivated  for  sugar*making,  but  is 
used  simply  as  a  pleasant  article  of  food.  Of  Coimbatore  and  a  few  other 
dietrkte  the  estimate  has  been  made  that  the  edible  canes  and  seed-canes 
absorb  about  10  to  15  per  cent,  of  the  total  crop.  It  is  probable  that  some 
such  figure  should  be  allowed  lor  the  whole  of  India ;  m  odier  words,  the 
area  of  sugar  production  should  be  accepted  at  10  per  cent,  less  than  the 
actual  area  of  the  sugar-cane  crop. 

The  LBAVB8  of  the  sugar-cane  are  employed  as  fodder.  Stewart  men- 
tions that  sugar-cane  is  occask>nally  grown  without  irrigatk>n,  the  crop  being 
used  as  ehm^  for  feeding  elephants.  The  Financial  Commissioner  of  the 
Panjib  (in  a  rmrt  dated  1883)  says  that  in  Sialkot  the  inferior  crops  are 
sometimes  sold  for  fodder  at  R50  to  R70  per  acre,  and  in  Multan  at  kioo. 
Mr.  T.  D.  Macpherson,  writing  of  Bengal,  says  that  the  leaves,  stripped 
from  the  canes,  mixed  with  the  crushed  refuse  obtained  after  the  extrac- 
tion of  the  juice,  are  given  as  fodder  to  cattle.  A  very  similar  statement 
is  made  of  one  district  and  another  throu£^hout  India.  Thus. in  the  Kamal 
(Panjib)  we  read  that  the  ''cane  is  cut  down  and  dressed  on  the  spot  by 
stripping  the  leaves  and  cutting  off  the  crown  iganla).  These  are  given 
to  the  cattle  to  eat.  In  Ludhiana  the  flag  which  remains  after  cutting  off 
the  seed-joints  is  either  given  to  the  cattle  to  eat  or  is  used  as  fuel  for  the 
boiling  of  the  juice.  But  more  direct  references  occur  to  the  use  of  sugar- 
cane as  a  fodder.  Thus,  for  example,  of  Gujranwala  it  is  stated  that  a 
red  coloured  cane  known  as  cMnhha  is  **  sometimes  grown  only  as  a 
fodder."  The  tops  known  as  bhadyas  are  at  Khandesh  used  to  teed  the 
catde  employed  at  the  sug2U>mill. 

Mr.  Benaon  (of  the  Saidapet  Farm,  Madras)  furnishes  the  following 
instructive  nodoe  regarding  the  value  of  sugar-cane  as  a  fodder  t*- 

**  In  order  to  test  the  capabilities  of  the  crop  as  a  fodder^producer,  an 
avers^  row  of  canes  was  cut  down  in  November ;  the  canes  weighed  I 
1,162ft  and  the  loppings  393lb ;  or,  together,  i,5549>,  equal  to  131,624ft 
per  acre,  worth  at  least  R290,  so  that  it  would  have  been  far  more  profit- 
able to  have  treated  the  crop  as  a  fodder  one,  whilst,  if  the  whole  had  been 
cut  for  fodder  at  the  time  tne  single  row  of  canes  was  harvested,  there 
would  also  have  been  a  large  saving  in  the  cost  of  watering  and  weeding,  and 
a  large  second  crop  would  have  been  obtained.  There  can  be  no  doubt 
but  that  stt^r-cane  as  a  fodder-producer  is  almost  unequalled  by  any  crop. 
Our  municipalities,  with  their  abundant  supplies  of  manure,  might  find 
it  worth  while  to  grow  sugar-cane  as  a  fodaer-crop ;  they  might  produce 
it  in  ail  favourable  localities  at  R5  per  ton,  at  which  price  it  should  meet 
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with  a  lar^e  demand  for  feeding  milch  cows  and  draught  cattle  "  (Saida- 
pet  Expenmental  Farm  Manual  and  Guide), 

As  having  a  bearinjg  on  the  subject  of  the  extended  employment  of 
sugar-cane  as  a  fodder,  it  may  be  stated  that  many  writers  on  the  subject 
of  the  advantages  of  sugar  or  molasses  as  a  ^tteninp^  article  of  diet 
maintain  that  it  has  another  property,  and  one  highly  iniunous,  vi>.,  it  tends 
to  render  the  breed  sterile,  both  male  and  female.  The  reader  will  find 
interesting  particulars  on  this  subject  in  the  Journals  of  the  Royal  Agri- 
cultural £>ciety  of  England. 

Domestic  and  Sacred. —The  refuse  cane  (after  expression  of  the  juice) 
is  sometimes  dried  and  utilised  as  torches  by  the  Natives  of  the  central 
parts  of  the  Panjdb  where  the  strips  are  called  pachchian.  At  other 
times  they  are  twisted  and  made  into  ropes,  mats,  or  chairs.  Owing  to 
these  uses  of  the  refuse,  objection  is  sometimes  raised  to  the  iron  roller 
mills  as  breaking  up  the  cane  to  such  an  extent  that  the  fibre  is  valueless. 
.  The  refuse  or  "  megass  **  is  very  generally  used  as  fuel  to  boil  the  juice,  and 
all  too  rarely  is  it  employed  as  a  manure. 

In  its  unrefined  state  sugar  is  used  as  a  votive  ofpbrino  by  the  Hindus 
at  the  shrine  of  their  gods.  It  is  given  by  inferiors  to  superiors  as  a  mark  of 
respect.  The  cultivated  plant  cannot  be  said,  however,  to  be  held  in  the 
same  veneration  as  the  wild  Sara  or  Kata.    While  the  plant  is  not  worship- 

j 1-1 *  .L J ^^^oti  in  cultivation  and  manufacture 

\  observances,  and  the  ultimate  pro- 
the  Hindu.  The  bow  of  Kdmadna 
(the  Indian  Cupid)  is  sometimes  represented  as  made  of  sugar-cane,  at  other 
times  of  sweet-smelling  flowers.  In  either  case  the  string  is  composed  of  bees. 
His  five  arrows  are  each  tipped  with  the  blossom  presented  to  Kdmadna 
by  Vasania  (Spring).  Sir  W.  Jones  translates  a  passage  on  this  poetic 
conception  as  follows  :— 

*'  He  bends  the  luscious  cane,  and  twists  the  string 

**  With  bees ;  how  sweet !  but  ah  !  how  keen  their  string, 

**  He,  with  five  flow'rets  tips  the  ruthless  dart«, 

**  Which  through  five  senses  pierce  enraptured  hearts*" 

The  intimate  association  of  sugar-cane  and  sugar  with  the  Hindu 
religion  has  been  ur^ed  (in  the  historic  chapter  below)  as  justifying  the 
belief  that  the  cane,  if  not  a  native  of  India,  has  at  least  been  cultivated  in 
this  country  for  a  longfer  period  than  can  be  shown  in  connection  with  any 
other  part  of  the  globe.  The  Institutes  of  Manu  make  undoubted  allusion 
to  sugar-cane  as  well  as  to  palm  sugar,  honey,  and  other  saccharine  sub- 
stances. There  is,  therefore,  no  room  for  the  suggestion  that  suear-cane 
has  recently  been  substituted  in  the  reli^ous  observances  of  Hinduism 
for  manna  or  honey.  Such  substitution,  if  it  took  place,  must  have  been 
some  2,000  or  3,000  years  a^o.  It  has  to  be  admitted,  however,  that  the 
earliest  allusions  in  the  classicliterature  of  the  Hindus  to  sweet  substances 
are  such  that  it  is  impossible  to  determine  what  is  actually  meant.  An 
interesting^  feature  of  some  of  the  religious  practices  have  obviously  been 
inculcated  with  the  object  of  regulating  and  guiding  the  cultivator  of 
cane.  Thus,  for  example,  the  aJmost  childish  superstition  against  the 
flowering  of  the  cane  has  doubtless  its  origin  in  the  observation  that  when 
allowed  to  flower  the  cane  loses  its  sweetness  and  degenerates  until  such 
stems  would  probably  prove  valueless  for  the  purpose  of  propagation. 
This  would  lead  to  the  supposition  also,  that  it  was  early  found  that  pro- 
pagation  by  means  of  seed  was  of  no  value  in  preserving  the  saccharine 
property  of  the  stems.  The  flowering  of  the  cane  was  therefore  pronounced 
a  very  ominous  occurrence.     It  was  a  funereal  flower,  foreboding  death  to 
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whomever  might  chance  to  look  on  it.  It  is  impossible  in  this  place  to 
find  space  for  the  very  extensive  series  of  passages  that  might  be  here 
quoted  regarding  the  religious  observances  connected  with  cane  culture 
and  sugar  manufacture.  The  two  which  here  follow  may  be  accepted  as 
representative.  In  1792  the  Political  Agent  at  Banares  furnished  a  long 
and  most  instructive  report  on  sugar-cane,  from  which  the  following  may 
be  specially  given  as  indicating  the  reli^ous  observances :-» 

**  The  attachment  of  the  Natives  to  uieir  established  customs  and  usages 
is  well  known,  and  on  the  present  occasion  it  may  not  be  improper  to  state 
some  of  the  superstitious  notions  of  the  ryois  respecting  the  cane,  as  it  will 
tend  to  show  that  any  improvement  which  may  be  attempted  in  the  culture 
thereof,  can  only  be  effect  by  gradual  steps  and  the  most  encouraging 
and  lenient  measures." 

**  I'he  ryuis  consider  the  sugar-cane  (and  also  the  betd  plant)  in  a 
sacred  and  superior  light ;  they  even  class  it  amongst  the  number  of  their 
detitahs-  The  6rst  fifteen  days  of  Koar  (or  September),  termed  PiUr§' 
futcht  are  devoted  by  the  Hindus  to  rdigious  ceremonies  and  offerings,  on 
account  of  their  dec^ised  parents,  relations,  and  friends ;  such  of  them  as 
have  been  bereft  of  their  parents  refrain  from  every  indulgence  during  the 
said  period,  as  being  the  season  of  mourning  and  mortification ;  and  as 
thev  aeem  the  performance  of  the  higher  rites  of  their  religion  (such  as 
makinfi^  offerings  of  sweetmeats,  doths,  jewels,  etc.,  in  the  temples  of  their 
severaTdeities,  and  also  the  sacrifices  denominated  Hovam^yuggt  etc.)  a 
pleasure  and  enjoyment,  those  are  likewise  carefully  avoided."*' 

**  The  sacred  appdlation  of  the  cane  amongst  the  ryots  is  Na^bele, 
and  hence,  for  the  reasons  above  stated,  the  immediate  owners  of  the  cane 

81antatk>n5  sedulously  refrain  from  repairing  to  or  even  beholding  them, 
uring  the  continuance  of  the  Pittreputch.  On  the  2j6th  of  Cateeck 
(or  Ortober),  termed  by  the  ryots  Deauthan,  they  proceed  to  the  fields, 
and  having  sacrificed  to  Naghde,  a  few  canes  are  afterwards  cut  and 
distributed  to  the  Bramins.  UntU  these  ceremonies  are  performed  ac- 
cording to  the  rules  of  established  usage  and  custom,  no  persuasbn  or 
inducement  can  prevail  upon  any  of  them  to  taste  the  cane  or  to  make  any 
use  whatever  of  it.*' 

**  On  the  asth  of  J^yts  (or  May),  termed  the  Desharah^  another  usare 
is  strictly  adhered  to.  As  it  is  usual  with  the  ryois  to  reserve  a  certam 
portion  of  the  canes  of  the  preceding  year,  to  serve  as  plants  for  thdr 
new  cultivation,  it  very  frequently  happens  that  inconsiderable  por- 
tions of  cane  remain  unexpended  after  the  said  cultivation  has  been 
brought  to  a  condusion.  wherever  this  happens  to  be  the  case,  the  pro- 
prietor repairs  to  the  spot,  and  having  sacrificed  to  Na^^heU  (as  beifore 
stated)  he  immediately  sets  fire  to  the  whole,  and  is  exce^ingly  careful  to 
have  this  operation  executed  in  as  complete  and  efiicadous  a  manner  as 
possible.** 

'*  The  cause  of  this  extraordinary  practice  proceeds  from  a  supersti- 
tbus  notion  of  a  very  singular  kind.  The  act  is  committed  from  an  ap- 
prehension that  if  the  old  canes  were  allowed  to  remain  in  the  eround 
beyond  the  25th  of  Jeyte,  they  would,  in  all  probability,  produce  flowers 
and  seed ;  for  the  appearance  kA  these  flowers  they  consider  as  one  of  the 
greatest  misfortunes  that  can  befal  them." 

**They  unanimously  assert  that  if  the  proprietor  of  a  plantation 
happens  to  view  even  a  single  cane  therein  which  is  in  flower,  the  greatest 
calamities  will  befal  himself,  his  parents,  his  children,  and  his  property ; 
in  short,  that  death  will  sweep  away  most  of  the  members,  or,  indeed,  the 
whole,  of  his  family,  within  a  short  period  of  time  after  his  having  seen  the 
cane  Uius  in  flower." 
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"  If  the  proprietor's  servant  happens  to  see  the  flower,  and  immediately 
pulls  it  from  the  stalk,  buries  it  m  the  earth,  and  never  reveals  the  cir- 
cumstance to  his  master,  in  this  case  they  believe  that  it  will  not  be 
productive  of  any  evil  consequences.  But  should  the  matter  reach  the 
proprietor's  knowledge,  the  calamities  before  stated  must»  according  to 
then*  ideas,  infallibly  happen." 

"  In  support  of  this  belief,  many  of  the  most  aged  Bemindars  and  ryats 
in  this  province  recited  several  instances  of  the  above  nature,  which  they 
affirmed  to  have  actually  happened  during  their  own  time,  and,  moreover, 
that  they  had  been  personal  witnesses  to  the  evils  and  misfortunes  which 
befel  the  unhappy  victims  of  the  discription  alluded  ta  These  super- 
stitious ideas  must  have  originated  at  a  very  distant  period  since  they  are 
now  so  firmly  rooted  in  the  minds  of  the  ryots  in  this  part  of  the  country/* 

•*  As  the  new  cane  is  in  the  strength  of  v^^tation  during  the  rains,  or 
\n  the  months  of  Sateen  and  Bkadoon  {July  and  Au^st),  the  proprietors 
in  many  parts  of  this  province  carefully  avoid  repairing  to,  or  viewing, 
their  plantations  during  those  months,  lest  a  cane  flower  should  accident- 
ally strike  their  sight,  and  thus  entail  upon  them  those  miseries,  which 
thi^  are  fully  persuaded,  must  speedily  follow  such  a  circumstance." 

*  The  ryots  have  several  other  singular  notions  in  regard  to  the  cane  ; 
but  the  particulars  I  have  already  taken  the  liberty  to  enumerate  will 
sufiiciently  show,  that  any  measures  which  may  be  adopted  for  future 
improvement,  in  respect  to  the  cultivation,  etc,  must  be  introduced  with 
circumspection  and  care,  and  must  hold  out  a  more  than  ordinary  degree 
of  encouragement,  otherwise  it  will  be  extremely  difficult  to  overcome  those 
prejudices  and  opinions,  which  have  acquired  so  absolute  an  ascendancy 
over  their  minds,  and  which  appear  to  have  been  entertained  in  this  part 
of  the  country  for  ages  past" 

The  following  passage  may  be  g^ven  as  illustrative  of  the  agricultural 
practices  of  the  people  m  the  present  day  !— 

**  Rites  and  sacrifices  are  performed  on  the  germination  of  the  cuttinjgs, 
at  the  Naudurga  festival  in  September-October,  and  in  the  following 
month,  to  avert  a  disease  (sundi)  which  affects  the  crop.  But  the  most 
important  ceremonial  connected  with  its  growth  is  the  Deothdn  in  the  end 
of  October*  This,  which  celebrates  the  awaking  of  Vishnu  after  his 
slumber  in  the  infernal  regions,  is  to  sugar-cane  what  the  Arwan  is  to  other 
crops— a  sort  of  harvest-lKime.  Before  this  day  no  Hindu  will  eat  the  cane, 
ana  even  jackals  are  said  to  avoid  it  But  on  the  Deothan  several  stalks 
are  cut,  five  being  reserved  by  the  owner  of  the  crop,  and  fi^e  each  dis- 
tributed to  the  village  priests  and  craftsmen.  On  a  board  named  the 
sdligrdm  are  daubec^  with  cowdung  and  clarified  butter,  the  figures  of 
Vishnu  and  his  consort  On  the  same  receptacle  are  set  urd,  cotton,  and 
other  vegetable  offerings ;  while  around  it,  tied  together  by  their  tops*  the 
farmer  places  his  five  cane  stalks.  A  burnt  sacrifice  and  prayers  are 
followed  by  the  elevation  of  the  sdligrdm*  During  this  last  process  the 
women  of  the  household  repeat  five  times  the  following  incantation : — 

*' Arise.  Oh  God!   Be  seated,  Oh  Lord ! 
Spread  thy  carpeti,  God  of  Gava  Gajadhar : 
Sit  on  them,  highest  Rama  of  Kampil. 
Arise,  God,  a  thousand  times  arise. ' 

All  present  then  move  round  the  sdligrdm.  The  tops  (ymri)  of  the  five 
cane  stalks  around  it  are  severed,  hung  up  to  the  roof-tree,  and  burnt  on 
the  arrival  of  the  ffoH  festival  some  months  later.  At  the  moment 
declared  auspicious  b)r  the  preskling  Brahman  the  reaping  of  the  crop 
begins.    **  The  whole  village  is  a  scene  of  festivity,  and  dancing  and 
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singing  go  on  frantically.    Houses  are  set  in  order,  and  marriages  which 
have  been  suspended  during  the  rains  recommence*'  {Barnlly  Gag.) 

Saccharum  Spontaneum,  Linn. ;  Duthity  Fodder  Grasses^  2^. 

SyiL — ImPBRATA  SPONTANBAy  JBgaU9. ;  S.  SSMIDBCUMBBN9*  JRtfXb*;  S. 
CANALICULATUM,  Poxb. 

VtnL^Kdns,  kagara,  kosa,  kus,  kds.  Hind.  ;  Kask,  ids,  hkigrd,  kashiva, 
Bkno.;  Kdns,  kdnsa,  kdnsi.  S.-Vf.P,;  Rara,  ihagar,  OvDH ;  Kish, 
jaska,JhdHsh,  Kumaon  ;  Kdhi,  kdns,  sarkara,  kdnh,  Pb.j  Kask,  kashi, 
kins,  fiUi. ;  KkMi.  kdhu,  kkdu,  SiND ;  Kkdn,  kdns,  padar,  C.  P.  $  Kagara, 


Mar, 
Tel. 


i  RMu'gaddi,  nerri  ckeruku,  kaki  veduru,  korfgadi,  hillu  gaddi, 
Tketkia  kyn,  ikek-kaygyee,    Burm.;    Kasd,    kdskd,   kkaggara. 


Sans.    Roxburgh  gives  i(AKr(  as  the  Bengali  name  for  hit  S.  semi' 
decnmbeos,  and  kagara  for  S.  spootaneom. 
References.— ^<>ir4.  Pi.  Ind.,  Ed.  CB.C,  79;  Voigi,  Hort.Sub.  Cal., 
'joS;Trim€n,Syt.C9i,  Oy,Pl.,to6:  Dalm,  &  Gibs.,  Bmmb.  FL.  304; 
Stewart,  Pb.  PL,  96t ;  AiUkism,  Cat.  Pb.  &  Bind  PL,  172;  Mdson, 
Burma  and  Its  People,  5H,  Si6  :  Sir  W.  SUiot,  PL  Andkr.,  27,  77,  '64, 
iQi  ;  Sir  W.  yones.  As.  Res,,  iK  UH;  V.  C.  Dutt,  Mat.  Med.  Hindus, 
266,  304,  305;  Murray,  PL  &  Drugs  of  Bind.  i2:Birdwood,  Bomb.  Prod., 
320;  Baden  Powell,  Pb.  Pr.,St3i  Drury,U.  PL  Ind.,  376;  Atkinson, 
Him.  Dtsi.  {Vol.  X.,  N.-W.  P.  Gag.),  32t  ;  UsefulPL  Bomb.  (Vol.XXV., 
Bomb,  Ga0.\  2^;  Econ.  Prod.,  N.-W.  Prov,,  PL  V.  {VegHables,  Spices, 
avd  PruUs),    10!;    Liotard,    Mem.    Paper-making    Mat.,   10,   IQ,    66; 
Settlement    Reports:— Panjdb,  Jhangt    24;  Central  Provinces,    Upper 
Godavery,  40;    fubtulpore,  8$ ;  Nursingpore,  $7  f  Gagetteers :-^Panjdb, 
Kamal,   ig ;  Hoshiarpurt    td;  Mueaffargnrh,  26;  Dera  Ismail  Khan, 
It;  fhang,  ig ;   N.-W.  P.,  /..  8s,  iSS  ;  f^-f  ^xxx  ;  Mysore  &  Coorg,  /., 
68 s  Agri.-HorH.  Soc.  Ind.  .'—Jour.,  X.,  1/0, 3sSi  XIII.,  31$;  XIV.,  87  ; 
New  Series,  V.,    Pro.  {iS7S)y  5^  ;  Ind.  Forester,  IV.,  168  s    V.,31 1    VlL, 
179;  IX.,  24s  ;  XII.,  s6s,  App.,  23;  Balfour,  Cyclop.  Ind.,  III.,  467. 
Habitat.— A  coarse,  perennial  grass,  with  long  creepine  roots  j  abun- 
dant throughout  India  and  up  to  about  6,000  feet  on  the  Himalaya.    It 
varies  in  l^^ht  according  to  the  nature  of  the  soil,  and  appears  to  be 
most  at  home  m  damp  low-lying  ground,  where  it  throws  up  flowering  stems 
often  12  feet  in  heignt.     ^ing  agr^arious  erass,  the  snowy-white  pube- 
scence, which  surrounds  the  base  of  the  spikelets,  renders  it  a  conspicuous 
feature  when  in  flower ;  this  usually  takes  place  soon  after  the  rainy  season 
is  over.    Owing  to  its  vigorous  root-growth  it  is  a  most  diflicult  plant 
to  eradicate  from  cultivated  land.    In  many  districts  of  Northern  India, 
and  especially  in  Bundelkhand»  it  has  given  much  trouble  to  the  farmers 
by  its  encroachment  on  arable  lands.    The  best  known  remedy  is  to  plough 
up  the  land  and  smother  the  roots  with  a  vigorous    rainy  season  crop. 
On  the  other  hand,  it  is  said  that  kdns  grass,  after  a  certain  number 
of  years,  will  wear  itself  out  and  disappear.     It  is  somewhat  curious  that, 
as  with  Sarrhamm  offidnamm,  Roxburgh  had  not  seen  the  ripe  seed  of 
this  species. 

Fibre.— This  grass  is  larcfely  used  as  a  thatching  material,  and 
the  LEAVES  are  manufactured  into  ropes,  mats,  etc. 

Fodder.— /Se^»j  is  a  favourite  foader  of  buffaloes,  and  is  also,  when 
youn^,  ^iven  to  elephants.  In  the  Jhang  District  this  grass  is  very 
plentiful  m  the  moist  land  adjoining  the  rivers,  when  it  affords  valuable 
pasturage  for  buffaloes,  so  much  so,  that  the  zamindirs  of  those  parts 
affirm  that  if  there  were  no  kdns  there  would  be  no  buffaloes,  and  they  con- 
sider it  to  be  too  valuable  to  be  used  for  thatching.  In  the  Rohtak  District 
it  is  said  to  be  good  for  horses,  hence  the  proverb  :— "  Kdns  grass  for  the 
horse,  a  staff  for  a  man,**  and  it  is  also  said  to  be  relished  by  camels  and 
goats  {GoM.,  p.  75).  Roxburgh,  however,  says  that  S.  spo&tanenm  (a 
very  common  Bengal  grass)  **  is  so  very  coarse  that  cattle  do  not  eat  it, 
except  while  very  young." 
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Sacred  &  Domestic  Usea.^Sir  William  Jones  (in  Asini.  Res.  I.e.) 
says: — "This  beautiful  and  superb  grass  is  highly  celebrated  in  the 
Puranas,  the  Indian  Grod  of  war  havincf  been  bom  in  a  grove  of  it  which 
burst  into  a  flame.  It  is  often  described  with  praise  by  the  Hindu  poets  for 
the  whiteness  of  its  blossoms,  which  gives  a  lar^e  plain  at  some  distance  the 
appearance  of  a  broad  river."  Atkinson  (Htm.  Districts)  states  that  in 
Kumdon  the  long-rooting  curculi  are  substituted  for  the  kusha  ^ass  in 
religious  ceremonies  bv  the  local  Brahmans.  Native  7bns  are  made  from 
the  flowering  stems.  In  the  Dacca  District,  Taylor  {Topog.,  gg)  says,  it  is 
one  of  the  earliest  plants  to  appear  on  newly-formed  churs,  and  is  chiefly 
used  for  fuel. 

SUGAR  AND  SUGAR-CANE. 

Sugar,  Et^.  ,iSucRB»/V. ;  LucKea,  Germ. ;  Luochsro,  It. :  Azucas^  Span. ; 
AssucAK,  Port.;  Sakha  a,  Rtu.  j  Lukibr,  Polish;  Lukur,  Hung.; 
Xajix^p  ^^  ^aK'Xjxpov^  Greek;  Saccharum,  Latin;  Shakkar, 
Pers. ;  Sukrar  or  As-suk  kar,  Arab. ;  Sakkara»  Sans. 

SOURCES  OF  SUGAR. 

AInslie  verv  justly  remarks  that  "the  Hindus  value  sugar  very  highly; 
in  its  unrefinea  state  it  is  offered  at  the  shrines  dF  their  gods ;  it  is  presented 
by  inferiors  to  superiors  as  a  mark  of  respect ;  and  is  considered  by  the 
Vytians  as  extremely  nutritious,  pectoral,  and  anthelmintic."  It  may,  now- 
ever,  be  remarked  that  the  sugar  of  sugar-cane  is  not  alone  the  material  so 
used,  nor  is  it  the  only  saccharine  substance  known  to  the  Sanskrit  authors. 
The  allusions  that  exist,  in  the  classic  literature  of  the  Hindus,  to  sugar 
often  clearly  distinguish  the  special  forms ;  but  it  may  be  said  that  far 
greater  detail  is  given  regarding  sugar-cane  than  any  of  the  other  sugai> 
yidding  plants.  It  may  serve  a  useful  purpose  to  give  here  a  brief 
enumeration  of  the  chief  Indian  sugar-yieldmg  plants.  Fuller  details 
regarding  these  will  be  found  in  this  work,  however,  under  their  respective 
headings,  so  that  the  most  superficial  account  is  all  that  need  be  here 
given.  The  following  enumeration  will  suffice  to  convey  some  idea  of  the 
relative  value  of  each  plant  in  the  sugar  supply  of  India : — 
z.  Acer  Neguado. 

The  Sugar-maple  of  Nebraska. 

2.  A.  rnbrofn. 

The  Swamp-maple  of  Pennsylvania. 

3.  A.  saccharinom* 

The  Sugar-maple  of  the  Northern  States  and  of  Canada. 

India  possesses  some  13  species  of  maple,  but  up  to  the  present  date 
none  of  these  have  been  found  to  afford  sugar.  In  Vol  I.,  67,  will  be  found 
a  brief  note  on  the  subject  of  maple-su^ar,  in  which  the  recommendation 
is  made  that  it  might  be  of  value  to  the  mhabitants  of  some  of  the  Alpine 
tracts  of  India  to  ascertain  whether  some  of  the  better  known  sugar>yield- 
ing  species  could  be  cultivated  on  the  Himilaya.  Dr.  Altchison  urged 
this  subject  to  the  favourable  consideration  of  Government  many  years 
ago,  but  apparently  the  experiment  has  never  been  tried  in  real  earnest. 

4.  Agave  americana. 

The  American  aloe  may  be  said  to  have  been  completely  acclimatised 
in  India,  but  the  juice  obtainable  from  it  in  its  native  country,  is  either  not 
yielded  in  India  in  sufficient  abundance,  or  the  Natives  of  this  country*  have 
not  been  made  acquainted  with  the  full  properties  of  the  plant  Neither 
liquor  nor  sugar  are  made  from  it  in  India.    See  Vol.  L,  135-136. 

s.  57 


Digitized  by 


Google 


Products  of  India. 


13 


Supply  of  India. 


(G.   Watt.) 


SACCHARUM : 
Sugrar. 


.  Arengm  saccbarifenu 

This  is  the  Sago  Palm  of  the  Malaya,  etc.,  but  it  is  reported  to  be 
found  in  Burma  and  in  Orissa.  In  Java  it  yields  from  its  sap  a  large 
amount  of  cane-sugar.  The  process  of  preparation  pursued  in  that 
country  was  described  in  detail  by  Dr.  J.  E.  deVry,  and  his  account  of  it 
will  be  found  in  Vol.  I.,  303-304,  of  this  work  Apparently  the  plant  is  too 
scarce  in  India  to  be  regaided  as  a  source  of  sugar. 

.  Beta  Tiilgaria. 

The  Beet,  though  largely  grown  as  a  vegetable,  to  meet  the  European 
demand,  is  not  utilized  as  a  source  of  sugar  in  India.  A  special  form, 
recognised  by  Roxburgh  as  distinct  from  the  European  species,  under  the 
name  B.  bei^^aleiisiSy  must  have  been  early  introduced  into  this  country. 
It  is  grown  by  the  Natives  fairly  extensively  as  a  garden  vegetable,  the 
leaves  being  eaten.    See  the  article  in  Vol.  I.,  44B-450. 


7 


Bocmnw  flabellsformit. 

The  Palmyra  Palm  (the  Barl  tree  or  ial)  is  largely  cultivated  in  India. 
Rhe«de  alludes  to  its  being  tapped  in  his  day  on  the  Malabar  coast. 
The  juice,  ras,  obtained  on  tapping  the  flower-stalk,  yields  a  law  amount 
of  suear.  This  palm  affords  much  of  the  jaggery  sugar  of  Madras,  parti- 
cularly in  Tinnevelly ;  but  in  V^estem  India  it  s  more  <  xtensively  employed 
in  the  preparation  of  a  fermented  beverage.  Buchanan-Hamilton  wrote 
in  1807  that  in  Mysore  the  jaggery  from  this  plam  was  more  esteemed 
than  that  from  the  date.  In  Bengal  it  is  rarely  if  ever  tapped  at  all,  or  at 
least  it  is  not  utilized  as  a  source  of  sugar.  It  is  apparently  lai^^ely  used, 
however,  as  a  source  of  sugar  in  Burma.  The  reader  will  nncf  much 
useful  information  on  Burmese  palm  sugar  in  the  journal  Agri.-Nort  Soc. 
Indiat  X.  (Old  Series),  43-50,  {Conf,  with  the  account  given  in  Vol.  I., 
497-500,  of  this  work.) 

8.  Caryoia  uveiis. 

This  is  the  Sago  Palm  of  India.  It  is  tapped  for  its  juice  very  much 
after  the  same  fashion  as  is  pursued  with  the  palmyra,  and  is  tne  chief 
source  of  palm-sugar  in  Soutnem  Ceylon.  Though  sugar  can  be,  and 
doubtless  is,  maae  from  the  tree,  wherever  it  occurs  in  India  fsuch  as  in 
Orissa),  the  extent  to  which  it  is  so  utilised  is  relattvdy  unimportant  In 
the  Bombay  Presidency,  however,  sus^ar  is  more  extensively  used  from  it 
than  from  the  palmyra.    {Conf.  with  uie  article  in  Vol.  II.,  ao8.) 

9.  Cocoa  nodfefm. 

The  Cocoa«nut  Palm  is,  perhaps,  more  extensively  employed  in  Madras, 
as  a  source  of  sugar,  than  in  uher  parts  of  India.  In  this  respect  it  may 
be  said  (conjointly  with  BonMot  flabelUformis)  to  take  the  place  in  South 
India  (except  Mysore)  of  the  date  palm  in  Bengal.  {Conf.  with  the 
article  in  VoL  IL,  452-454-) 
la 


In  Vol.  v.,  165-167,  will  be  found  a  brief  review  of  some  13  or  14  plants 
which  in  India  are  known  to  exude  saccharine  matters.  These  cannot 
well  be  viewed  as  sources  of  sugar,  but  they  enter  like  honey  perhaps  more 
extensively  than  sugar  itself  into  the  pharmaceutic  preparations  of  the 
Hindus,  and  from  that  point  of  view  are  important 
IX.  Bielia  Aaadiiachta. 

The  Neem  Tree  is  known  to  afford  a  saccharine  juice,  from  which  sugar 
may  be  prepared ;  but  it  appears  to  be  employed  medicinally  only,  and 
cannot,  therefore,  be  viewed  as  a  source  of  si^^ar. 
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xa.  Phcenijc  tylvestris. 

The  Common  Indian  Date  Palm  is  perhaos  the  most  important  source 
of  Palm  su^ar  tn  India.  It  is  very  exten^vdy  erown  in  Eastern  Bengal 
for  that  purpose,  and  is  also  to  be  met  with  in  A&dras  and  Bombay.  In 
Mysore  tt  appears  to  be  more  important  than  either  the  palmyra  or  the 
oocoa-ttut  Robinson  wrote  a  prixe  essay  on  pafcn-eugar  ior  the  Agri.- 
Hort.  Soc.  Ind.»5d«  their  journal*  VoL  X.>  a43>a74.  For  further  informa- 
tion consult  Vol.  VI.,  p.  209. 

13.  Sacduumm  offidnanuB. 

Thb  is  the  Common  Sugar-cane  of  which  there  are  in  India  maaiy  wry 
dislhict  varieties,  each  with  well-reoogmetd  properties. 

14*  Sorgnom  saccbaratmii* 

This  form  of  sugar-cane  (commonly  called  Sorgho  or  Chinese  Sor- 
ghum) has  been  introduced  into  India,  but  does  not  appear  to  be  very  ex- 
tensively g^own.  It  is,  in  fact,  perhaps  morelareely  cultivated  as  a  fodder 
than  as  a  source  of  sugar.  It  seems  probable,  however,  that  it  may  have 
afforded  the  sweet  canes  which  were  eaten  in  China  prior  to  the  introduc- 
tion of  the  manufacture  of  sugar ;  but,  as  opposed  to  that  idea,  it  may  be 
added  that  botanists  seem  to  think  that  Sorgho  was  originally  a  native  of 
Africa.  The  more  distinctly  African  form  of  the  plant  (&  lEai&arittm)^  the 
Imphee  cane,  Hackel  has  at  all  events  reduced  to  S.  aaccfaaratiun.  By 
agriculturalists  they  are,  however,  regarded  as  different,  and  it  may  be  re- 
iterated that  S.  aacchamtom  is  the  Sorgho  or  Chinese  Cane  and  S.  kafta- 
liiuii  the  Imphee  or  African  Sugar-cane.  Both  are  extensively  grown  in 
America,  and  the  latter  was  introduced  into  India  at  a  much  earlier  date 
than  the  former*  Conf.  with  jthe  article  Sorghna  tacchafatnm  in  this 
volume. 

15.  Zea  Bfays. 

Many  writers  affirm  that  it  was  from  the  stems  of  this  plant  that  the 
ancient  Mexicans  made  their  crude  sugar.  As  partly  supporting  that  view 
it  may  be  added  that  sugar  has  been  made  from  the  stems  of  Uie  Indian- 
corn.  Thus,  for  example,  Mr.  (X  8.  Taylor  of  Palamow  describes  the 
method  he  pursued  in  1843  ^  prepare  molasses  from  it  He  remarks, 
however,  that  he  failed  to  crystallise  any  of  the  juice,  but  distilled  some  of 
it  into  mm  {Jour.  Afri,^Hori.  Soc.  Ind,^  Vol.  II  (Old  Serios)^  5^/). 
More  recently  the  subject  has  been  discussed  in  India;  and  in  Amanca, 
at  the  present  time,  it  is  attracting  considerable  attention^  but  the  difficulty 
to  crystallize  the  sugar  seems  to  be  insurmountable 

OTHER  SACCHARINB-TIELDING  PLANTS. 

A  much,  more  extensive  list  of  Indian  plants,  that  afiknd  saccharine 
substances,  might  be  drawn  up  than  that  g^ven  above— the  sources  of  the 
chemical  substance,  cane-sugar.  Most  of  the  artides  which  might,  how- 
ever, l^  here  dealt  with  are  of  greater  interest  as  materials  from  which 
alcohol  is  or  might  be  prepared  than  as  sources  of  sugar.  Some  of  them 
are  by-products  from  other  industries,  and  if  utilizable  could  be  obtained 
cheap  and  in  great  abundance.  Foremost  among  these  should  be  men- 
tioned indigo  sugar.  The  reader  might  find  it  usefm  to  peruse  the  remarks 
on  that  subject  (article  Indigo)  in  Vol.  IV.,  pp.  444-446.  It  will  be  seen 
that  the  method  of  manufacturing  indigo,  presently  pursued,  is  to  cause 
fermentation  in  the  steeping  vat,  whereby  the  Indican,  extracted  from  the 
plant,  splits  into  indigo-blue  and  indigo-sugar,  the  former  substance  beiug, 
by  the  fermentation,  reduced  to  indigo-white,  only  to  have,  by  an  expensive 
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process  of  oxidation,  to  be  reconverted  into  blue  indigo.  The  indigo^sugar 
IS  rejected  as  useless.  So,  in  a  like  maniier.a  iarffe  amount  of  sugar  b  an- 
nually thrown  away  by  the  coffee  planters,  who  Itul  to  utilize  the  pulp  of  the 
berry.  Jute  cuttings  may  be  rechiced  to  a  form  of  sugar  and  ferniented 
and  distilkd  into  a  sfurit  or  whisky.  The  flowers  of  the  mauka  (Baatla 
latifolia)  contain  a  large  quantity  ol  saccharine  matter  which,  in  ^  region 
where  the  tree  occurs  plentifully,  is  taken  advantage  of  in  the  preparation 
of  an  alcoholic  bevera^e^  A  writer  in  the  TransactioH  ef  the  Agri.^ 
HoTii€ultural  Soci^  ^ India  |Vol  III.,  17^  (iBjd)!,  recorded  his  having 
f^led  to  produce  crystallizable  sugar  from  the  mmuMa  i  but  he  urged  that 
since  beet  was  being  so  used  in  Europe,  the  question  of  utiHxation  <Smmuha 
flowers  as  a  source  of  si^^  should  oe  investigated  by  the  chemist  This 
subject  is  again  dealt  with  in  the  journal,  Vol.  VII.  (New  Senes),  Proc, 
1884,  p.  Izxxv.  Later  on  Mettrs.  Turner,  Morrison  &  Co.  fumis^ied  an 
analysis  of  mamha  stigar.  It  contains  67*9  per  cent.,  so  they  found,  of 
fftucooe,  but  not  even  a  trace  el  crystalltaable  sug^.  In  addition  to  the 
Manna«yielding  phun^s  (which  need  not  be  here  d^t  with)  there  are  other 
sources  of  saocWine  matter  obtained  through  the  instrumentality  of 
insects.  The  Indian  trafiSc  in  honey,  for  example,  is  very  extensive. 
Halwrn^"^  sweetmeat  of  camels'  milk  and  honey — is  largely  imported  and 
sold  throughout  the  country.  Many  fruits  also  are  weU  known  to  afford 
pecidiar  sweet  beverages  {ikerkiis),  or  to  be  capable  of  distillation  into 
liquors.  Among  the  u^er  may  be  mentioned  the  Pine-apple^  the  Encuua, 
Geeiwiay  Opu&tiat  and  many  others.  The  Soma  or  Ifoma  ol  the  ancient 
Sandnit  writers  was  very  probably  a  flavouring  ingredient^  in  its  action 
similar  to  hops,  which  was  used  along  with  a  maM^t  fcnnentatittEt  (see 
Ephedm),  V0L  IIJ„  ^46^3.) 

THEOBT  OF  THS  FOBKATIQN  OF  SUGAR. 

The  abonre  enumeration  is  by  no  means  an  exhaustive  one  of  aH  the 
plants  which  in  India  are  known  to  afford  sugar  or  saoeharine  matter. 
The  formation  ol  sugar-cane  within  the  tissues  of  plants  is  one  of  the 
■aost  obscure  problems  of  vegetable  economy.  Sugar  is  a  carbo-hydrate, 
that  is  to  say,  a  compound  formed  of  carbon,  hydn^fen^  and  oxvgen.  The 
hak  two  elements  are  present  in  the  proportions  m  which  thiy  exist  in 
water,  hence  the  term  a  carbon  hydrate  Starch*  from  the  botanical  point 
of  view,  might  be  said  to  be  the  simplest  or  prunitive  carbo-hydrate,  b^ 
cause  ail  tM  known  members  ol  the  aariea  of  such  compounds  can  be 
expressed  as  derivatives  from  starch.  The  departures  in  their  composition 
fjFom  that  of  normal  stardi  are  recognised  as  having  been  brought  about 
by  obscure  functional  changes  which  have  hitherto  escaped  the  chemist's 
methods  of  experimental  detenninatioiw  They  are  vital  modifications, 
the  starch  beiag  reduced  to  one  condition  or  raised  to  another,  according 
to  the  varyiDfi[  requirements  of  life.  It  is,  perhaps,  scarcely^  necessary  to 
explain  that  all  the  starches  formed  by  plants,  are  elaborated  in  the  leaves. 
The  carbonic  acid  absorbed  from  the  air  may,  roughly  speaking,  be  said 
to  enter  into  chemical  union  with  the  water  brought  up  from  the  roots,  oxygen 
being  diminated.  The  assimilation  of  carbonic  acid  and  the  formation  of 
stardi  is  thus  soter  effected  independent  ol  the  food  materials  (h-awn  horn  the 
sofl  by  the  roots.  But  of  course  the  activity  d  the  process  will  depend  greatly 
upon  the  vigour  of  the  plant,  and  hence  a  starch-yielding  crop,  such  as  the 
potato  or  the  sugar-cane,  may  be  a  very  exhausting  one,  although  the  pro- 
duct for  which  it  is  erown  is  primarily  derived  from  the  air.  From  starch 
all  the  solid  material  of  the  plant  are  built  up,— cellulote  is  simply  a  special 
modification  of  starch.  But  starchy  as  it  is  known  to  the  chemist  and  as  it  is 
presumed  to  be  formed  through  the  assimilation  that  takes  place  in  the  leaves, 
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is  a  substance  of  only  partial  solubility.  To  be  carried  from  the  leaves  to 
the  growing  parts  of  the  plant,  it  must,  therefore,  be  rendered  soluble.  The 
exact  methoa  by  which  that  change  is  effected  has  never  been  satisfourtorily 
explained.  A  somewhat  similar  phenomenon  occurs  in  germination.  The 
starch  stored  up  in  the  seed  is  rendered  soluble  through  the  action  of  the 
ferment  termed  diastase*  The  reader  will  find  certain  particulars  of  the 
changes  that  take  place  in  germination  under  the  artide  Malt  Liqnociy 
VoL  /.» i3i'i$6.  Tne  process  of  malting  may  be  said  to  be  an  arretted 
germination.  The  action  is  allowed  to  proceed  so  far  only  as  to  effect  the 
change  of  the  starch  into  a  form  of  suear  which  is  often  desi^ated  maltose. 
By  further  fermentation  and  destil^tion  alcohol  is  obtained  from  the 
maltose,  an  additional  change  taking  place,  which  could  not  be  accom* 
plished  on  starch  direct.  It  is  believed  tnat  diastase  is  present  in  the  sap 
of  many  plants,  that  is  to  say,  that  it  is  not  confined  to  the  germination  of 
the  seed  But  maltose  is  by  no  means  frequently  found  in  plants.  The 
soluble  carbo-hydrate  most  abundant  is  glucose,  or  as  it  is  often  called 
dextrose,  or  grape^ugar*  It  thus  seems  necessary  to  presume  the  existence, 
in  the  sap  of  the  plant,  of  some  other  ferment  t\\?Ln  diabase,  or  some  reagent, 
so  to  speak,  which  would  produce  grape-sugar  from  the  starch  formed  in 
the  leaves.  This  is  met  by  the  common  belief  that  the  action  of  dilute 
acids,  on  maltose  (starch-sugar),  is  to  convert  that  substance  into  g^lucose 
Dilute  acids  abound  in  plants,  and  if  this  supposed  action  could  be  con- 
firmcHl  by  direct  chemical  experiment,  the  presence  of  glucose  would  be 
readily  accountable.  In  the  Kem  Bulletin  (February  1891 ),  the  formation 
of  sugar,  in  the  sugarcane,  is  discussed,  the  object  being  to  draw  attention 
to  the  subject  of  possible  improvement  of  yield.  In  that  article  the  following 
passages  occur : — **  Leaving  glucose  for  a  moment,  we  may  turn  our  at- 
tention to  cane-sugar.  While  the  former  is  a  migratory  product,  destined 
to  afford  materisd  for  the  building  up  of  tissues,  the  latter,  as  Sachs 
correctly  points  out,  is  a  **  reserve-material  ''stored  up  for  some  future  effort 
of  growth  on  a  large  scale,  such  as  the  process  m  flowerine.  Yet  it  is 
singular  that  it  is  twice  as  soluble  as  glucose.  Nevertheless  glucose  seems 
to  be  what  may  be  called  the  sugar  *  currency  *  of  the  p&nt  economy, 
and  cane-sugar  only  the '  bullion '  or  banking  reserve.  The  botanist  is 
quite  clear  as  to  what  happens  in  a  cane-sugar  plant.  This  is  Sachs' 
account—**  Starch  is  assimilatea  in  the  leaves  of  the  Beet ;  in  the  petioles 
it  is  found  again  in  the  form  of  glucose.  This  glucose  now  enters  the 
growing  and  swelling  root,  and  is  transformed  into  cane-sugar  in  its 
parenchymas.'' 

In  the  Journal  of  the  Agri.- Horticultural  Society  of  India,  July  1890,  Mr. 
Oriper  published  the  resiuts  of  his  analyses  of  various  parts  of  the  sugar- 
cane  stems.  These  exhibit,  as  Mr.  Oriper  says,  ''the  gradual  formation 
of  sugar  in  the  sugar-cane,  at  different jperiodfs  of  its  growth."  Summar- 
ising his  results  Mr.  Oriper  adds;  **  From  the  above  analyses  it  will  be 
noticed — 

15^.— That  the  top  joints  contain  no  cane-sugar  in  November  when 
nearly  ripe. 

2nd.  —The  glucose  is  invariably  present,  being  highest  in  September 
in  the  top  ]oints,  and  lowest  in  November  in  the  bottom  joints,  t.^.,  when 
the  cane  is  about  ripe. 

jr<£.— The  top  joints  contain  about  10  per  cent,  more  water  than  the 
bottom  ones,  and  this  ratio  does  not  appear  to  alter  during  ripening. 

4th.--The  amount  of  water  present  is  from  8  to  11  per  cent,  more  in 
July  than  in  November. 
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Analyses  of  cane-juice  at  different  periods  gave  the  following  re* 
suits:— 


ist  Analysis, 
Aagust  31st. 

and  Analysis. 
September  29th. 

3rd  Analysis, 
December  loUi. 

Hei^  of  canes  to  commence* 

ment  of  leaves      . 
To  and  of  leayes 

4ifoet. 
9     f» 

.Hf- 

54  feet. 
10*    „ 

Specific  gravity  of  juice  . 

1-037 

I -04 

1*071 

Caoe-flogar     .... 
Gtucooe           •        •        •        • 

Ash 

Albominoiis  matter 

Aridity 

Water 

4*25 

1-27 

•73 

•16 
93-08 

8*00 
a*oo 

88-3i 

i6'oo 

•31 

•73 

3*35 

79-7'' 

100 

100 

100 

FORMATION 

of 

SUGAR. 


**  The  rise  in  the  amount  of  albuminous  matter*  and  decrease  in  the 
glucose,  between  September  and  December,  is  particularly  noticed.  It 
appears  probable  that  the  plant  organism  effects  the  conversion  of  the 
glucose  into  cane-sugar  by  combination  with  the  elements  of  water." 

This  may  be  so ;  but,  so  far  as  the  writer  can  discover,  the  formation  of 
cane-sugar  is  even  more  obscure  than  the  conversion  of  starch  into  glucose. 
Its  formation  has  never  been  practically  demonstrated ;  it  would  be  neces- 
sary to  find  out  in  what  part  of  the  plant  and  by  what  agency  starch 
reduced  to  glucose  was  made  again  to  combine  with  water,  in  order  to 
form  cane-sugar,  leery  was  of  opinion  that  at  first  uncrystallizable  sus^ar 
b  formed  and  that  iU  subsequent  transformation  into  cane-sugar  is  due 
to  the  force  of  vegetation,  and  especially  to  the  influence  of  light  In  the 
K^rm  Bulletin,  from  which  some  of  the  forec^oing  remarks  have  been 
taken,  this  difficult  problem  is  briefly  touched  upon.  The  experiments 
performed  by  Brown  &  Morris  lead  to  the  suppKosition  that  maltose  is 
directly  converted  into  cane-sugar.  "  We  cannot  avoid  the  conclusion,*' 
these  authors  say,  **  that  transformed  starch  is  absorbed  from  the  endo- 
sperm by  the  columnar  epithelium  of  the  embryo,  in  the  form  of 
maltose,  and  that  this  maltose,  by  the  more  or  less  complicated  meta- 
bolic processes  of  the  living  cells  of  the  embryo,  is  rapidly  converted 
into  cane-sugar.  We  have  been  able  to  demonstrate  in  a  very  striking 
manner  the  ability  of  the  growing  tissues  of  the  embryo  to  convert 
maltose  into  cane-sugar.  This  was  done  by  cultivating  the  excised 
embryos  of  barley  upon  a  solution  of  maltose,  and  determining  the  cane- 
sugar  in  the  plantlets  after  such  cultivation.  Although  under  these  cii^ 
cumstances  cane-sup^ar  may  be  found  within  the  embryo,  not  a  trace 
can  be  discovered  m  the  culture  medium  itself,  which  we  should  expect  if 
the  maltose  were  converted  by  the  action  of  any  secreted  ferment.  When, 
on  the  other  hand,  embryos  are  grown  upon  solutions  of  dextrose  (glucose) 
instead  of  maltose,  no  cane-sugar  is  formed  in  their  tissue."  Brown  & 
Morris  continue  their  discussion  of  this  subject  in  order  to  demonstrate  the 
ultimate  destination  of  cane-sugar  :^"  The  intimate  connection,  they  say, 
between  cane-sugar  and  starch  m  plants  has  been  clearly  shown  of  late 
years  by  several  chemists.  In  the  case  of  the  tuber  of  the  potato,  the 
dependence  of  its  reserve  starch  upon  the  previous  existence  of  cane-sugar 
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in  the  jukes  of  the  plant  has  been  very-wdl  shown  by  Aime  Qirard  (jCompf. 
rend ,  io8  (1889),  602).  The  same  has  been  done  for  maize  by  H*  Lepley 
{Compi.  rend,,  g^  {1882),  1033),  and  for  wheat  by  Balland  (Compt 
rend.,  106  (t888),  16 ro).  In  a  series  of  experiments  which  we  conducted 
a  few  years  ago  ujpon  the  barley  plant,  taken  from  the  fields  at  various 
stages  of  its  growth,  we  were  able  to  satisfy  ourselves  that  cane-sugar 
forms  a  large  proportion  of  the  sugars  existing  in  the  sap  of  the  plant,  and 
that  this  cane  sugar  disappears  pari  passu  with  the  formation  and  accu- 
mulation of  starch  in  the  seed.  It  is  doubtless  in  the  form  of  cane-sugar 
and  its  products  of  inversion  that  the  transference  of  carbo-hydrates  in  the 
grasses  mainly  takes  place." 

The  article  in  the  Kew  Bulletin  concludes  the  discussion,  of  the  form- 
ation of  cane-sugar  (briefly  reviewed  above),  by  giving  a  practical  turn 
to  the  investigation.  •*  Cane-suear  in  the  sugar-cane,**  we  are  told,  **  as 
in  the  beet,  is,  as  will  be  seen,  the  derivative  of  starch.  This  substance 
is  the  result  of  the  putting  together  under  the  constraining  action  of  solar 
activity  of  the  materials  of  carbonic  acid  and  water.  In  the  field  of  nature 
the  process  will  be  most  effectively  carried  on,  and  the  result  for  the  same 
expenditure  in  cultivation  must  be  largest  where  the  supply  of  solar  activity 
is  most  abundant.  All  things  being  equal,  the  formation  of  sugar  as  a 
product  of  solar  activity  ought,  in  the  tropics,  to  be  more  easily  and 
cheaply  accomplished  than  in  temperate  countries."  But  it  may  be 
assumed  that  ♦he  beet  sugar- producing  sections  of  the  Continent  of 
Europe  will  not  much  longer  persist  in  the  effort  to  foster  certain  of 
their  agfricultural  interests  by  taxing  their  home  consumption  of 
sugar,  seeine  that  by  so  doing  they  make  a  gift  of  cheap  sugar  to 
England  and  other  countries.  The  beet  sugar-producing  nations  may 
now  be  regarded  as  having  gained  the  chief  object  thev  aimed  at,  namely, 
local  production  of  sugar  and  a  new  branch  of  agricultural  enterprise. 
The  extraneous  aid  of  bounties  has  doubtless  forced  beet  sugar  into 
markets  it  could  not  otherwise  have  reached  and  thus  precipitated  the 
expansion  of  the  trade.  The  removal  of  the  bounties  would  doubtless  in 
certain  directions  curtail  the  beet  sugar  demand  and  thus  restore  to  the  cane 
industry  a  portion  of  its  lost  ground.  The  question  is  not,  however,  so 
much  as  might  at  first  sight  be  supposed,  one  of  greater  yield.  Even  were 
it  the  case  that  beet  afforded  considerably  less  sugar  to  the  acre  of  land 
than  cane,  it  will  very  probably,  as  matters  now  stand,  always  pay  to  pro- 
duce sugar  in  Europe,  rather  than  to  import  it  from  foreign  and  distant 
countries.  An  entire  restoration  of  the  monopoly  of  sugar  supply  to  the  cane 
planters  would,  indeed,  be  undesirable  and  need  scarcely  be  looked  for. 
Beet  root,  it  may  be  said,  has  educated  Europe  to  the  use  of  sug^ ;  it  has, 
in  fact,  expanded  the  demand  as  it  has  increased  the  facilities  of  production. 
Any  serious  tendency  to  return  to  the  former  price  of  sugar  would  be  in 
favour  of  beet  production,  and  therefore,  were  there  no  other  considerations 
than  these,  it  may  safely  be  predicted  that  beet  will  very  likely  preserve  the 
position  it  has  attained,  even  were  the  bounties  entirely  removed.  Until 
some  new  source  of  supply,  or  fresh  di.scoveries  in  chemical  science,  disturb 
once  more  the  balance  of  the  sugar  market,  there  will  continue  to  be  a 
large  demand  for,  and  a  remunerative  trade  in,  beet  sugar.  The  ad- 
vantages of  tropical  environment  might  be  admissible  as  holding  good  were 
the  plants  grown  in  the  cold  and  warm  countries  identical  in  their  chemical 
and  physiological  properties,  but  it  breaks  down  when  a  comparison  is 
made  between  a  temperate-loving  and  a  tropical  plant,  regardless  of 
their  individual  characteristics.  But  it  may  be  asked — Has  it  been 
demonstrated  that  the  difference  in  yield  is  so  very  great  as  to  lend  direct 
support  to  the  argument  advanced  ?    Is  the  average  yield  of  the  forms  of 
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cane  in  the  tropics  very  considerably  greater  than  the  average  of  the  various 
kinds  of  beet  in  temperate  countries  ?  Most  writers  afBrm  that  cane  gives 
from  16  to  20  per  cent,  beet  from  10  to  20  per  cent.  The  yield  from  cane  in 
Badbados  has  been  returned  at  2|  tons  (5,600 tb)  of  sugar,  but  **  grey-neck  " 
beet  is  spoken  of  as  having  given  8,333fc.  These  figures,  even  if  correct, 
are,  however,  only  individual  returns— results  always  open  to  the  charge 
of  being  luxuriotis  cultures  or  garden  not  field  produce  The  yields  in 
one  country  or  with  any  one  particular  form  of  cane  or  of  beet  are,  how- 
ever, of  less  consequence  than  the  average  of  all  the  sources  from  which 
the  world  draws  its  supjply.  For  example,  the  average  commonl^r  quoted 
for  cane  would  be  considerably  lowered  were  the  yield  obtained  in  India 
and  China  to  be  returned  along  with  the  Colonial  ngures. 

The  future  of  the  sugar  trade  is,  however,  very  much  more  obseure 
than  the  hackneyed  controversy  of  suear  bounties,  or  even  the  advantages  or 
disadvantages  of  cane  and  beet.  The  formation  of  su^ar  in  the  living 
tissue  of  the  plant  is  a  problem  regarding  which  the  chemist  is  not  likely  to 
much  longer  rest  satisfied  with  the  assurance  that  it  is  due  to  solar  acti- 
vity. Indeed,  it  may  be  affirmed  that  the  conversion  of  non-crystallizable 
into  crysfallizable  sugar  (when  accomplished)  will  exercise^  a  far  greater 
influence  on  the  sugar  trade  than  was  produced  by  the  abolition  of  slavery, 
or  has  been  attained  by  the  beet  manufacturers.  And  there  are  features  m 
the  cultivation  of  both  cane  and  beet  that  point  to  the  possibility  of  ad- 
vances in  this  direction  being  attainable  even  by  the  cultivator  of  the 
stock.  The  progress  made  with  beet  cultivation  has,  in  fact,  prepared  the 
way  for  further  advances.  Even  in  cane  planting  there  are  certain  well- 
ascertained  facts,  such  as  the  observation  that  the  different  races  of  sugar* 
cane  grown  on  the  same  field  and  therefore  under  the  same  degree  of  solar 
activity  yield  different  amounts  of  sugar.  The  fact  that  a  given  variety  of 
sugar-cane  will  not  produce  the  same  amount  of  sugar  when  grown  on 
different  soils  or  under  different  systems  of  cultivation  (such  as  the  degree 
and  nature  of  manure  or  the  abundance  or  scarcity  oJF  water)  should  also 
be  borne  in  mind.  Similar  observations  have  been  recorded  in  regard  to 
beet  cultivation.  Thus,  for  example,  it  is  very  generally  stated  that  "  the 
nature  of  the  season  exercises  much  influence  on  the  composition  of  sugar 
beet,  especially  on  its  richness  in  sugar  which  may  range  from  10  to  20 
per  cent.  {Encyclop.  Brit.).  Then,  again,  "the  formation  of  the  sugar  is 
favoured  not  so  much  by  a  hot  summer  as  by  dry  weather  and  unclouded 
sky  during  autumn;  hence  the  root  succeeds  better  in  North  France  and 
North  Germany,  than  in  Central  France  and  South  Germany:  hence  also 
the  prospects  of  remunerative  culture  in  Canada  and  New  Zealand,  and  the 
failure  in  Australia.  Nothing  is  so  conducive  to  heavy  crops  as  an  abun- 
dance of  rain  during  the  first  two  months*  growth  of  the  plant"  (Spons* 
Encycl.,  p.  1832  \  Many  Indian  writers  affirm  that  the  canes  of  the  sub- 
temperate  tracts  of  India  are  richer  in  crystallizable  sugar  than  the  canes 
ofthe  tropical,  a  fact  opposed  apparently  to  the  theory  o7  greater  yield  under 
higher  solar  activity.  In  this  connection  the  reader  might  consult  the  remarks 
regarding  the  canes  of  Nepal  and  of  Kangra  {pp.  66, 185),  It  m  ay  be  said  that 
the  crop  cannot  endure  severe  droughts,  but  too  much  water  makes  the  juice 
thin  and  deficient  in  sugar.  A  saline  soil  produces  the  same  result.  It  is 
thus  probable  the  lower  yield  of  India,  as  compared  with  other  sugar-cane- 
growing  countries,  is  largely  due  to  these  causes,  vie.,  overmuch  water  and 
saline  soils.  The  writer  lias,  however,  failed  to  discover  any  very  definite 
statements  regarding  the  behaviour  of  Indian  sugar-cane,  but  it  would 
seem  safe  to  conclude  these  remarks  by  the  affirmation  that  the  future 
success  of  cane,  as  opposed  to  beet  sugar,  must  be  towards  the  lowering  of 
the  price  at  which  the  article  can  be  placed  in  the  market.    That  object 
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will  best  be  attained  by  two  separate  series  of  improvements— the  one 
directed  towards  increasing  the  yield  of  crystallizable  sugar  in  the  cane, 
and  the  other  towards  chemical  and  mechanical  improvements  to  facilitate 
and  cheapen  the  production  of  sug^r  from  the  juice.  It  may  be  said  that 
much  chemical  and  engineering  skill  has,  for  many  years  past,  been 
bestowed  on  the  subject  of  beet  sugar  production.  The  new  facilities 
brought  to  light  from  time  to  time  have  been  tardily  adopted  by  the  sugar- 
cane  planters;  and  in  perfect  fairness  it  may  be  said  that  the  sugar-cane 
manufacturers  of  the  world  as  a  whole  have,  relatively  to  the  beet  root 
producers)  done  little  or  nothing  to  better  themselves.  The  successes  of 
their  rivals  have  been  solely  attributed  to  '*the  pernicious  system  of 
bounties  "  granted  to  beet  sugar  production.  Without  desiring  to  add 
another  view  to  the  voluminous  cor  troversy  that  has  been  thrust  on  the 
public,  it  may  safely  be  said  of  the  actual  growers  of  beet  root  and  the 
manufacturers  of  beet  sugar,  that,  in  certain  respects,  they  deserve  their  suc- 
cess, and  have  almost  earned  rather  than  received  the  bounties  they  now 
enjoy  The  political  aspects  of  the  question  are.  however,  entirely  different. 
It  is  for  the  countries  tnat  issue  bounty-protected  sugar  to  decide  whether 
the  gain  of  a  new  branch  of  agricultural  enterprise  more  than  compen- 
sates for  the  taxation  imposed  on  their  own  consumption  of  sugar.  The 
operation  of  the  bounty  system  has  been  briefly  and  pointedly  stated,  by 
the  author  of  the  article  "  Sugar,"  in  the  Encyclopaedia  Britanica,  thus  : — 
"  The  efforts  of  growers  have  been  largely  directed  to  the  development  of 
roots  yieldin|r  juice  rich  in  su^ar ;  and  especially  in  Germany  these  efforts 
have  been  stimulated  by  the  circumstance  that  excise  duty  on  inland  sug'ar 
is  there  calculated  on  the  root.  The  duty  is  based  on  the  assumption 
that  from  12^  parts  of  beet  i  part  of  grain  sugar  is  obtained ;  but  in  actual 
practice  1  part  of  raw  sugar  is  now  yielded  by  9-27  parts  of  root.  More- 
over, when  the  sugar  is  exported  a  drawback  is  paid  for  that  on  which  no 
duty  was  actually  levied,  and  hence  indirectly  comes  the  so-called  bounty 
on  German  sugar.  In  1836  for  i  part  of  sugar  18  parts  of  beet  were  used, 
in  1850  13*8  parts,  in  i860  127  parts,  and  now  (183;)  about  9*25  parts 
only  are  required.  In  France,  until  recently,  the  inland  duty  was  calculated 
on  the  raw  sugar ;  hence  the  French  grower  devoted  himself  to  the  produc- 
tion of  roots  of  a  large  size  yielding  great  we:ght  per  acre,  and  (lad  no 
motive  to  aim  at  rich  juice  and  economical  production.  Many  processes, 
therefore,  have  come  into  use  in  German  factories  which  are  not  admit- 
able  under  the  French  methods  of  working.  But  since  1884  the  French 
manufacturers  have  had  the  power  to  elect  whether  duty  shall  be  levied  On 
the  roots  they  use  or  on  the  raw  sugar  they  make,  ancl  a  large  proportion 
have  already  chosen  the  former."  It  will  thus  be  seen  that  with  beet 
sugar  production  prosperity  meant  essentially  progression  both  chemically 
and  agriculturally. 

MICROSCOPICAL  STRUCTURE  AND  RATIONALE  OF  EXTRACTION  OF  JUICE. 

Fluckiger  &  Hanbury  give  the  following  practical  observations  on 
these  subjects : — *'  No  crystals  are  found  in  the  parenchyma  of  the  cane, 
the  sugar  existing  as  an  aqueous  solution,  chiefly  within  the  cells  of  the 
centre  of  the  stem.  The  transverse  section  of  the  cane  exhibits  numerous 
fibro-vascular  bundles,  scattered  through  the  tissue,  as  in  other  monocoty- 
ledonous  stems ;  yet  these  bundles  are  most  abundant  towards  the  exterior, 
where  they  form  a  dense  ring  covered  with  a  thin  epidermis,  which  is  very 
hard  by  reason  of  the  silica  which  is  deposited  in  it.  In  the  centre  of  the 
stem  the  vascular  bundles  are  few  in  number ;  the  parenchyma  is  far  more 
abundant,  and  contains  in  its  thin-walled  cells  an  almost  clear  solution  of 
sugar,  with  a  few  small  starch  granules  and  a  little  soluble  albuminous 
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matter.  This  last  is  met  with  in  lars^er  quantity  in  the  cambial  portion  of 
the  vascular  bundles.  Pectic  principles  are  combined  with  the  walls  of  the 
medullary  cells,  which,  however,  do  not  swell  much  in  water  ( Wiesnery 

"  From  these  glances  at  the  microscopical  structure  of  the  cane,  the  pro- 
cess to  be  followed  for  obtaining  the  larp^est  possible  quantity  of  sugar  be- 
comes evident  This  would  consist  in  simply  macerating  thin  slices  of  the 
cane  in  water,  which  would  at  once  penetrate  the  parenchyma  loaded  with 
sugar,  without  much  attacking  the  fibro-vascular  bundles  containinp^  more 
of  albuminous  than  of  saccharine  matter.  By  this  method,  the  epidermal 
layer  of  the  cane  would  not  become  saturated  with  sugar,  nor  would  it 
impede  its  extraction  ^results  which  necessarily  follow  when  the  cane  is 
crushed  and  pressed. 

"The  process  hitherto  generally  practised  in  the  colonies^that  of 
extracting  the  iuice  of  the  cane  by  crushing  and  pressing  -  has  been  elabor- 
ately described  and  criticized  by  Dr.  leery  of  Mauritius.  In  that  island, 
the  cane,  six  varieties  of  which  are  cultivated,  is,  when  mature,  composed 
ol  Cellulose,  8  to  la  per  cent. ;  Sugar,  i8  to  2i  ;  Water,  including  albumi- 
nous matter  and  salts,  67  to  73.  Of  the  entire  quantity  of  juice  in  the  cane 
from  70  to  84  per  cent,  is  extracted  for  evaporation,  and  yields  in  a  crys- 
talline state  about  three-fifths  of  the  sugar  which  the  cane  originally 
contained.  This  juice,  called  in  French  veson,  has  on  an  average  the 
following  composition : — 

Albuminous  matters       •••.•...        0*03 
Granular  matter  (starch)  ?       .         •         .         .        .         .         .0*10 

Mucilage  containing  nitrogen 0*22 

Salts 0*29 

Sugar 18*36 

Water 8roo 


"  The  first  two  classes  of  substances  render  the  juice  turbid,  and  greatly 
promote  its  fermentation,  but  they  easily  separate  by  boiling,  and  the  juice 
may  then  be  kept  a  short  time  without  undergoing  change.  In  many 
colonies  the  yield  is  said  to  be  far  inferior  to  what  it  should  be ;  yet  the 
juice  is  obtained  in  a  state  allowing  of  easier  purification,  when  its  extrac- 
tion is  not  carried  to  the  furthest  limit. 

"In  beet  root  as  well  as  in  the  sugar-cane,  cane  sugar  was  only  said  to 
be  present;  leery,  however,  has  proved  that  in  the  cane,  some  uncrystaliiz- 
able  (inverted)  sugar  is  always  present.  Its  quantity  varies  much  accord- 
ing to  the  places  where  the  cane  grows,  and  its  age.  The  tops  of  quick- 
growing  young  canes  yield  a  veson  containing  3*4  per  cent  of  uncrystalliz- 
able  sugar;  3*6  of  cane-sugar,  and  9*4  of  water.  Moist  and  shady 
situations  greatly  promote  the  formation  of  the  former  kind  of  sugar  which 
also  prevails  in  "the  lops,  chiefly  when  immature.  Hence  that  observer 
concludes  that  at  first  the  uncrystallizable  variety  of  sugar  is  formed  and 
subse<iuently  transformed  into  cane-sugar  by  the' force  of  vegetation,  and 
especially  by  the  influence  of  light.  Perfectly  ripened  cane  contains  only 
yV  to  -^  of  all  their  sugar,  in  the  uncrystallizable  state  '*  {Pharmacogra^ 
phin  by  Fluckiger  fsf  Hanbury). 

The  writer  has  preferred  to  republish  the  above  brief  abstract,  from  the 
pen  of  one  of  the  most  eminent  of  authors,  rather  than  to  attempt  a  compila- 
tion of  the  extensive  literature  that  exists  on  the  subject.  The  technical 
reader  who  may  desire  more  details  would  do  well  to  consult  the  very  able 
and  elaborate  article  on  sugar  which  will  be  found  in  Spons*  Encycloptpdja, 
Under  tl  e  paragraph  of  references  many  works  of  special  interest  have 
also  been  mentbned.    For  more  strictly  scientific   discussions   on  the 
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CHEMICAL  COMPOSITION  OF  CANE  &  CANE-SUGAR. 

To  pive  even  the  most  elementary  sketch  of  the  chemistry  of  the 
saccharme  substances,  especially  the  practical  bearings  of  the  study  on 
the  sugar  industry,  would  take  many  more  pages  than  can  be  here  devoted 
to  the  subject,  in  amplification,  however,  of  the  remarks  which  have 
already  been  made  on  the  theory  of  the  formation  of  sugar  and  the 
microscopical  structure  of  the  cane,  the  following  brief  passages  may 
be  republished  :—**  Formerly  chemists  called  everything  a  *  sugar*  whicn 
had  a  sweet  taste,  and  acetate  of  lead  to  this  day  is  known  as  *  su^ar  of 
lead'  in  commerce  and  familiar  chemical  parlance ;  but  the  term  m  its 
scientific  sense  soon  came  to  be  restricted  to  the  sweet  principles  in  vege- 
table and  animal  juices  Only  one  of  these— cane  sugar— was  known 
as  a  pure  substance  until  1619,  when  Fabrizio  Bartoletti  isolated  the 
sugar  of  milk  and  proved  its  individuality.  In  regard  to  all  other 
•sugars,'  besides  these  two,  the  knowledge  of  chemists  was  in  the  highest 
degree  indefinite,  and  remained  so  until  about  the  middle  of  the  eighteenth 
century,  when  Marggraf  made  the  important  discovery  that  the  sup^ars  of 
the  juices  of  beet,  carrots,  and  certain  other  fleshy  roots  are  identical 
with  one  another  and  with  sugrar  of  the  cane.  Lowitz  subsequently  show- 
ed that  the  granular  part  of  honey  is  something  different  from  sugar ; 
this  was  confirmed  by  Proust,  who  found  also  that  Lowitz's  honey  sugar 
is  identical  with  a  crystallizable  sugar  present  largely  in  the  juice  of  the 
grape.  Proust's  investigations  extended  to  other  sweet  vegetable  juices 
also.  All  those  investigated  by  him  owe  their  sweetness  to  one  or  more 
of  only  three  species:  (1)  cane-su^ar,  (2)  grape-sugar,  (3)  (amorphous) 
fruit-sugar.  Proust's  results  obtam  substantially  to  this  day ;  a  number 
of  new  sugars,  strictly  similar  to  these  three,  have  been  discovered  since, 
but  none  are  at  all  widely  diffused  throughout  the  organic  kingdom. 

"The  quantitative  elementary  composition  of  cane-sugar  was  deter- 
mined early  in  the  nineteenth  century  by  G^y-Lussac  &  Thenard,  who  may 
be  said  to  have  virtually  established  our  present  formula,  C,,  H»  0,i. 
Under  fermentation  it  has  been  explainea  how  Gay-Lussaccame  to  mis- 
correct  his  numbers  so  as  to  bring  them  into  accordance  with  what  we 
now  express  by  €«  H,,  O^siCi,  H24  O,,.  Dumas  &  Boullay,  some 
years  later,  found  that  cane-sugar  is  what  Gay-Lussac  &  Th^nard's 
analysis  make  it  out  to  be,  while  the  '  corrected'  numbers  happen  to  be 
correct  for  grape-sugar.  Dumas  &  Boul lay's  researches  completed  the 
foundations  of  our  present  science  of  the  subject.  *  Sugar*  is  now  a  collec- 
tive term  for  two  chemical  genera  named  saccharoses  (all  C,j  H„  0,i) 
and  glucoses  (all  C,  Hu  Oj).  Sugars  are  colourless,  non-volatile  solids, 
soluoTe  in  water  and  also  (though  less  largely)  in  aqueous  alcohol ;  from 
either  solvent  they  can  in  general  be  obtamed  in  the  form  of  crystals. 
The  aoueous  solution  exhibits  a  sweet  taste,  which,  however,  is  only  very 
feebly  developed  in  certain  species,"  "All  sugars  are  liable  to  fermenta- 
tive changes ;  a  special  character  of  the  three  principal  vegetable  sugars 
18  that,  when  brougnt  into  contact  as  solutions  with  yeast  (living  cells  of 
saccharomyces),  under  suitable  conditions,  they  suffer  vinous  fermenta- 
tion, ue.,  break  up  substantially  into  carbonic  acid  and  alcohol.  Dex- 
trose and  laevulose  break  up  directly,  thus  C,  H,,  O^ssa  C,  H,  O-I-2 
C  O,.  Cane-sugar  first,  under  the  mfluence  of  the  soluble  ferment  in  the 
yeast,  gets  inverted,  and  the  invert  sugar  then  ferments,  the  dextrose  dis- 
appearing at  a  greater  rate  than  the  Isevulose  "  (EncycL  Brit). 
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The  great  property  of  the  glucose  carbo-hydrates  as  compared  with 
the  saccharose  is  their  power  of  resisting  the  action  of  acids.  If  a  saccha- 
rose such  as  cane-sugar  (commonly  called  sucrose)  be  boiled  with  very 
dilute  hydrochloric  or  sulphuric  acids  for  example,  it  takes  up  water,  and 
each  molecule  thereafter  splits  up  into  a  molecule  of  dextrose  and  one  of 
Isevttlose  thus : — 

Ci,  H„  On  4-  Ha'O-Ce  Hi,  0(  •!•  Ce  H,,  0«  Cane^gar  +  water -Dextrose 
+  Laevulose. 

For  some  years  past  the  aid  of  the  polariscope  has  been  embraced  in 
the  analysis  of  sugar.  Since  the  principle  ot  that  instrument  and  its 
application  to  the  sugar  industry  exemplifies  at  once  the  difference 
between  certain  sugars,  and  manifests  the  properties  of  one  of  the  most 
objectionable  constituents  of  cane-juice,  it  may  be  here  very  briefly  ex- 
plained. If  a  polarised  ray  of  light  be  made  to  pass  through  a  medium, 
such  as  a  solution  of  cane-sugar,  the  plane  of  incidence  is  seen  to  be 
different  from  that  leaving  the  medium.  A  polarised  ray  mav>  in  fact,  be 
viewed  as  consisting  of  two  circularly  polarised  rays,  one  of  which  becomes 
retarded  in  passing  through  a  dense  medium.  That  is  to  say,  it  is  rotated 
to  right  or  left.  With  the  sugars  the  rotation  varies  both  in  regard  to 
the  angle  and  the  direction.  Cane-sugar,  for  example,  turns  the  plane 
of  the  polarised  light  to  the  right,  but  if  laevulose  be  employed,  it  is 
turned  to  the  left—hence  the  name  lacvulose,  or  left  hand  rotatory  glucose. 
The  mixture  of  glucoses  produced  by  the  above  decomposition  of  cane- 
sujgar  possesses  the  laevo-rotatory  power  or  polarised  light^hence  the 
mixture  has  come  to  be  called  invert  sugar. 

The  glucose  group  of  sugars  are  not  similarly  acted  on  by  acids;  but,  as 
has  been  already  said,  theyl)reak  up  directly  into  alcohol  and  carbonic 
acid  with  yeast  Before  this  result  can  be  attained  with  cane-sugar  it 
roust  first  be  inverted ;  but  as  acids  are  always  present  in  the  juice  of  the 
cane,  the  great  danger  in  the  sugar  industry  is  the  ease  with  which  this 
inversion  takes  place.  Invert  sugar  is  the  uncrystallizable  portion  of  the 
saccharine  juice.  It  is  separated  as  molasses  in  'the  '  raw  sugar  *  manu- 
facture and  as  treacle  in  the  hands  of  the  refiner.  So  far  as  the  produc- 
tion of  crystalline  sugar  is  concerned,  it  is  a  waste  material  which  is  most 
profitably  disposed  of  by  its  conversion  into  rum.  Chemistry  has  hitherto 
failed  to  effect  the  transformation  of  uncrystallizable  to  crystallizable 
stigar,  though,  as  already  briefly  explained,  this  object  is  accomplished 
within  the  tissue  of  the  plant  In  the  early  state  of  the  cane  the  percentage 
of  glucose  is  very  high ;  but  as  it  matiu*es,  the  lower  portions  of  the  stem 
get  more  and  more  sucrose  and  less  and  less  glucose.  But  even  within 
the  living  plant,  the  danger  exists  of  invertion  taking  place.  If  the  outer 
wall  of  the  cane  be  injured,  such  as  by  being  eaten  by  rats,  ants,  jackals, 
etc,  and  air  be  admitted,  the  heat  of  the  atmosphere  is  sufficient  to  set  up 
invertion,  and  fermentation  rapidly  follows.  This  danger  b  all  the  greater 
when  the  mature  cane  has  been  cut  and  is  ready  for  the  mill.  Delay 
means  imminent  danger  of  the  production  of  more  invert  sugar.  The  loss 
is  not  merely  the  loss  of  the  quantity  thereby  reduced,  but  it  has  been 
ascertained  that  for  every  proportion  of  invert  sugar  present  in  a  juice, 
a  corresponding  amount  of  cane-sugar  may  be  said  to  be  retained  or 
cannot  be  entirely  crystallized  out  of  the  mixture.  All  these  dangers 
increases,  therefore,  tenfold  when  the  expressed  juice  is  retained  for  any 
time  before  renwving  from  it  the  crystallizable  sugar.  From  what  has 
been  said  of  the  liability  of  cane  sugar  to  invert  or  become  non-crystal- 
lizable  through  the  instrumentality  of  dilute  acids  in  the  presence  of  heat, 
the  advantage  of  processes  of  boiling  at  low  temperatures  will  be  readily 
appreciated.    The  most  general  method  of  preventing  this  evil  is,  however, 
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to  add  al  once  to  the  juic^  an  amount  of  milk  of  lime  sufficient  to  neutra- 
lize the  acids  it  contains.  In  amplification  of  what  has  been  said,  the  more 
direct  chemical  and  physical  characteristics  of  cane-sugar  may  be  learned 
from  the  following  brie^  statement : — 

"  Cane-sugar  is  the  type  of  a  numerous  class  of  well-deitned  organic  compounds, 
of  frequent  occurrence,  throughout  the  vegetable  and  animal  kingdoms,  or  artificiaUy 
obtained bv decomposing  certain  other  substances;  in  the  latter  case,  however,  glucose 
or  some  other  sugar  than  cane-sugar  is  obtained.  Cane-sugar  C, ,  H,,  Oi i  or  Cj^,  H|^ 
(O  H)8  pa  melte,  without  change  of  composition,  at  i6o^  C,  several  onier  kinds  of 
sugar  giving  off  water,  with  wbkb  they  form  crystaUiied  compounds  of  the  ordinary 
temperatures. 

"  Cane-sugar  forms  hard  crystals  of  the  oblique  rhombic  system,  havinr  a  sp.  p*. 
of  1*59.  Two  parts  are  dissolved  by  one  part  of  cold  water,  and  by  much  less  at  an 
elevated  temperature;  a  slight  depression  of  the  thermometer  is  observable  in  the 
former  case.  One  part  of  sugar  dissolved  in  one  of  water  forms  a  liquid  of  sp.  gr. 
1*33.  Sugar  requires  65  parts  of  ^irit  of  wine  (sp.  gr.,  0*84)  or  80  parts  of  anhydrous 
alcohol  for  solution ;  ether  does  not  act  upon  it.'* 

"  Cane-sugar  is  of  a  purer  and  sweeter  taste  than  most  other  sugars.  Though  it 
does  not  alter  litmus  paper,  yet  with  alkalis  it  forms  compounds  some  of  which  are 
crystallizable.  From  an  alkaline  solution  of  tartrate  of  copper,'  cane-sugar  throws 
down  no  protoxide,  unlrss  after  boiling. 

"  If  sugar  b  kept  a  short  time  in  a  state  of  fusion  at  160°  C,  it  is  converted  into 
one  equivuent  of  grape  sugar  and  one  of  levulosani  the  former  can  be  either 
isolated  by  crystallization  or  destroyed  by  fermentation,  the  latter  being  incapable  of 
crystallizing  or  of  undergoing  fermentation.  Cane-sugar,  which  has  been  melted  at 
160^  C.>,is  deliquescent  and  readily  soluble  in  anhydrous  alcohol,  and  its  rotary  power 
is  diminished  or  entirely  destroyed.  It  is  no  longer  crystallizable.  and  its  fusing  point 
has  become  reduced  to  about  93^  C,  yet^  before  undergoing  these  evident  alterations, 
it  assumes  an  amorphous^  condition,  if  allowed  to  melt  with  a  third  of  its  weight  of 
water»  becoming  always  a  little  coloured  b^  pyrogenous  produces.  In  the  course  of 
time,  however,^  this  amorphous  sugar  loses  its  transparency  and  reassumes  the  crystal- 
line form.  Uke  sulphur  and  arsenicous  acid,  it  is  capable  of  existing  either  in  a 
crystallized  or  an  amorphous  state." 

"  If  sugar  is  heated  to  about  190°  C,  water  is  evolved,  and  we  obtain  the  dark- 
brown  products  commonly  called  caramel  or  burnt  sugar.  They  are  of  a 
Siculiar  sharp  flavour,  of  a  bitter  taste,  incapable  of  fermenting  and  deliquescent, 
ne  of  the  constituents  of  caramel,  raramr/antf,  C^,  Hi,  0«,  has  been  obtained  by 
Gelis  (1862)  perfectly  colourless.  When  the  beat  is  augmented,  the  sugar  at  last 
suffers  a  decomposition,  resembling,  that  which  produces  tar,  its  pyrogenous  products 
being  the  same  or  very  analogous  to  those  of  the  dry  disdllatioo  of  wood  "  {PtMckiger 
&ffanbury). 

The  briefest  statement  only  of  the  chemical  proi)ertie8  of  sugar  has 
been  attempted  above,  the  objett  having  been  kept  in  view  to  exhioit  the 
features  of  the  subject  that  have  a  direct  bearing  on  the  sugar  industry^. 
Of  the  substances  that  have  been  lightly  touched  upon,  it  may  be  said 
that  dextro-glucose  is  manufactured  ofi  a  large  scale  by  the  hydration  of 
starch  under  the  influence  of  diluted  acids.  It  exists  badly  formed  in 
cane-sugar  and  is  found  in  fruits  mixed  with  laevulose.  Maltose  is  pro- 
duced by  the  action  of  malt-extract  or  starch.  Laevuk>se  is  formed  from 
cane-sugar  along  with  dextro^lucose  by  the  action  of  diluted  acids,  the 
two  sugars  existing  in  equal  proportions  in  what  is  known  as  invert- 
sugar. 

Action  of  Acids  and  Alkalies,  btc,  on  Sugar. 

The  main  facts  regarding  the  action  of  acids  in  decomposing  cane-sagar  and  of 
the  alkalies  in  forming  definite  compounds  with  it  while  the^  decompose  grape-sugar 
have  been  incidentally  alluded  to  above  in  more  than  one  place.  It  seems,  however, 
neceqsary  to  deal  with  this  property  of  saccharoses  and  glucoses  a  little  more  folly. 
The  mineral  acids  act  differently  on  cane-sugar  according  as  they  are  concentrated  or 
dilute.  Strong  nitric  add,  with  the  assistance  of  heat,  converts  it  into  oxalic  add. 
The  same  add,  when  weak,  converts  it  into  saccharic  acid,  confounded  by  Scheele 
with  RiaHc  add.  Concentrated  sulphuric  acid  clears  it.  Diluted  hydrochloric  acid, 
when  boiled  with  cane^ugar,  converts  it  into  a  solid,  brown  gelatinous  mass.    Weak 
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sulpharic  acid,  by  a  prolonged  action  at  a  high  tempamtare,  converts  cane-sug^ar  first 
into  ancrystallixable  sugar,  afterwards  into  grape-sugar,  and  finally  into  ulmin  and 
ulmie  add.  Vegetable  adds  are  supposed  to  act  in  a  similar  way.  Maumene  has 
found  that  cane-sugar  undercoes  the  change  into  uncrystallixable  sugar  when  kept  for 
a  long  time  in  aqueous  solution,  as  well  as  when  heated  with  acids. 

When  the  boiling  with  adds  is  prolonged  for  several  days  in  open  vessels,  oiygen 
\m  absorbed,  and,  besides  ulmin  and  ulmic  add,  formic  add  is  generated.^  Soubeiran 
admits  the  chancre  of  the  uncrvstallizable  into  grape-sugar,  but  attributes  it  to  a 
molecular  transtormation  of  the  sugar,  independently  of  the  action  of  the  add,  as, 
according  to  his  observation,  the  conversion  takes  place  only  after  rest.  In  confirma- 
tion of  his  views,  this  chemist  states  that  he  found  the  same  changes  to  be  produced 
by  boilinir  sugar  with  water  alone.  Not  only  does  cane-sugar  change  into  the  iincrys- 
tallisable  wfaoi  boiled  with  water,  but,  as  clearly  shown  by  an  experiment  of  M.  E. 
M.  RauK  in  aqueous  solution,  under  the  influence  of  light,  at  ordinary  tempera- 
tures it  slowly  changes  into  glucose,  but  this  alteration  does  not  take  place  in  the 
dark    (P.  y.rr.,  fan.  1872, p.  643)' 

"Cane-sugar  unites  with  the  alkalies  and  some  of  the  alkaline  earths,  forming 
definite  combination  whkh  render  the  sugar  less  liable  to  change.  It  also  unites  with 
lead  monoxide.  Boiled  for  a  long  time  with  ac^ueous  solutions  of  potassa,  Ume,  or 
baryta,  the  liquid  becomes  brown,  formic  add  is  produced,  and  two  new  adds  are 
generated ;  one  brown  or  black  and  insoluble  in  water,  called  melassic  acid,  the  other 
colourless  and  very  soluble,  named  glucie  acid.  Alkalies  and  alkaline  earths  are  said 
to  lessen  the  rotatory  power  of  sugar  in  rdation  to  polarised  liffht ;  but  the  sugar 
recovers  its  power  wlMm  the  alkah  is  saturated  {youm.  d0  Pharm.,  4  esdr.,  IV., 
314)' 

"The  account  above  given  of  the  action  of  adds  and  alkalies  on  cane-sum 
explains  the  way  in  which  lime  acts  in  the  manufacture  and  refining  of  sugar.  The 
aods  naturally  existing  in  the  saccharine  juice  have  the  effect  of  converting  the  cane- 
sugar  into  uncrystallizable  sugar,  by  which  a  loss  of  the  former  is  sustamed.  The 
lime,  by  neutralising  these  acids,  prevents  that  result.  An  excess  of  lime,  however, 
must  be  carefully  avoided,  as  St  injures  the  product  of  cane-sugar  both  in  quantity 
and  quality.  The  change  in  sugar  which  pre^es  fermentation,  namely,  the  conver- 
sion of  cane-sugar  into  the  uncrystallizable  kind,  points  to  the  necessity  of  operating 
on  the  juice  before  that  process  sets  in ;  and  hence  the  advantage  of  grinding  canes 
immediately  after  they  are  cut,  and  boiling  the  juice  with  the  least  possible  delay. 

**  Molasses  is  of  two  kinds,  the  West  India  and  sugar-house.  West  India  moias- 
MS  is  a  black  ropy  liquklj  of  a  peculiar  odour,  and  sweet  empvreumatic  taste.  When 
ouzed  with  water  and  with  the  skimmings  of  the  vessels  used  in  the  manufacture  of 
sugar,  it  forms  a  liquor,  which,  when  fermented  and  distilled,  yidds  rum.  Sugar- 
house  molasses  has  the  same  general  appearance  as  the  West  India,  but  is  thicker 
and  has  a  different  flavour.  Its  sp.  gr.  is  about  1  *4>  and  it  contains  about  75  per  cent 
of  solid  matter.  Both  kinds  of  moUsses  consist  of  uncrystallizable  sugar,  and  more 
or  less  cane-sugar  whkh  has  escaped  separation  in  the  process  of  manufacture  or 
refining,  and  gummy  and  colouring  matter.  When  the  molasses  from  cane-sugar  is 
treated  with  a  boiling,  conoentratea  solution  of  bichromate  of  potassium  and  boiled, 
a  vM>lent  re-actk>n  takes  place,  and  the  liquid  becomes  green  ;  but  if  it  be  adulterated 
with  only  an  dghth  of  starch-sugar  molasses,  the  re-action  is  prevented,  and  the  colour 
is  not  changed^'    {Dr.  G.  Reich)    (United  States  Dispensatory), 

Tbsts  for  thv  Prbsbncb  of  Svoar. — "Neither  an  aqueous  nor 
an  alcoholic  solution  of  su^far,  kept  in  large,  well-closed  and  completely 
filled  bottles,  should  deposit  a  sediment  on  prolonged  standing  (abs.  of 
insoluble  salts,  fordgn  matters,  ultramarine,  Prussian  blue,  etc).  If  a 
portion  of  about  i  gm.  of  sugar  be  dissolved  in  10  c.c.  of  boiling  water, 
then  mixed  with  4  or  5  drops  of  test-solution  of  nitrate  of  silver  and  about 
2  cc  of  water  of  ammonia,  and  quickly  heated  until  the  liquid  begins  to. 
boil,  not  more  than  a  slight  coloration,  but  no  black  precipitate,  should 
appear  in  the  liquid  after  standing  at  rest  for  five  minutes  (abs.  of  grape- 
sugar,  and  of  more  than  a  slight  amount  of  inverted  sugar)."  "  Cane- 
sugar  may  be  distincruished  from  g^ape-suear  by  Trommer's  test,  which 
consists  in  the  use  of  sulphate  of  copper  and  caustic  potassa.  If  a  solution 
of  cane-sugar  be  mixed  with  a  solution  of  sulphate  of  copper,  and  potassa 
be  added  in  excess,  a  detp  blue  liquid  is  obtained,  which,  on  being  heated, 
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lets  falU  after  a  time,  a  little  red  powder.  A  solution  of  grape-sugar» 
similarly  treated,  yields,  by  heat,  a  copious  greenish  precipitate,  which 
rapidly  changes  to  scarlet,  and  eventually  to  dark  red.  Prof.  Bottger 
finds  tnat,  when  a  liquid  containing  grape-sugar  is  boiled  with  carbonate 
of  sodium  and  basic  nitrate  of  bismuth,  a  gray  coloration  or  blackening 
of  reduced  bismuth  is  produced.  Cane-sugar,  similarly  treated,  has  no 
effect  on  the  test.  Dr.  Donaldson's  test  for  sugar  in  the  animal  fluidi  is 
formed  of  5  parts  of  carbonate  of  sodium,  5  of  caustic  potassa,  6  of  bitar- 
trate  of  potassium,  4  of  sulphate  of  copper  and  32  of  distilled  water.  A 
few  drops  of  this  solution  bemg  added  to  an  animal  fluid,  and  the  mixture 
heated  over  a  spirit-lamp,  a  yellowish  green  colour  is  developed,  if  su^ar 
be  present.  J.  Horsley's  test  for  sugar  in  diabetic  urine  is  an  alkahne 
solution  of  chromate  of  potassium,  a  few  drops  of  which,  boiled  with  the 
urine^  will  make  it  assume  a  deep  sap-green  colour.  Mr.  J.  Nickles  points 
out  in  the  tetrachloride  of  carbon,  obtained  by  decomposing  carbon  di- 
sulphide  by  chlorine  and  aqueous  vapour,  a  new  test  for  distinguishing 
elucose  and  cane-sugar.  This  test  mixed  with  cane-sugar  in  a  glass  tube, 
kept  for  some  time  near  ioo®C.  (2i2®F.),  causes  a  darkening  of  the  sugar, 
gradually  increasing  till  it  becomes  black.  Glucose  undergoes  no  such 
change  (Journ,  de  Pharm  ^  4  sir,,  IIL,  iig)^  (United  States  Dispert' 
satory). 

Estimation  op  Sugar. 

•*  Cane-sug^r  does  not  precipitate  the  sub-oxide  of  copper  from  alka- 
line solutions  of  cupric  tartrate,  but  it  is  very  readily  converted  by  boil- 
ing with  dilute  acid  mto  invert-sugar,  which  does  possess  that  property. 
Advantage  is  taken  of  this  fact  in  what  is  generally  called 'Feb  ling^s  test.' 
A  solution  is  made  by  dissolving  86  grammes  of  tartaric  acid  in  crystals 
with  104  grams,  of  caustic  soda.  To  this  is  added  29  grammes  of  sul- 
phate of  copper  dissolved  in  water.  The  bulk  is  then  made  by  additional 
water  to  i  litre.  This  is  Fehling's  solution,  and  in  its  application  for 
the  estimation  of  sugar  it  may  be  used  either  *  volumetricafly '  or  'gravi- 
metrically,'  in  either  case,  it  is  necessary,  in  the  first  place,  to  have  a  stand- 
ard. In  the  volumetric  process,  which  is  the  easier,  '625  gram,  of  pure 
cane-sugar  is  for  this  purpose  boiled  for  ten  minutes  with  about  four 
ounces  of  water  acidulated  with  5  drops  of  concentrated  sulphuric  acid. 
The  solution  is  then  cooled,  neutralised  with  solution  of  caustic  soda,  and 
made  up  to  a  bulk  of  250  cubic  centimetres.  Twenty-five  cubic  centi- 
metres of  the  copper  solution  are  then  heated  in  a  white  glass  flask  to  the 
boiling  point,  and  the  sugar  solution  is  run  off  into  it  from  a  burette,  care 
being  taken  not  to  add  more  than  will  reduce  the  whole  of  the  copper.  It 
will  generally  be  found  that  40  c.c.  of  the  sugar  solution,  which  correspond 
to  'I  gram,  cane-sugar  or  '105  gram,  glucose,  will  be  required  to  reduce 
the  copper  or  decolourise  25  c.c.  of  copper  solution.  If  more  or  less 
than  40  cc.  are  required,  a  correspondmg  difference  will  have  to  be 
made  in  the  quantities  of  cane-sugar  and  glucose  represented,  respectively. 
This  result  is  applied  in  the  examination  of  saccharine  substances  or 
solutions  in  the  following  way  :  If  a  known  weight— say  8  gframs.-^f  a 
liquid  which  contains  glucose  and  cane-sugar  be  taken  and  made  up  to 
250  cc,  and  if  it  be  found  that  45  c.c  of  this  diluted  solution  are 
required  to  reduce  the  copper  in  25  cc  of  Feb  ling's  solution,  the  per 
centage  of  glucose  is  thus  found  :— 

>»6'94  per  ceat,  tke  cane-su|^  equivalent,  or  7*30  per  cent, 
glucose. 


250  X  100  X  • 
45x8 
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It  is  then  necessary  to  make  a  second  experiment  to  find  the  total 
amount  of  sugar  present.  A  less  weight  than  before—  say  4  grams.^s 
taken  and  boiled  for  four  minutes  with  about  4  ounces  of  water  and  5  cc. 
of  normal  sulphuric  acid  to  invert  the  cane-sugar.  It  is  then  neutralised 
with  soda  and  made  up  as  before  to  250  cc.  at  60*  F.  (15*5°  C),  and  if 
it  be  then  found  that  50  cc.  of  this  solution  are  necessary  to  reduce  the 
copper  in  25  cc  of  Fehling's  solution,  the  total  sugar  in  the  liquid,  cal- 
culated as  cane-sugar,  is  as  follows : — 

250XIOO>r*I 

"-is*5  J  and  12*5— ^•94**5*5<5,  the  percentage  of  cane-sugar  pre- 
sent"   {Belly  Chemistry  of  Poods). 

It  does  no  seem  necessary  to  here  detail  the  gravimetric  method,  but 
it  may  be  said  that  the  standard  is  the  quantity  of  cuprous  oxide  precipi- 
tated by  a  ^*ven  quantity  of  sugar-solution.  A  further  chemical  method 
of  determinmg  the  quantity  of  sugar  present  in  a  solution  is  based  on  the 
production  of  alcohol  from  it  as  compared  with  the  similar  results  with  a 
standard.  The  quantity  of  alcohol  formed  ,  or  the  loss  of  carbonic  acid 
bdng  either  or  both  of  them  resorted  to  for  the  determination  of  the  sugar. 
The  formula  for  the  conversion  of  cane-sugar  into  invert-sugar  as  also  that 
for  the  further  reduction  of  the  mixed  glucose  to  alcohol  and  carbonic  acid 
have  been  repeatedly  given  so  that  the  reader  should  Bnd  no  difHculty  in 
applying  this  method.  In  working  this  system  of  analysis  much  labour  is 
saved  by  using  Gilpin's  tables.  The  most  ready  method  and  the  one  now 
very  largely  employed,  however,  is  that  based  upon  the  behaviour  of  a  pola- 
ris^  ray  of  light  on  bein^  made  to  pass  through  a  solution  of  sugar.  The 
principle  of  this  analysis  has  already  been  briefly  explained,  but  it  may  be 
turther  exemplified  by  giving  an  example.  "  If  a  tube  i  decimetre  long 
be  filled  with  a  solution  of  pure  cane-sugar,  containmg  i  gfram  in  every 
ex.  dL  fluid,  it  will  rotate  the  plane  of  polarisation  of  73'8  degrees  to  the 
right,  and  this  is  called  the  specihc  rotatory  power  of  pure  cane-sugar. 
Rotation  is  in  proportion  to  the  length  of  the  tube,  and  the  mass  of  sub- 
stance possessing  the  rotatory  power,  water  being  quite  neutral. 

It  follows,  therefore,  that  if  we  take  a  solution,  containing  a  decigram  of 
pure  cane-sugar  in  every  cubic  centimetre  of  fluid,  the  tube  being  the  same 
length  as  before,  we  obtain  a  rotation  of  7*38*.  If  we  then  take  an  impure 
cane-sugar,  and  make  a  solution  such  that  it  shall  contain  i  decigram  in 
every  cubic  centimetre  of  liquid,  fill  a  tube,  i  decimetre  in  length,  with 
such  solution,  and  find  the  rotation  to  be  6•3^  We  should;  supposing  no 
invert-sugar  to  be  present,  find  ihe  percentage  of  sugar  by  the  following 
proportion:  as  7*38  :  6*3  ::  100:  x.  The  rule  for  finding  the  specific 
rotation  from  the  observed  rotation  is :  Divide  the  observed  rotation  by  the 
length  of  the  tube,  multiplied  by  the  weight  of  sugar  in  each  cc  of  liauid, 
1  gram,  being  the  unit  of  weight,  and  i  decimetre  the  unit  of  length.  1  hus, 
if  a  solution,  containing  0*150  eram.  of  sugar  in  every  cc  of  fluid,  has  an 
observed  rotatory  power  of  16^  in  a  tube  2  decimetres  long,  the  specific 
rotatory  power  would  be— 


(I) 


16 


•53'33' 


CHEMISTIIT* 
BstlmatloB. 


2  X  0*150 

and  if  this  were  a  cane-syrup,  the  percentage  of  sugar  would  be  73'8  : 
53*33  •*  '^^  •  ^*  But  raw  sugars  generally  contain  more  or  less  mvert- 
sugar;  and  as  glucose  has  a  specific  rotatory  power  of  56°  to  the  right, 
while  laevulose,  at  a  temperature  of  57*2  F.  (14°  C),  rotates  106°  to  the 
left  the  specific  rotation  of  invert-sugar  at  57*2°  F.  must  consequently 
be-  I 

(a)  '.2^-as« 
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to  left.  If  therefore,  at  the  temperature  of  572*  F.  we  obtain  a  solution  of 
sugar  which  produces  a  specific  rotatory  i>ower  of  67°,  and  we  find  by 
Fehiing's  test  that  it  contains  4  per  cent  of  invert-sugar,  we  have  the  data 
necessary  for  estimating  the  cane-sugar.  Let  a=the  percentage  of  invert- 
sugar  by  Feh ling's  test,  h  the  specific  rotatory  power  of  the  sugar 
examined,  and  x  the  percentage  of  crystallized  cane-sugar, 
(8)  Then  iooJ_+j5a 

73-8        "*• 

In  the  trade  the  percentage  of  crystallizable  sugar  is  not  regarded  as 
the  sole  criterion  of  value.  The  percentage  corresponding  to  the  angle, 
given  by  the  mixed  sugars,  is,  what  is  called  .by  sugar  merchants,  the 
percentage  of  crystallized  sugar ;  and  the  percentage  of  ash,  as  well  as  the 
appearance  of  the  sugar,  is  taken  into  account  along  with  this  indication  in 
fixing  the  price.  It  should  also  be  remarked  that  beet$ugar  contains  very 
little  mvert-sugar,  so  little  indeed  that  it  is  disregarded  on  the  continent ' 
(Bell^  Chemistry  of  Pood). 

It  may  be  here  added  that  a  rough  and  ready  mode  of  ascertaining  the 
relative  amounts  of  crystallizable  sugar  and  mola-.ses'  present  in  khar  or  rab 
— the  raw  material  sold  in  India  to  the  sugar  manufacturer^— was  proposed 
bv  Mr.  J.  W.  Laidlay  in  the  Journ,  Agru'Hort.Soc>(f  India.  IV.,  147-151. 
This  was  based  on  the  ascertained  specific  gravities  of  pure  sugar  and 
molasses.  The  former  he  accepted  as  having  the  sp.  gr.  of  1*2299  at  84*  F. 
the  latter  1*37.  Mixtures  of  these  two,  he  thought,  could  be  ascertained  by 
a  set  of  scales  sind  a  small  bottle  to  hold  say  500  or  i,oco  grains  of  water. 
Having  ascertained  exactly  the  weight  of  the  water  containSi  in  the  bottle, 
he  directed  that  the  bottle  should  now  be  filled  with  khar  and  the  contents 
thrown  into  the  water.  When  dissolved  the  bottle  should  next  be  filled 
with  the  solution,  "  when  the  weight  of  the  solution  divided  by  the  weight 
of  pure  water  which  the  phial  will  contain  will  give  the  specific  gr  vity." 
The  factor  thus  obtained  was  next  to  be  used  with  the  tables  drawn  up  by 
him  in  the  nearest  figure  to  which  would  show  the  amount  of  crystallizable 
sugar  and  molasses  present.  This  system,  Mr.  Laidlay  affirmedf,  would  be 
useful  when  more  accurate  chemical  methods  were  not  attainable. 

HISTORY  OF  SUGAR. 

Veraacular  Names  for  the  Preparatioiis  of  Saggar. — U.  O.  Dutt  informs 
us  that  "  twelve  varieties  of  sugar-cane  are  mentioned  by  Sanskrit  writers, 
but  these  cannot  be  all  identified  at  present.  The  products  or  prepara- 
tions of  the  sugar-cane,  as  described  by  Sanskrit  writers,  are  as  follows  :— • 

1.  Ikshu  rasa,  or  sugar-cane  juice. 

2.  Phdnita,  or  sugar-cane  juice  boiled  down  to  one-fourth.  It  can  be 
drawn  out  in  threads. 

3.  Guda,  or  sugar-cane  juice  boiled  to  a  thick  consistence,  that  is, 
treacle. 

4.  Maisyandikd  is  sugar-cane  juice  boiled  down  to  a  solid  consistence, 
but  which  still  exudes  a  little  fluid  on  draining. 

5.  Khanda  is  treacle  partially  dried  or  candied  into  white  sand-like 
grains. 

6.  Sar karat  or  white  sugar. 

7.  Sitopald,  or  sugar-candy. 

B.  Gaudi,  or  fermented  liquor  obtained  from  treacle. 

9.  Sidhu,  or  fermented  liouor  obtained  from  sugar- cane  juice. 

The  extent  of  the  knowledge  possessed  bv  the  early  Sanskrit  writers  on 
the  subject  of  sugar*cane  is  thus  abundantly  exempiifiedt  and  it  will  be 
seen  that  some  of  the  above  names  have  accompaniea  the  diffusioii  of  the 
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knowledge  in  this  most  important  article  of  food  pretty  mell  over  the  whole 
civiKzed  world.  On  one  point  only  would  it  have  been  desirable  to  have 
had  more  precis?  information,  vtV.,  the  separate  recognition  of  molasses 
and  treacle  which  are  not  the  equivalents  of  guda  or  gir^  but  the  liquid 
which  drains  from  ei^r  as  it  cools  or  is  isolated  from  rdh\rj  the  refiner.  In 
other  words,  these  s>Tups  are  the  uncrvstallizable  sugar  removed  from  the 
crystallized  substance  at  two  stages  of  its  manufacture.  This  distinction 
has  not  been  made,  so  far  as  the  writer  can  discover,  by  any  of  the  classic 
Indian  writers 

Pot  the  vernacular  and  other  names  of  the  variq^s  forms  of  sugar  and 
oreparations  therefrom,  the  reader  might  perhaps  consult  the  chapter  on 
Manufactures,  p. 

.  Philological  Evidbncb.  —The persistency  with  which  certain  Sanskrit 
names  appear  and  reappear  in  the  various  languages  of  India,  argues  for 
the  knowledge  in  sugar  having  proceeded  from  a  common  centre.  The 
Arabic  hand  is  apparently  derived  from  the  Sanskrit  khanda  (candied 
sugar).  The  Bengali  gura  comes  from  the  Sanskrit  ^^ii,-»a  word  which 
Dutt  says  is  mention^  by  Oharaka  and  Susruta.  The  English  candy 
is,  in  a  like  manner,  derived  from  kand  or  khanda^  and  in  both  langua- 

fes  it  means  the  same  thing,  vtg.,  sugar  crystallized  into  large  pieces. 
liSckiger  &rianbury  very  properly  point  out  that  ^ura  is  an  old  classic 
name  for  Central  Bengal,  ana  they  add  "  whence  is  derived  the  word 
gula,  meaning  raw  sugar,  a  term  for  sugar  universally  employed  in  the 
Malayan  Archipelago,  where,  on  the  other  hand,  they  have  their  own 
names  for  the  sugar-cane,  although  not  for  sugar."  It  is  significant 
that  in  the  great  Bengal  sugar-producing  district — Jessor— there  are  to 
this  day  towns  with  large  sugar  refineries  that  bear  names  highly  sug* 
gestive  of  their  chief  industry,  such  as  Khajura  (which  might  be  rendered 
the  town  of  date-palms)  and  Miguri  (th?  town  of  gwr)  (Con/,  with  the 
detailed  article  below  on  the  sugar  manufactures  and  trade  of  Jessor, 
fi.  270),  So,  in  a  like  manner,  a  town  near  Broach,  in  Bombay,  came  to 
.  be  known  as  Sakarpur  on  account  of  the  good  ouality  of  sugar  made  there. 
Dutt  views,  howevf  r.the  fact  of  the  early  Sanskrit  medical  writers  having 
described  crystalline  sugar,  as  proving  that  the  manufactured  article,  at 
Uost,  took  its  origin  in  Northern  India  and  not  in  Gaura.  Modem 
historic  records  would  seem  to  confirm  this  view,  since  Bengal  appears 
to  have  learned  much  from  China,  and  pure  white  sugar  is  to  this  day 
known  as  cA/n/.  But  the  most  striking  name  in  the  enumeration  given 
above  is  perhaps  the  "Sanskrit  sarkara,  which  originally  signified  '*grit" 
or  "  grava,"  hence  crystallized  sugar.  The  root  of  the  name  khanda 
means  to  crush,  and  it  may  therefore  be  accepted  that  when  first  used, 
it  denoted  the  expression  of  the  cane-stems  and  not,  as  by  modem  usage, 
candied  sugar.  So  also  the  Sanskrit  name  guda  indicated  "  a  mass*' or 
**ball,"  and  was  applied  to  the  thickening  of  the  juice  by  boiling;  in  its 
purest  meaning,  therefore,  it  conveyed  the  idea  of  a  sweet  syrup  rather 
than  sugar.  In  later  Sanskrit  gvla  was  used  for  raw  or  unrefined  sugar, 
and  guda  became  associated  with  superior  qualities  or  with  sweetmeats, 
thus  i—Guda'trina,  sugarcane :  guda-pishta,  a  sweet-meat ;  guda^misra, 
a  sweetmeat-cake ;  guda  sarkara,  refined  sugar;  ganda,  prepared  from 
sugar  or  distilled,  eg,,  rum .  S^irk'tra  appears  to  have  given  origin  not  only 
to  the  Arabic,  Persian,  Greek,  and  Latin  classic  names,  but  to  the  extensive 
assortment  of  words  in  the  modern  languages  of  India  and  Europe  which 
are  \'ery  neariv  the  direct  equivalents  of  the  English  word  sugar.  The 
qualifying  additions  to  the  Sanskrit  root  often  met  with,  indicate  for  the 
most  part  the  form  or  colour,  and  the  country;  from  which  obtained  or  the 
plant  which  yielded  the  saccharine  fluid.     It  is  significant  that  this  should 
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so  uniformly  be  the  case,  for,  had  susslt  been  manufactured  prior  to  this 
discovery  of  sugarcane,  it  seems  probable  that  a  greater  number  of  specific 
names  would  have  even  now  survived,  in  which  little  or  no  trace  could 
have  been  found  to  Sanskrit  roots.  But  that  the  Sanskrit  classic  authors 
could  have  been  acquainted  with  the  sugar-cane  plant,  as  indigenous  to 
their  ancestral  country,  is  quite  as  improoable  as  that  they  should  have 
possessed  definite  information  regarding  the  sugar^yielding  palms.  The 
Sanskrit  medical  works  were  all  written  in  India,  and  that,toOy  durii^  the 
closing  centuries  of  the  classic  epoch. 

Oharaka  wrote  the  oldest  treatise  extant  on  Hindu  medicine,  ap- 
parently in  the  Panjdb ;  and  at  about  the  beginning  of  the  Christian  era. 
Susruta  compiled  in  Benares  the  first  great  Hindu  work  on  surgery, 
during  the  time  of  the  early  Muhammadan  conquests.  But  it  seems 
probsmle  that  both  these  writers  derived  their  knowleage  of  medical  science 
from  the  Greeks,  and  their  value  as  original  Indian  observers  is  thereby 
Cfreatly  minimised.  But  even  allowing  for  such  imperfections  it  may  safely 
be  accepted  that  the  glossary  of  vernacular  names*  in  ihis  work  denotes  an 
intimate  knowledge  with  the  various  forms  and  preparations  of  sugar  which 
is  considerably  more  than  2,000  years  old.  In  the  references  to  sweet  sub- 
stances scattered  throughout  the  older  Vedas,  it  is  possible  the  allusion  is 
more  to  honey  and  manna  than  to  sugar.  And  this  idea  seems  to  have 
descended  to  about  the  middle  ages,  sugar  being  confused  with  honey. 
Even  the  Chinese  first  spoke  of  it  as  shumi  or  stone-honey. 

Between  the  very  earliest  Sanskrit  works  and  the  medical  treatises, 
however,  there  are  several  sources  of  information  that  carry  the  Hindu 
knowledge  in  cane-sugar  considerably  further  back  than  can  perhaps  be 
shown  for  any  other  country.  To  take  but  one  example  -  the  /mtitutss 
of  Afanu :  There  are  numerous  passagfes  that  clearly  deal  with  sugar  and 
indeed  mostly  cane-sugar.  Thus  in  Lecture  VI 1 1.,  No.  341,  we  read: 
••  If  a  twice-born  man.  being  on  a  journey,  finds  his  provisions  are  ex- 
hausted and  takes  two  sugar-canes  or  two  roots  from  the  field  of  another 
man,  he  ought  not  to  pay  a  fine."  The  punishment,  however,  for  the  theft 
of^r  is  laid  down,  as  also  that  for  stealing  "  stuff  to  cause  fermenta- 
tion.*' The  stealer  of  g^uda  would,  we  are  told,  be  punished  hereafter 
by  becoming  a  vagpida  (a  species  of  bat).  So  again  in  Lecture  X. 
mention  is  made  of  the  crystalline  form  of  sugar  and  of  sweetmeats. 
The  Institutes  of  Manu  are  older  than  the  Sanskrit  medical  works, 
but  unfortunately  a  difference  of  opinion  prevails  as  to  when  they  were 
framed.  Sir  William  Jones  assig^ned  them  to  the  period  1,250  to  500 
B.C.,  but  so  fabulous  an  antiquity  is  now  universally  rejected.  Burnell 
appears  to  have  gone  to  the  other  extreme  when  he  attributed  them 
to  the  period  i  to  500  A.D.  The  more  generally  accepted  view  is  that 
they  were  begun  two  or  three  conturies  before  the  advent  of  Christ,  but 
that  the  first  and  twelfth  lectures  were  not  added  until  considerably  after 
that  event.  It  may  thus  be  safely  accepted  that  the  reference  to  a 
field  of  sugar-cane,  in  the  passage  quoted,  is  fully  2,000  years  old.  The 
picture  of  the  weary  traveller  helping  himself  with  impunity  to  sugar- 
cane from  the  wayside  field  has  a  reality  and  vividness  about  it  that 
recalls  the  associations  and  scenes  of  modern  India.  The  lesson  of 
the  degree  of  appropriation  of  a  neighbour's  goods  that  would  amount  to 
punishable  theft  might  have  been  taught  by  other  examples.  But  the 
illustration  justifies  the  inference  that  sugar-cane  was  as  well  understood 
as  any  other  crop,  and,  indeed,  that  it  was  perhaps  the  one  from  which  such 
petty  thefts  were  likely  to  be  made.  It  may  thus  be  accepted  that  sugar- 
cane was  very  generally  cultivated  in  India,  durine  the  time  the  Institutes 
were  written.    The  author  of  that  great  work  is  believed  to  have  been  a 
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Panjibf,  who  wrote  in  and  for  the  Deccan.  If,  therefore,  sugar-cane  culti« 
vatton  originated  in  Bengal  it  would  be  necessary  to  allow  at  least  i^ooo 
years  for  its  perfection  and  diffusion  to  Northern  and  Western  India.  It 
IS  thus  probable  that  sugar«cane  has  been  cultivated  in  India  for  some- 
thing like  3.000  years. 

But  in  this  connection,  it  may  be  added,  that  the  early  European  writers 
who  speak  of  Indian  sugar  deal  with  it  as  a  product  of  certain  palms. 
For  the  most  part  they  visited  the  Western  and  Southern  coast,  so  that 
it  is  probably  safe  to  assume  sugar-cane  cultivation  did  not  take  a  very 
prominent  place  in  the  ajgriculture  of  India  until  almost  modern  times. 

Yule  &  Burnell,  perhaps,  gave  to  palm-sugar  an  undue  prominence. 
They  wrote,  "  It  is  possible  indeed,  and  not  improbable,  that  palm-sugar 
is  a  much  older  product  than  that  of  the  cane."  The  writer  was  for  some 
time  of  that  opinbn,  but  unless  guda  meant  originally  date-palm  jaggery 
tliereis  no  other  Sanskrit  nor  any  specific  ancient  vernacular  name  or 
names  for  palm-sugar.  The  evidence  deducible  from  language  will  be 
seen  to  mostly  favour  an  Indian  origin  for  sugar-cane,  if,  indeed,  its  home 
might  not  be  justifiably  narrowed  into  the  eastern  division.  One  Indian 
author  speaks  of  having  found  sugar-cane  in  a  wild  state.  Plants  were 
obtained  by  Dr.  H.  H.  opry  in  1837  from  Car-Nicobar  and  handed  over 
to  Dr.  Wallich.  The  writer  is  not  aware  of  any  subsequent  allusion  to 
this  interestine  collection,  so  that  it  cannot  be  said  Dr.  Walh'ch  gave 
any  authority  for  the  report  that  the  samples  were  those  of  a  truly  wild 
plant.  On  the  contrary,  neither  Dr.  Kurz  nor  Dr.  Prain  (who  have  bota- 
nised  in  the  Andaman  and  Nicobar  Islands)  make  any  mention  of  having 
seen  sugar-cane  in  these  islands  except  as  a  cultivated  plant.  Kurz,  how- 
ever, specially  alludes  to  Sacchamm  spontanemn  as  covering  large  tracts  of 
the  northern  side  of  Car-Nicobar.  This  may,  therefore,  have  been  the  wild 
sugar-cane  alluded  to  by  Dr.  Spry.  {Asiatic  Soc.  Beng,  your.  18769  p.  162.) 
DeOandolle  seeks,  however,  to  extend  the  area  of  sugar-cane  eastward  from 
India  to  Cochin-China.  He  observes,  for  example,  that  Loureiro's  allusion 
to  it  would  support  the  bdief  that  sugar-cane  was  possibly  indigenous  to 
Cochin-China.  This  botanical  opinion  DeCandolle  regards  as  obtaining 
support  from  the  fact  that  a  Chinese  author  of  the  fourth  century  speaks 
of  it  as  a  sweet  bamboo  which '*  grows  "  in  Cochin-China.  Deuandolle, 
on  the  authority  of  Karl  Ritter,  further  tries  to  strengthen  that  opinion  by 
demonstrating  that  the  vernacular  names  for  it  become  diversified  east 
and  south  of  Bengal.  Having  first  pointed  out  that  forms  of  the  Sanskrit 
names  exist  in  Bengal,  he  adds  :  '*  But  in  other  languages,  beyond  the  Indus, 
we  find  a  singular  variety  of  names,  at  least  when  they  are  not  akin  to  that 
of  the  Aryans ;  for  instance :  panchadara,  in  Telinga ;  kyaru  in  Burmese ;  mia 
in  the  dialect  of  Cochin-China;  i&a«  and  tsche  or  tche,  in  Chinese;  and 
further  south,  among  the  Malays,  tubu  or  tabu  for  the  plant  and  ^ula  for 
the  product."  It  will,  however,  be  observed  that  very  nearly  as  striking  a 
diversity  exists  in  the  vernacular  names  currently  used  within  India  itsdf ; 
besides 'which  the  name  given  by  DeOandolle  as  Telegu  for  the  plant  is 
mentioned  by  Ainslie  and  Roxburgh  as  that  of  a  peculiar  form  of  sugar. 
The  word  is  probably  derived  from  the  circumstance  that  it  denotes  sugar 
refined  by  means  of  the  aquatic  weed  (Hydrilla  verticillata*)— the/anc^- 
dub — of  Ganjam.    See  p.  311, 

Sir  W.  Elliot,  who  devoted  much  patient  study  to  the  Telegu  names  of 
plants,  makes  no  mention  of  panchadam,  nor  does  that  name  appear  in 
Or.  Moodeen  Sheriff's  enumeration  of  the  synonymy  of  sugar  and  sugar- 

*  In  the  provinces  of  India  the  following  plants  are  all  used  for  this  purpose  : 
HydriUa  vertidllata,  Lagarosiphon  Roxburgbii  and  Vallisneria  spiralis. 
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cane  in  Southern  India.  It  may,  therefore,  be  rejected  as  a  word  of  minor 
importance,  since  in  every  district  of  India  almost,  special  names  exist  for 
the  forms  of  sugar  locally  manufactured.  Such  names  are  of  necessity  of 
less  importance  to  those  that  have  a  generic  significance  —the  direct  S3mo- 
nyms  of  the  English  sugar  cane  or  suear.  It  has  already  been  shown  that 
the  Malay  name  gida  ts  very  probably  taken  directly  from  the  Sanskrit 
guda  ana  the  Bengal  gura  or  g4r.  But  may  it  not  l>e  the  case  also  that 
the  Burmese  kyan  (or  kyam),  the  Chinese  kan  eke,  and  the  Japanese  ka$t$in, 
are  but  survivals  of  the  Sanskrit  root  khand,  to  cut  or  crush,  from  which 
comes  khanda,  candied  sugar.  Dr.  Montgomerie  (Trans.  AgrL-Uorii. 
Soc.  Ind,^  X,  ts)  tells  us  that  the  Malay  name  ield  or  hah  means  flexible, 
and  that  ieid  or  rather  iebu  kahor  denotes  the  white  mealy  incrustation 
upon  the  joints.  They  are  names  for  cultivated  forms,  and  being  descriptive, 
are  probably  modem.  He  further  tells  us  (p,  71)  that  the  Natives  recognise 
the  purple  or  red  cane  as  iub^  malacca,  thus  pointing  out  Malacca  as  the 
place  of  origin,  but  that  they  think  the  three  light-coToured  varieties,  9f#., 
tubu  leak,  tubti  Ulor  (»M^g-cane)  and  iuH  kapur  have  been  introduced 
by  the  Buggese  traders  from  the  eastern  islands,  in  which  case,  he  adds, 
they  may  be  varieties  of  the  Otaheite  cane.  An  expert  who  reported  on 
the  samples  furnished  by  Dr.  Montgomerte  to  the  Aeri. -Horticultural 
Society  had  previously  affirmed  that  they  were  forms  of  Otaheite  cane. 
Seef.ss. 

Here  and  there  throughout  India  there  are  often,  however,  remarkable 
similarities  in  the  names  given  to  suear-yielding  plants.  These  may  be 
nothing  more  than  coincklences,  but  they  are  at  least  quite  as  strikinr  as 
the  dissimilarities  occasionally  noticeable  in  the  names  given  in  thelan- 
guages  and  dialects  of  I  ndia  for  sugar-cane  itselL  Thus  for  example,  while 
the  Sanskrit  ikshu  has  survived  in  Bengal  as  dk,  and  in  Hindustan  gener^ 
rally  as  dk,  the  date-palm  is  in  Tamil  known  as  ichan.  or  ishan.  and  the 
jaggery  prepared  from  its  juice  ick-^ha'vellam.  In  Tele^  the  date-palm 
IS  known  as  itd  and  in  Malayal  as  iniie.  But  a  more  cunous  case  may  be 
mentioned  in  the  very  general  name,  throughout  India,  for  Calotropis 
gigaatea,  the  dk  or  dkanda^a,  plant  which  yields  manna.  It  may  also  be 
added  that  it  is  noteworthy  that  some  of  the  Sanskrit  names,  now  restricted 
in  their  signification  to  the  cultivated  forms  of  cane  or  to  the  preparation  of 
sugar,  should  reappear  as  the  vernacular  names  of  some  of  the  wild  species 
of  Sacchamm.  Thus,  for  example,  sar  or  sarkara  is  given  to  almost  any 
species,  and  that,  too,  even  amoi^st  the  aboriginal  tribes,  such  as  the 
Santals.  It  is  common  also  to  find  a  combination  of  the  two  chief  names 
such  as  sarkanda,  and  konda  itself  is  by  no  means  infrequently  given  as  the 
vernacular  of  a  wild  species.  There  is  one  singular  point  in  connection 
with  the  Sanskrit  names,  w.,  that  guda  is  never  given  to  any  form  of 
Saccharum,  wild  or  cultivated.  It  is  restrkted  in  its  meaning  to  the 
inspissated  juice,  or  to  sweetmeats. 

The  culms  of  all  the  wild  species,  more  specially  S.  arundinaceum 
(the  adave  cheruku  of  the  Telega  people)  and  S.  spontanetun,  yield  a  certain 
amount  of  saccharine  fluid,  and,  in  consequence,  boys  in  Bengal  may  be 
seen  eating  them.  There  are,  indeed,  many  considerations  that  might  be 
viewed  as  giving  importance  to  the  idea  which  would  naturally  be  opposed 
by  botanists  that  it  may  be  possible  that  one  of  these  wild  forms  mif^t 
have  given  origin  to  the  sugar-cane,  the  cultivation  of  3,000  years  having 
destroyed  its  original  specific  characteristics. 

The  writer  is  not,  however,  prepared  to  place  much  faith  in  (he  value  of 
philolo^cal  evidence  by  itself,  but,  in  all  fairness  to  the  opinions  that  have 
been  advanced,  it  must  be  admitted  that  with  no  other  Indian  product  can 
there  be  shown  a  greater  uniformity  in  the  modem  Indian  nttroes  hor  a 
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more  extensive  distribution  for  the  Sanskrit  ones,  than  is  the  case  with 
sugar.  Taking  into  consideration  at  the  same  time  the  fact  that  the 
cU^sk  literature  of  India  furnishes  a  mote  ancient  historic  record  of  sugar- 
cane cultivation  than  has  as  yet  been  shown  for  any  other  country,  there  is 
little  room  for  doubt  but  that  the  world  is  inddt>ted  to  India,  or  at  most 
to  Southern  Asia,  for  sugar-cane.  Still  further,  it  might  be  contended 
that  the  Indian  methods  of  refining  sugar,  though  primitive  as  compared 
with  the  modem  European  improvements,  are  purely  indigenous  ami  are 
conducted  on  the  same  principles  as  the  more  skilled  systems  now  followed 
by  the  great  sugar  manufacturers  and  refiners.  What  might  be  char- 
acterised as  the  superior  indigenous  methods  may  have  come  to  Bengal 
at  the  time  the  name  chini  was  given  to  pure  white  sugar.  But  the 
Natives  of  India,  even  to  the  present  day,  proer  a  dirty  crudely  refined 
sugar  to  the  purer  article. 

Botanical  Evidbncb  is  by  no  means  backward  in  lending  confirma- 
tion to  the  idea  of  India  having  been  the  original  home  of  the  sugar-cane. 
The  genus  embraces  some  8  or  lo  well  recognisable  species.  These  are  all 
natives  of  the  tropical  and  sub-tropical  regions  of  the  Old  World. 
India  possesses  fnUy  half  the  total  number,  and  these  too  are,  in  many 
parts  of  the  country,  remarkably  abundant  The  sugp^estion,  has  already 
been  made  that,  perhaps,  one  of  these  wild  species  may  prove  the 
ancestor  of  the  cultivated  stock.  Be  that  as  it  may,  confirmation  of 
the  opink>n  that,  India  is  the  home  of  the  sugar-cane  plant,  may  be  seen 
in  the  abundance  of  wild  species  of  Sacchunm  in  the  country,  which 
philology  and  history  agree  in  pointing  out  as  the  possible  birth  place  of 
the  sugar-cane  industrv.  It  has,  moreover,  been  spoken  of  bv  certain 
writers  as  **  wild ''  in  Car-Nicobar  and  as  ^spontaneous  "  in  Malabar. 

Historic  Records.* Incidentally  it  has  been  remarked  that  the 
majority  of  the  eariy  European  writers  who  speak  of  Indian  sugar  seem  to 
be  alluaing  to  the  jaggery  of  palm-juice.  The  word  jaegery  comes,  how- 
ever, from  the  Sansknt  sarkant,  and  in  the  part  of  India  with  which  the  early 
European  travellers  were  most  familiar  (South  India)  palm-sugar  is  relatively, 
even  at  the  present  day,  more  important  than  in  the  other  sugar-producing 
provinces.  But  the  term  jaggery  is  equally  applicable  to  cane-juice,  and 
there  are  many  undoubted  references  both  to  palm  and  cane  jaggery  that 
carry  the  history  of  that  substance  back  to  the  classic  periods  of  Greece  and 
Rome.-  The  conquests  of  Alexander  the  Qreat  seem  to  have  facilitated 
and  extended  the  knowledge  of  sugar.  Eratosthenes  (223  B.C.)  speaks 
of  the  roots  of  a  cane  that  were  sweet  to  the  taste  both  when  eaten  ra\»- 
and  boiled.  Lucan  (A.D.  65)  refers  to  the  sweet  juice  expressed  from 
reeds.  The  Periplvs  of  the  Erythrean  Ses  (A.D.  54-68)  tells  us  that  the 
•*  honey  from  canes,**  the  (rax^apt  of  the  early  classic  writers  (Herodotus. 
Theophrastus,  Seneca,  Strabo,  etc.)  was  exported  from  Barygaza,  in  the 
Gulf  of  Cambay,  to  ports  of  the  Red  Sea  opposite  Aden.  Unmistakeable 
reference  is  made  to  sugar-cane  as  cultivated  on  the  shores  of  the  Persian 
Gulf  in  the  ninth  century.  The  crusaders  found  it  in  Syria.  One  of  th(5 
historians  of  that  remarkable  period  (i  108)  says :  "The  crusaders  found 
sweet-honeyed  reeds  in  great  quantity,  in  the  meadows  about  Tripoli, 
which  reeds  were  called  sucra."  Sanutus,  who  wrote  of  1306,  sa)[s  that  in 
the  countries  subject  to  the  Sultan,  suj^ar-cane  was  produced  in  large 
quantities,  and  that  it  was  likewise  carried  to  Cyprus,  Khodes,  Sicily,  and 
other  places  belon^^ing  to  the  Christians.  Europe  was  thus  indebted  to  the 
Saracens  for  the  introduction  of  sufi[ar-cane  cultivation.  Refined  sugar  is 
recorded  by  the  Chamberlain  of  Scotland  "to  have  sold  then  (1329)  at 
gbout  one  ounce  of  standard  silver  by  the  pound."  Marco  Polo  eives  us. 
in  the  thirteenth  century,  partkulars  regarding  the  sugac  of  Bengal,  the  art  of 
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manufacturingr  which  had  long  before  been  the  object  of  an  emissarv  to 
Bengal  from  the  Chinese  Emperor  Taftsung  (627>()5o).  Dr.  Smith  lelfcus 
that  in  consequence  of  the  information  obtained  thereby,  su^ar  was  desig- 
nated sha  fang,  the  name  of  the  dynasty  being  combined  with  the  radical 
for  food.  Ramusio  gives  a  different  account.  Speaking  of  Fv-chan,  he 
says,  ••  1  he  people  knew  not  how  to  make  fine  sugar  isucchero) ;  they  only 
used  to  boil  and  skim  the  juice,  which,  when  cold,  left  a  black  |)aste.  But 
after  they  came  tinder  tlie  Great  Can  some  men  of  Babylonia"  (t.f/of 
Cairo)  **  who  happened  to  be  at  the  court  proceeded  to  this  city  and  tanght 
the  people  to  refine  sugar  with  the  ashes  of  certain  trees"  {Yule  W 
BtttneU),  In  1516  Barbota  wrote  of  **the  sugar  of  palms,  which  they 
call  Yagara."  Of  cane-sugar  (speaking  very  probably  of  Chittagong) 
he  says  that  the  people  make . "  much  and  good  white  cane-sugar,  but 
they  do  not  know  how  to  consolidate  it  and  make  loaves  df  it,  so 
they  wrip  up  the  powder  in  certain  wrappers  of  raw  hide."  It  would 
appear  that  the  art  of  making  luaf-sugar  w.is  discovered  by  a  Venetian 
in  the  fifteenth  century.  Jagara  is  mentioned  by  Barros  as  an  export'  in 
1 5  S3  from  the  Maldives.  Garcia  dte  Orta  described  in  1 563  the  preparation 
of  palm  ••  iagra  **  in  Goa.  Spea)cing  of  Cochin,  Oasar  Fredenka,  four 
years  later,  alluded  to  the  giagra  then  prepared  from  the  cocoa-nut. 
Linschoten  (1598)  says,  *'  Of  the  aforesaid  sura  they  likewise  make  sugar, 
which  is  called  ja^ra  /  they  seeth  the  water,  and  set  it  in  the  sim,  whereof 
It  becometh  sugar,  but  it  is  little  deemed  because  it  is  of  a  browne  colour" 
(p^  102).  May  not  the  sura  alluded  to  be  sugar-cane P  Yule  &  Burnelf 
quote  the  above  passaga  regarding  sura  among  an  enumeration  of  refer- 
ences to  jaggery— mostly  paln^-sugar.  But  in  several  other  places  Lins- 
choten deals  with  the  subject  ojf  sugar.  Thus  {in  Vol.  /..  95)  he  says  of 
Beng'al  the  "sugar  and  othex  wares  were  to  be  had  in  abundance."  The 
much  vexed  question  of  the  confusion  between  suear  and  tdbashir,  made 
by  early  writers,  is  exemplified  by  Linschoten.  I  hus  he  says,  "  All  along 
the  coast  of  Malabar*  there  are  many  thicke  rheeds,  especially  on  the 
'  coast  of  Choramandel,  which  rheeds  by  the  Indians  are  called  mambu^  and 
by  the  Portingales  bambA.  These  mamhus  have  a  certain  matter  within 
them,  which  is  (as  it  were)  the  pith,  such  as  quilles  have  within  them, 
which  men  take  out  when  they  make  them  pens  to  write  :  the  Indians 
call  it  siciir'mambu,  which  is  as  much  to  say  as  sugar  of  bambu,  and  is  a 
Very  medicmable  thing,  much  esteemed  and  much  sought  for  by  the  Ara- 
biansy  Persians,  and  Moores  that  call  it  Tabixur."  There  can  be  no 
doubt  from  the  ^bove  passage  that  TabashU^  and  not  sngAr,  is  indicated. 
Linschoten  was,  however  perfectly  familiar  with  the  suear-cane  propter. 
He  gives,  for  example  {Vol,  11.,  260),  a  detailed  account  ofit  in  connection 
wiih  the  Canary  Islands,  and  he  says  in  another  place :  "  There  are  aiso 
over  all  India  many  sugar-canes  in  all  places  ana  in  g^eat  numbers,  but 
not  much  esteemed."  The  sugar-cane  of  the  Canary  Islands  was  in  his 
time  regarded  as  the  best. 

But  that  the  Natives  of  India  were  thoroughly  familiar  with  every  fea- 
ture of  the  cane-sugar  industry,  at  the  very  time  Linschoten  and  certain 
other  European  travellers  were  publishing  their  observations  and  dwelling 
more  fully  on  the  subject  of  palm  than  cane-suear,  there  cannot  be  two  opi- 
nions. Bar bosa's  account,  abstracted  briefly  above,  shows  th  is  to  have  been 
the  case ;  but  fortunately  we  possess  in  the  Ain-i-Akbari  so  detailed  a  de- 
scription of  the  methods  of  cultivation^  manufacture  of  all  forms  of  sugar. 


•  May  the  confusion  of  tdbnshir  with  sugar  have  eivcn  origin  to  the  report  tluit 
sugar  .cane  >«m  *^:5po9taneous.'^  oir  t})e  coast  of  M4labar?  ^Cofif.wuh.t,  5. 
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and  the  distillation  of  spirits  from  it,  as  to  place  the  subject  beyond  dpubt. 
Abul  FazI,  the  historian' of  the  rei^n  of  th^  Emperor  Akbar  (A.  D.  i59o), 
says :  ^  Sugar-cane»  which  the  Persians  call  Naishakar^  is  of  various  kinds ; 
one  species  is  so  tender  and  so  full  of  juice,  that  a  sparrow  can  make  it 
flow  by  pecking  it ;  and  it  would  break  to  pieces*  if  let  fall.  Sugar-cane 
is  either  soft  or  hard.  The  latter  is  used  for  the  preparation  oif  brown 
sugarcandy,  common  sugar,  white  candy,  and  refined  sugar,  and  thus  be- 
comes useful  for  all  kinds  of  sweetmeats.  It  is  cultivated  as  follows: 
They  put  some  healthy  sugar-cane  in  a  cool  place,  and  sprinkle  it  daily 
with  water.  When  the  sun  enters  the  sign  of  Aquarius,  they  cut  off 
pieces,  a  cutut  and  upwards  in  length*  put  them  into  soft  ground,  and 
cover  them  up  with  earth.  The  harder  the  sugar-cane  is,  the  dpeper  they 
put  it.  Constant  irrigation  is  required.  After  seven  or  eight  months  it 
will  come  up."  The  above  extract  will  suffice  to  illustrate  the  fact  that 
about  the  time  Linschoten  discussed  the  subject  of  su^ar-cane  in  so  ob- 
scure terms  as  to  leave  room  for  doubt  as  to  whether  he  alluded  to  palm  or 
stuear-cane  jaggery,  every  detail  of  the  cultivation  and  manufacture  was 
fuUy  known,  at  least  in  Upper  India,  and  we  have  reason  to  believe  that 
this  was  the  case  in  Bengal  also. 

The  Spaniards  carriai  the  cultivation  and  manufacture  of  sugar-cane 
to  the  Canary  Islands  in  the  fifteenth  century,  but  prior  to  that  ( 1420)  the 
Portuguese  had  conveyed  it  from  Sicily  to  Madeira  and  to  St.  Thomas' 
Island.  In  1506  it  was  taken  from  the  Canary  Islands  to  San  Domii^a 
The  Dutch  first  established  sugar  works  in  Brazil  in  1580,  but  on  being 
expelled  from  that  country  by  the  Portuguese,  they  carried  the  art  of  sugar 
manufacture  (1655)  to  the  West  Indies.  Sugar  was  manufactured  by  the 
English  in  Barbadoes  in  164.3  and  in  Jamaica  in  1664.  A  spirited  com- 
petition soon  took  place  between  the  British  and  the  French  and  Portu- 
guese manufacturers.  The  British,  by  ereatly  improving  and  cheapening 
the  manufacture,  were  able  to  undersell  the  Portuguese  in  Brazil.  The 
trade  was  at  that  time  free,  but  on  the  restoration  of  Charles  II.,  im- 
portation into  Great  Britain  was  by  various  Acts, ^restricted  to  British 
subjects.  By  1726  the  French  had  so  vastly  improved  their  manufacture 
in  San  Domingo  that  they  began  to  compete  with  the  British  in  the  supply 
of  Europe,  and  a  serious  d^ine  in  the  British  imports  from  the  West 
Indies  accordingly  took  place. 

It  will  thus  be  seen  that  sufi^ar  production  had  spread  from  India  to 
Europe,  but  more  especially  to  the  West  Indies.  The  record  of  subsequent 
events  recalls  the  similar  migration,  but  return  again  of  indigo.  Towafds 
the  close  of  the  eighteenth  century  civil  disturbances  in  San  Domingo  ruined 
the  French  planters.  A  greatly  increased  demand  arose  in  British  West 
Indian  sugar  with  a  corresponding  rise  in  the  price.  Raw  West  Indian 
sugar,  of  the  worst  description,  then  sold  in  Britain  at  nine-pence  per  lb, 
and  a  memorial  was  accordingly  addressed  by  the  public  to  the  East 
India  Company,  to  lower  the  price  by  bringing  Indian  sugar  to  Britain 
in  competition  with  that  of  the  West  Indies.  In  Milburn's  Oriental  Com* 
merce  the  following  passage  occurs  regarding  this  critical  stage  of  the 
British  sugar  trade,  a  stage  which  may  be  viewed  as  the  starting  point 
of  India's  foreign  traffic  in  the  article.  *'  The  East  India  Company,  from 
these  considerations,  as  well  as  from  having  been  publicly  called  upon  to 
lend  their  assistance  towards  effecting  a  reduction  of  the  price  of  su^ar, 
gave  every  encouragement  to  the  importation  of  it  from  the  East  Indies  ; 
and  the  vigorous  efibrts  they  made  to  relieve  the  public  necessity,  increased 
the  cultivation  of  the  sugar-cane  in  India  to  an  amazing  degree,  and 
secured  to  the  Beneal  Provinces  a  participation  in  this  important  article  of 
trade.*'    In  1792  the  pnglish  Legislature,  with  the  object  of  guarding 
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against  a  further  rise  in  price,  imposed  restrictions  on  exportation.  But  this 
state  of  affairs  did  not  last  long.  Apparently  the  exports  from  India  had 
some  time  previously  begun  to  tell  powerfully,  and  an  increased  prckluction 
in  the  West  Indies  had  also  been  brought  about.  Accordingly,  in  1807,  a 
Committee  of  the  House  of  Commons  had  actually  to  be  appointed  to  con- 
sidcr  the  depressed  state  of  the  West  Indian  trade.  It  was  shown  that  an 
alarming  fall  in  the  price  of  sugar  had  taken  place  (since  1799),  and  it  was 
anticipated  that  unless  some  "  efficient  remedy  "  was  early  thought  of, 
ruin  to  the  West  Indian  planters  would  rapidly  supervene.  Various 
measures  were  considered,  but  none  apparently  put  into  force.  The  sugar 
trade  and  the  West  Indian  interest  were  left  to  snift  for  themselves;  and  be 
adjusted  by  natural  causes.  Among  the  suggestions  offered  by  th^  Com- 
mittee it  was  proposed  to  increase  the  consumption  of  sugar  by  intro- 
ducing its  use  into  distilleries.  The  imposition  of  a  heavy  duty  on  the 
Indian  sugar  had  not  the  desired  effect.  Indian  sugar  had  to  pay  an 
import  duty  in  X792  of  £37-16-3^.  per  cent,  while  the  West  Indian  sugar 
paid  only  £0-15-5  per  cwt.  Far  from  contemplating  the  removal  of  the 
entire  duty  on  West  Indian  sugar,  however,  the  Committee  deplored  its 
threatened  loss,  though  they  heartily  sympathised  with  the  West  Indian 
planters  in  the  ruin  which  then  seeme^  about  to  overtake  them.  The  Com- 
mittee thus  recommended  no  practicable  cure  for  the  distressing  problem 
they  were  convened  to  solve.  The  duty  on  West  Indian  sugar  amounted  in 
1807  to  ^3,000,000  and  the  return  export  trade  was  valued  at  £6,000,000. 
The  Committee  could  not,  they  seemed  to  think,  recommend  the  sacrifice  of 
so  important  an  item  of  the  English  revenue.  Popular  feeling  was  strong 
in  England  against  sugar  maniUactured  by  slaves.  Preference  was  given 
to  the  inferior  article  n'om  India,  because  it  was  made  by  freemen.  The 
position  was  a  critical  one,  but  greater  dangers  were  foreseen  than  those 
connected  with  sugar. 

Turning  now  to  the  more  immediate  history  of  the  Indian  sugar  trade, 
it  maybe  said  that  its  progress,  no  more  than  that  of  the  West  Indies,  was 
devoid  of  fluctuations.  Indeed,  in  1776  the  merchants  of  Calcutta  memo- 
rialized the  Government  on  the  decline  of  trade  and  the  consequent  looses 
that  had  been  sustained.  <*  Even  so  late,  the  memorial  explained,  as  the 
period  immediately  preceding  the  capture  of  Calcutta,  in  1756,  the  annual 
exportation  was  about  50,000  maunds,  which  yielded  a  profit  of  about  50 
per  cent.,  and  the  returns  for  which  were  generally  in  specie ;  so  that  in  the 
20  years  immediately  preceding  the  capture,  it  may  be  estimated  that 
there  flowed  into  Bengal  for  this  article  no  less  than  R6o,oo«ooo,  which 
was  all  clear  gain  to  the  country,  and  of  the  most  eligible  kind,  the 
production  of  the  ground,  manufactured  by  the  Natives.  And  this  flow 
was  regular,  always  feeing,  but  never  overcharging  the  circulation. 
During  the  past  20  years  the  price  of  sugar  has  been  gradually  increasing, 
and  the  exportation  and  growth  diminishing  in  the  same  proportion,  so 
that  the  price  is  now  50  per  cent,  more  than  it  was  before  that  period.  The 
charge  ot  transportation  is  also  greater ;  and  the  price  at  foreign  markets 
not  having  risen  in  the  same  proportion,  the  export  is  so  trifling  and  casual, 
that  the  sugar-trade  of  Bengal  is,  in  fact,  annihilated.  It  tpay  be  even 
doubted  if  Bengal  produces  enough  for  its  own  consumption,  since  there  is 
annually  an  importation  from  Benares,  and  of  candied  sugar  from  China, 
the  amount  of  which  will  be  found  equal  to  that  of  the  trifling  export  which 
yet  continues.** 

**  Supposing  the  recovery  of  the  trade  to  be  an  object  deserving  attention, 
we  submit  to  your  consideration  whether  it  be  attainable  by  any  other 
means  than  by  encouraging  Europeans,  distinguished  by  their  property, 
situation,  and  credit  from  ordinary  adventurers,  to  undertake  the  cultiva« 
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tion  and  manufacture  of  sugar  after  the  method  practised  in  the  West 
Indies,  by  grants  of  unoccupied  lands  and  other  reasonable  privileges.  We 
admit  that  much  will  depend  on  the  conduct  of  the  first  undertakers ; 
but  with  proper  management  on  their  part,  and  a  reasonable  support  from 
Government,  we  think  success  would  be  infallible,  and  that  in  a  few  years 
the  Natives  would  follow  the  new  method,  which  would  thence  soon  become 
general  throughont  the  country,  as  the  Italian  mode  of  winding  raw  silk  lately 
introduced,  now  is  '*  {East  India  Sugar,  Papers  respecting  the  Culture 
and  Manufacture,  etc,  2822,  pp,  12*16).  It  may  be  remarked  that  this 
same  proposal  has  been  made  on  more  occasions  tnan  one.  Indeed)  it  will 
be  seen,  from  the  pages  below,  that  the  self-same  suggestion  has  been 
offered  by  a  London  mercantile  firm,  and  that  it  is  at  the  present  moment 
before  Government  for  consideration.  What  was  the  result  of  the  Calcutta 
merchants'  effort  to  establish  European  sugar  cultivation  and  manufacture 
in  1776?  The  Governor-General,  wearetold»  readily  complied  with  the 
request  preferred,  and  "a  grant  of  land  was  accordingly  allotted,  in  which 
a  sugar  plantation  was  afterwards  set  on  foot,  but  after  repeated^  experi- 
ments upon  the  soil,  it  was  found  so  universally  infested  with  white  ants, 
that  the  Society  were  obliged  to  drop  their  scheme."  Before  abandoning 
the  efifurt,  however,  they  gave  up  cultivation  and  endeavoured  to  manufac- 
ture sugar  from  the  cane  they  could  purchase  from  the  neighbouring 
Native  growers,  and  "they  produced  both  refined  sugar  and  rum;  thus 
evidencing  the  practicability  of  their  plan,  though  that  mode  of  producing 
su^ar,  with  other  circumstances,  made  it  inconvenient  for  them  to  persevere 
in  tt'^  But  the  Society  (or  Company  as  we  should  now  call  it)  that  tried 
and  failed  to  introduce  into  Bengal  the  sugar  industry  on  the  plan  of  the 
West  Indian  plantations  made  certain  important  discoveries.  They  found 
that  sugar-cane  was  the  worst  of  all  crops  to  put  on  newly  cultivated  land, 
because  of  the  fact  that  white  ants  were  very  much  more  severe  a  plague 
than  6n  old  cultivations.  It  was,  at  the  period  here  alluded  to>  believed  bv 
the  refiners  of  Europe  that  Indian  sugar-cane  contained  too  little  cryst&f- 
lizable  sugar  to  be  of  any  value  for  the  market  by  the  refiner.  The  ex- 
periments performed  by  the  first  Indian  Sugar  Company  demonstrated 
what  has  oeen  confirmed  over  and  over  again  since^  that  certain  soils  or 
certain  cultivated  races  of  the  sugar-cane,  grown  in  India,  were  quite  as 
rich  in  crystallizable  sugar  as  the  West  Indian  forms. 

Little  progress  seems  to  have  been  made  in  the  Bengal  suear  trade 
'  down  to  1790 ;  but  in  that  year  the  duty  which  had  hitherto  been  levied  on 
the  coastwise  exports  of  Bengal  to  other  parts  of  India  was  cancelled.^  It 
was  thought  that  by  doing  so  Bengal  might  be  able  to  compete  with  China, 
Manilla,  Beta  via,  etc.,  in  the  Bombay  market.  The  Mahrattas  are  spoken 
of,  in  the  records  of  the  trade,  towards  the  close  of  the  eighteenth  century, 
as  great  consumers  of  sugar.  Bombay  was  recognised  as  the  province  m 
which  cotton  should  be  encouraged,  and  Bengal  that  for  sugar.  The  inter- 
change of  these  commodities  was  accordingly  viewed  as  the  natural  course 
of  trade  between  these  provinces  {Pttpers  on  Culturg  and  Manufacture 
ef  Sugar  in  British  India,  1822),  Mr.  Bebb's  very  enlightened  action, 
therefore,  in  removing  the  sugar  duty  had  an  immediate  effect.  Cultiva- 
tion of  sugar-cane  was  greatly  extended,  through  the  profitable  export 
market  thus  opened  up  within  India  itself,  and  once  started,  the  popular 
turn  in  favour  of  Bengal  extended.  Exports  were  made  to  Flanders, 
America,  and  some  other  countries.  At  this  period,  also,  the  East  India 
Company  had  recieved  the  memorial  from  the  British  public  (above  alluded 
to),  and  the  prosperous  state  of  the  Bengal  nnd  Norih-West  cultivation 
enabled  the  Company  to  assure  the  English  Government,  that  if  the  heavy 
import  duty,  which  they  held  had,  by  accident  more  than  intention,  been 
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imposed  on  Indian  sugar,  were  withdrawn  and  India  placed  on  the  same 
footing  with  the  West  Indies,  th^  could  "  permanentlv  supply  a  consider* 
able  quantity  of  sugar  for  the  relief  of  Great  Britain.*'  But  their  request 
was  not  granted,  and  the  high  duty  continued  to  be  charged  on  Indian 
sugar  until  1836.  The  cheaper  rate,  however,  at  which  sugar  could  be 
produced  in  India  as  compared  with  the  West  Indies,  enabled  the  Com- 
pany to  compete  in  the  European  market  in  spite  of  the  heavy  import  duty 
their  sugar  had  to  bear.  But  a  more  remarkable  feature  soon  became 
manifest.  It  paid  foreign  traders  to  purchase  the  Bengal  sugar  and  to 
ship  it  to  the  European  market,  in  competition  with  the  West  Indian  re- 
exports from  Great  Britain  to  the  Continent  Sugar  was  also  conveyed 
from  Bengal  to  America,  and  even  to  the  West  Indies,  to  be  consigned 
from  these  countries  to  Europe  as  colonial  sugar,  and  was  thus  admitted 
into  England  itself  on  payment  of  the  lower  import  duty.  It  will  thus  be 
seen  that  the  West  Indian  sugar  received  for  many  years  a  distinct  bounty 
at  the  expense  of  Indis^  As  might  naturally  have  been  anticipated,  the 
action  of  the  British  Government  very  seriously  retarded,  indeed  curtailed* 
the  Indian  trade  in  sugar-cane.  It  is  not  to  be  wondered  at,  therefore,  that 
many  writers  spoke,  at  the  beginning  of  the  present  century,  of  its  being 
completely  ruined.  Thus,  for  example,  Oaptain  Thomas  Williamson  (in 
his  East  India  Vade  Mecum^  18 10)  says :  *'  Although  the  suear-cane  is  sup- 
posed by  many  to  be  indigenous  in  India,  yet  it  has  only  been,  within  the 
fast  50  years,  that  it  has  been  cultivated  to  any  |^at  extent  .  .  •  Strange 
to  say,  the  only  sugar-candy  used  until  that  time  '*  (20  years  before  the 
date  of  his  book)  ^'was  received  from  China;  latterly,  however,  many 
gentlemen  have  speculated  deeply  in  the  manufacture.  We  now  see 
sugar-candy  of  the  finest  quality  manufactured  in  various  places  of  Bengal, 
and  I  believe  it  is  at  least  admitted  that  the  raw  sugars  from  that  quarts 
are  eminently  good." 

But  the  East  India  G>mpany  could  not  have  been  expected  to  lone 
remain  silent  The  Court  ot  Directors  accordingly  published  in  Match 
1823  a  voluminous  and  comprehensive  report  on  the  whole  question.  From 
that  report  the  following  tables  may  be  here  extracted  :  — 


Impokted  by  Great  Britain. 

Home  consumption. 

Ykars. 

From 

British 

Plantations. 

From 

Foreifsrn 

Plantations. 

From  East 
Indies. 

From  West 
Indies. 

From  East 
Indies. 

1817  . 

1818  . 

1819  . 
1820.  ... 
1821   . 

Cwt. 
3,440,565 
3,563,741 
3,665,520 
3,785,434 
3,6i3,3i9 

Cwt. 
193,780 
105,916 
i38/)32 
86,048 
162,994 

Cwt 

127,203 

135^3 

162,395 

205,527 

.;   277,328 

Cwt 

3,220^95 
4,151,239 
2,672,236 
3,283*059 
3,661,731 

Cwt. 
33,>3i 
27.059. 
24.775 
99,440  > 
83,232 

The  report  alluded  to,  also  gives  the  exports  from  Calcutta  by  private 
traders,  during  the  above  years  as  follows : — 


Years. 


1817 
1818 
1819 
i8»o 
182 1 


To  England. 


Cwt. 

120,858 

129,195 

157,957 

134,613 

II  2,830 


Toother 
countries. 


Cwt. 

199,288 

254,930 

258,746 

146,234 

132,137 
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The  Company '9  share  in  the  export  traffic  in  sugar  from  India  must, 
therefore,  have  been  v^ry  small ;  and,  indeed,  during  the  period  covered  by 
the  above  tables,  they  are  furthtrr  shown  to  have  importbd  an  average 
of  720,000  cwt.,  from  which  they  sustained  a  loss  of  £i'-«,io7. 

incidentally  mention  has  been  made  of  the  opposition  which  arose  in 
England  to  the  consumption  of  slave  labour  sugar,  as  also  to  the  heavy 
import  duty  levied  by  Britain  on  Indian  and  certain  other  sugars.  The 
ejects  of  the  controversy  which  then  raged»  and  of  the  strong  prejudices 
that  arose  in  conneaion  with  free  and  slave  made  sugar  may,  in  fact,  be 
said  to  have  governed  to  a  large  extent  the  ultimate  development  of  the 
markets  which  have  since  become  the  world's  chief  sources  of  supply. 
When  slavery  was  in  time  abolished  in  British  colonies,  many  West 
Indian  planters  sold  their  possessions  and  removed  to  India  They 
were  not  long,  however,  in  discovering,  to  their  utter  ruin,  that  there  existed 
in  India  other  circumstances  opposed  to  sugar  planting  on  the  European 
pattern,  and  circumstances,  too,  that  were,  if  anything,  more  inimical  to 
success  than  the  prohibitive  import  duty  which,  prior  to  1836,  had  been 
imposed  bv  Great  Britain.  At  one  time  that  duty  was  alone  regarded  as 
the  obstacle  that  existed  in  the  path  of  a  future  great  trade.  When, 
therefore,  it  had  been  removed,  ana  later  on  slavery  prohibited,  it  was  but 
natural  th.it  some  We>t  Indian  planters  should  have  turned  their  attention 
to  India  as  a  hopeful  field  of  future  enterprise.  At  the  sane  time  the 
duty  on  foreign  sugars,  not  manufactured  by  slave  labour,  was  also 
lowered t  though  it  was  preserved  on  the  sugars  of  all  slave  countries  with 
which  Britain  did  not  cnance  to  have  commercial  treaties.  There  were 
many  considerations  doubtless  which  actuated  the  Government  of  the  time 
to  resist  the  equalization  of  duty,  claimed  by  the  East  India  Company,  and 
to  attempt  a  protective  policy  in  favour  of  colonial  non-slave  made  sugar. 
For  a  time  the  measures  adopted  were  popular,  but  when  the  effects  of  the 
emancipation  of  the  slaves  r^uced  the  average  annnal  sus^ar  supply  by 
one-halt,  and  thus  doubled  the  cost  of  the  article,  British  philanthropy 
gave  place  to  more  rational  considerations.  Many  writers  of  that  period 
were  then  found  willing  to  openly  condemn  the  popular  opinions,  and 
they  had  little,  difficulty  in  showmg  the  weakness  of  the  national  policy. 
They  demonstrated  conclusively  that  annually  large  quantities  of  British 
produce  were  exported«to  Cuba  and  Brazil,  but  that  the  sugar  of  these 
countries  (the  principal  article  they  could  return  to  England)  being  ex- 
eluded,  could  not  be  brought  to  British  ports.  It  wa?  acci^rdingly  conveyed 
to  Continental  ports,  sold,  and  the  produce  of  slave  labour  converted  into 
wool  flax,  $ilk,  and  other  goods  which  could  be  freely  admitted  into 
England.  The  support  thus  given  to  slavery  would  have  been  the  same 
had  the  sugar,  purchased  by  English  goods,  been  thrown  intD  the  sea. 
The  scarcity  of  sufi^ar  that  arose  raised  the  price  of  that  all-important 
article,  until  it  could  be  clearly  shown  that  Britain  had  iost^in  .its  ^ugar 
purchases  /£3,44o/kx>  in  one  year,  or  ;C» 0,327, 125  in  three  years.  Accord- 
.  mgly,  in  1846,  the  duty  on  all  sugars,  whether  foreign  or  British,  was 
equalized,  and,  as  will  tie  found  in  another  chapter,  it  was  in  time  entirely 
removed. 

But  a  more  serious  difficulty  was  destined  soon  to  oppose  itself  to  the 

frowth  of  an  Indian  foreign  sugar  trade— a  difficulty  that  may  be  said  to 
ave  paralized  the  sugar-cane  trade  of  the  world.  In  1747  Andreas 
Siglsmund  Marggraf,  Director  of  the  Physical  Classes  in  the  Academy 
of  Science  in  Berlin,  discovered  the  existence  of  common  sugar  in  beet- 
root, and  in  many  other  such  fleshy  roots.  No  use  was,  however,  nnide 
of  this  discovery  until  Marggrafs  pupil  and  successor,  Franz  Carl 
Achard,  established  a  factorv  in  Silesia  in   1801.  Through  the  policy  of 
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Napoleon  I.  this  new  industry  wa^  however,  for  a  time  mined  in  Gerniany« 
but  was  able  to  struggle  along  in  France,  and  in  1830  it  had  become 
firmly  established.  By  1840  it liad  grown  to  a  national  enterprise,  espe« 
ciall)r  in  Germany,  and  has  since  controlled  the  sugar  market  of  the  wo|H<L 
The  influences  of  this  new  manufacture  have  been  all-powerful  and  wide- 
spread,  bringing  ruin  or  expensive  reforms  into  the  utmost  comers  of  the 
sugar-cane  producing  area*  India  has,  perhaps,  felt  the  effects  ^  thia 
revolution  fully  as  much  as  any  other  sugar-cane-producing  country.  It 
would  be  impossible  or  nearly  90  to  expect  the  time-honoumd  systems  of 
production  and  manufacture  of  cmde  sugar  (the  article  which  in  India  or 
when  exported,  is  refined  into  superior  sugars)  to  change  in  obedience  to 
foreign  necessities.  The  apparatus  necessary  for  direct  manufacture  is 
bevond  the  means  of  the  ordinary  Indian  sugar-producer.  It  was,  therefore, 
only  what  might  have  been  anticipated  that,  instead  of  attempling  to  coai« 
pete,  the  industry  of  refining  or  of  oreparing  the  article  required  by  the 
foreign  refiners,  should  have  declined,  and  the  demand  for  crvstaflixed 
sugars  been  allowed  to  be  more  and  more  supplied  by  imported  sugars. 
Many  of  the  modem  methods,  discovered  in  connection  with  the  development 
of  beet  sugar  trade,  or  which  have  been  brought  out  in  the  keen  competition 
which  has  arisen  between  cane  and  beet  sugars,  have  been  taken  up  by  the 
wealthy  suear  planters  of  the  colonieti,  anahence,  as  remarked,  thc^e  cane- 
sugar  producers  have,  in  some  respects,  felt  the  struggle  that  has  recently 
taken  place  less  severely  than  has  been  experienced  in  India.  Still  sugar 
cultivation  has  by  no  means  declined.  The  trade  has  been  almost  revolu- 
tionized, but  the  price  and  supply  of  the  cmde  substance  used  by  the 
people  of  this  country  is  more  satisfactory  than  ever  it  has  been.  The 
consumption  of  crude  su^ar  has  greatly  increased,  as  the  exports  of  Indian 
refined  sugar  have  declined,  just  as  the  imports  of  superior  suj^ars  have 
increased  >%ith  the  decline  of  the  local  refinar's  trade.  The  Indian  people 
do  now  and  always  have  mferred  a  cmde  raw  sugar  or  even  molasses 
to  a  refined  or  crystallixea  article,  and  the  sugar  they  thus  use  can  be 
produced  at  a  price  which  not  even  beet  has  as  yet  been  able  to  approach. 
It  will  thus  be  seen  that  it  by  no  means  follows  that,  because  the  foreign 
exports  of  India  have  for  some  years  past  shown  a  serious  decline,  that 
sugar  production  is  mined,  nor  that  the  people  are  eating  less  sugar.  On 
the  contrary,  it  seems  probable  that  the  beet  sugar  trade  and  difect  cane- 
sugar  manufacture  have  lowered  the  value  of  the  article  formerly  prepared 
for  the  refiner,  and  thus  cheapened  the  cmde  sugar  used  by  Uie  people. 
The  derangement  that  has  taken  place  within  the  past  few  years  may  be 
demonstrated  by  the  figures  of  the  foreign  trade  since  1874  :— 


Years. 


Aonnal  average  from  1874-75  to  1879-80 
„  „     18S0-81  to  18S5-S6  . 

,.  „     1886-8;  to  1890^1  . 

Last  yearns  actual  Trade 


Imports  of 

Exports  of 

sugar. 

sugar. 

Cwt. 

Cwt. 

550.284 

576.817 

988,439 

1,106,557 

1,842,317 

1,058,311 

2,743>49« 

824,741 

These  figures  exhibit  the  trade  in  refined  or  crystallized  sugar  only ; 
unrefined  sugar  during  the  period  dealt  with  was  imported  in  such  small 
quantities  as  to  be  unimportant*  It  will  thus  be  seen  that  India  imported 
last  year  three  cwt.  for  every  cwt  exported,  wheieas  formerly  it  used  to 
export  more  than  it  imported 
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For  farther  particolars  carrying  this  brief  historic  sketch  to  more  de- 
tailed modem  commercial  returns,  the  reader  should  consult  the  chapters 
bdow  on  "CuLTivAnoN  OP  Sugar  in  Inpia,  **  "  BouirriBS  paid  to, 
AND  Duties  lbvibd  on.  Sugar/'  aad  "Tbb  Indun  Tradb  in  Sugar." 

CULTIVATION  OF  THB  SUGAR-CANE  IN   INDIA. 
VARIBTIES  OR  RACES  OF  SUGAR-CANB    GROWN  IN  INDIA. 

A.I^jrR^O'JCBD    C\   KtS. 

The  reader  will  find  reoeated  reference  to  this  subject  in  the  some* 
what  voluminous  series  ot  passages  quoted  below>  from  the  district 
gezetteers  and  manuals.  But  so  very  elaborate,  and,  in  some  cises,  conflict- 
ing, are  the  statements  which  have  been  published  on  this  subject,  that 
the  writer  has  foinid  it  the  preferable  course  to  allow  the  local  authorities 
to  very  largely  speak  for  themselves,  instead  of  his  attempting  to;summar- 
Ise  the  opinions  that  have  been  advanced,  the  more  so,  since^  for  the 
present,  he  is  debarred  from  a  personal  investigation  of  the  forms  of  cane 
met  with  in  India.  It  may  be  here  also  explained  that  the  present  chapter 
is  not  intended  to  be  an  essay  on  all  the  forms  of  cane  recognised  by 
planters  in  other  parts  of  the  world.  It  has  been  conceived  by  the  author 
that  one  of  the  possible  directions  of  improvement  is  the  more  careful 
cultivation  of  the  better  canes  actually  in  India.  To  secure  particulars  of 
these  canes  has,  therefore,  been  the  object  with  which  this  chapter  has  been 
compiled.  In  his  Sugar  Planter^s  Companion  Mr.  L.  Wray  furnished  a 
brief  sketch  of  the  better  qualities  of  introduced  canes,  but  seems,  when  he 
wrote  that  essav,  to  have  been  strangely  prejudiced  aeainst  the  Indian 
.  local  forms^  as  lie  scarcely  makes  mention  of  them.  In  his  later  publi- 
cation—FA^  Practical  Sugar  Planter — he,  however,  has  something  to 
say  of  the  native  canes,  more  especially  of  the  large  red  Assam  form. 
The  earliest  Indian  systematic  classification  of  the  introduced  canes  is, 
that  given  by  Mr.  Joseph    D'Oruz,   the    Agri.- Horticultural 

ciety's  Head  Gardener.  His  paper  appeared  in  Vol.  VI.  (1848)  of  the 
Society's  Journal ;  it  gives  a  brief  statement  of  his  experience  in  cultivat- 
ing the  various  introduced  canes.  Like  Mr.  Wray,  however,  he  also 
practically  ignores  the  indigenous  forms ;  but  several  subsequent  writers, 
while  adding  certain  particulars  on  the  Subject  of  the  introduced  canes, 
occasionally  allude  to  tne  native  kinds.  It  may  be  said  that  the  writer  is 
unable  to  relegate  to  a  definite  standard  of  classification  the  particulars 

5iven  by  the  early  writers  regarding  Mauritius,  Otaheite,  Bourbon,  and 
ava  canes,  and  he  has;  accordingly,  given  the  facts  here  collated  under  the 
names  used  by  the  authors  consulted.  The  following  brief  review  may 
be  accepted  as  conveying  the  chief  facts  which  have  been  published  by 
the  Agri -HorticDltural  Society  and  by  Roxburgh,  Buchanan- Hamilton, 
Wray,  and  other  Indian  authors. 

I.-MAUEinUS  (OFTEN  CALLED  OTAHEITE). 
RtlereaceM^'^Agri.'ffort,  Soc.  Ind^^-^Trans.,  ///.,  42-43  {in'roduc  ion  into 
Bombay  in  1837)  ;  S$'S6  (gramn  in  tho  Doecmn  and  causing  consider- 
aiU interest) fXinirodueed  throughout  Saugor  and  Nerbudda)  (Proc.) 
39p  ^,  &  72;  IV.,  187  {promises  to  confer  a  considerable  benefit  on  the 
Agriculture  and  Commerce  of  the  Bombay  Presidency);  V,,  186  {Proc,, 
'SS7)  38,  56  {Gold  medal  0/  Society  awarded  to  Major  Sleeman" J  or 
aealous  exertions  in  bringing  the  Mauriti"S  sugar-cane  to  this  country, 
and  ultimately  successfully  establishing  the  permanent  cultivation  of 
that  cane  on  the  banks  of  the  Nerbudda*^)  /  Proci,  70  {Formation  of  Sugar- 
cane  Nursery)  ;  VI.,  Proe.,  35.  A^  93  f  VU^  94  ;  Journal  {Old  Series),! I,, 
Sel.,  90,  389-291  ;  IV„  Sel.,  289  f  {TfO*fps  at  Poona  provided  with  sUgar), 
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VARIBTIBS. 

Introtfuoed 
iCanet: 

ManrlUus. 


Qonf,  withp, 
68. 


ijS  •  F/.,  5^  {ctdtivated  in  Col,  SUeman*s  plantation  at  Jabalpur, 
i8a8)  VIII,  {Proc,,  i8s3),  r66  {Cultivation  at  Bogra  by  J,  Payter\  ;  IX. ^ 
(Proc,  I8S4),  ^'  (CuUivaied  in  Societ/s  Garden)  /  Jf.,  {Proc,.  i8^,  '87 
{Cultivated  in  Society* s  Garden);  New  Series,  four.,  IV,,  48;  V,,  Mf> / 

Mr.  D'd'ruz  remarks  that  this  cane  was  introduced  into  the  Society's 
cardcn  from  Ool.  Sleeman's  plantation  at  Jubbulpur  in  Felmiary  1838. 
He  remarks  that  it  had  previously  been  obtained  from  Bombay,  but  ihat 
the  stock  had  disappeared.  It  excels  the  red  Bombay  cane,  both  in  size 
and  quality,  yields  one  rattoon  crop, and  sometimes  two,  on  rich  soils;  but 
hieh  moulding  is  necessary  as  the  roots  get  considerably  above  ground. 
A  rattoon  crop,  Mr-  D'Oruz,  however,  points  out,  should  be  little  suited 
for  the  mill,  seeing  that  it  becomes  hard,  close-jointed,  and  full  of  lateral 
shoots.  It  also  gives  much  less  iuice  than  the  first  year's  plant  As 
grown  in  the  Society's  garden,  Mr.  D'Oruz  tells  us.  it  averaged  9  to  10 
feet  in  length  and  from  six  to  seven  inches  \r\  circumference.  Of  so-called 
Mauritius  cane  the  eariy  Indian  records  of  the  introduction  of  foreign 
canes  point  to  Western  India  as  the  province  where  the  greatest  progress 
was  made.  The  importance  placed  on  the  subject  may  be  gathered  from 
tfie  following  extract  from  an  official  letter  addressed  to  the  Secretary, 
Agri  -Horticultural  Society,  India,  by  Mr.  Thomas  Williamson,  Revenue 
Commissioner,  dated  the  ist  April  1836 :-- 

**  In  the  Deccan  it  is  now  grown  to  a  considerable  extent ;  great  attention  has 
been  bestowed  on  its  calture  by  Mr.  8undt,  at  his  estate  near  Pooaa.  Government 
have  made  several  extensive  purchases  of  canes  from  him ;  they  have  been  distributed 
for  cuttiniFS  in  the  Ahmednuggur  and  Poona  districts  in  several  parts  of  wlucb  the 
cane  now    Bourishes.    At  a  village  near    which  I  was  encamped  a  tew  days  ago 


.  \y  P«"« 

have  ctittings,  and  I  have  taken  measures  to  supply  them. 

"The  superiority  of  this  cane  may  now  be  considered  as  permanently  esUblished. 
In  the  Surat  districts,  I  understand,  ite  cultivation  has  been  extended  a  good  deal  durinfr 
last  vear  and  I  expect  it  will  be  further  extended  in  the  present  season.  From  the 
cultiiwitors  in  two  purKhannahs  alone  Government  lately  purchased  upwards  of  5.000 
canes,  which  have  been  distributed  gratis  among  the  people.  *  ^  ^  ^  „_, 

•Mn  the  Southern  Concan  the  cane  finds  a  congenial  soil,  and  the  Acttnc^  CollectCM* 
ttvrts  a  very  gratifying  account  of  its  rising  estimation  amone  the  ryots.  He  reports, 
M  am  happy  to  be  enabled  to  state  that  there  is  every  reasonable  prospect  of  the  exten- 
sion of  the  Mauritius  sugarK:ane  throughout  the  Cancan.'  He  mentions  one  instance 
in  which  10  000  canes  had  produced  2  khundies  and  18  maunds  of  *  gur ;'  and  he  says 
the  result  ol  the  experiment  'so  satisfied  the  growers  and  thdr  tenants,  tliat  the  cane 
immediately  rose  in  general  estimation.'  It  seems,  indeoi.  to  have  now  excited  interest 
in  all  parts  of  the  Rutnagherry  Collectorate.  *  Already'  remarks  the  Acting  Col- 
lector  *secd  cane  has  been  bespoken  from  the  stock  now  growing  by  the  surround- 
in^  cultivators  in  the  vicinity;  and  individuals  at  a  distance  have  expressed  their 
willingness  to  plant  it.  It  will  be  satisfactory  to  the  worthy  proprietor  of  Powey* 
to  know  that  extensive  benefits  this  exotic  promises  to  diffuse  over  the  whole  country 
are  to  be  traced  to  some  planU  obtained  from  that  estate. ' 

"Next  to  Framjee  Oowasjee,  Esq.,  the  persons  who  deserve  most  credit  for 
this  improvement,  arc  Mr.  Sundtand  Hurrybhaf  Omerashankur,  MamlatiUr 
of  the  Chowrassee  Pergunna  in  Guxerat,  and  I  would  venture  to  propose  that  the 
Society  present  them  with  a  medal,  or  some  other  small  token  of  its  approbation 
{TransacHons,  Agri,  HorH,  Soc,  Ind.^VoL  III.,  SSh  .  ,  ,    ,  ,  *. 

Captain  (afterwards  Oolonel)  Sleeman  may  be  said  to  have  been  the 
most  energetic  exoerimentor  in  the  field  of  the  introduction  of  foreign  canes 
into  Western  India.  For  his  labours  he  obtained  the  Agri. -Horticultural 
Society's  gold  medal,  and  he  subsequently  seems  to  have  established  a 


•  In  another  chapter  of  this  article  it  will  be  learned  that  the  Powey  Estate,  in 
1793.  belonged  to  Or,  H.  Scott,  who,  along  with  two  other  enterprising  European 
gentlemen,  founded  it  in  that  year. 
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sugar-cane  plantation  at  Jabalpiir.  Speaking  of  the  introduction  into 
the  Saugor  and  Nerbudda  Territoiy  of  what  is  probably  the  same  plant 
as  above  designated  Mauritius  cane,  he  wrote  in  1835  •*" 

**  The  results  have  been  the  proof  by  successful  experiments  that  sugar  of  excel- 
lent quality  can  be  made  in  the  VaHey  of  the  Nerbudda.  a  thin^  never  beli«ved  by 
the  people  before  this  plantation  was  established.  The  sugar  mads  by  the  aid  of  men 
from  the  sugar  districts  in  Oudh  bore  the  same  price  in  the  bazars  as  that  brought 
from  Mirzapore.* 

*'  That  the  sugar  made  from  the  Otahette  cane  is  rather  better  in  quality  than 
that  made  from  the  small  str^w-coloured  cane  of  the  country ;  and  very  far  superior 


to  that  made  from  the  lar^  purple  cane. 

**  The  cane,  after  eight  years'  planting,  « 
straw  colour,  m  its  size,  the  quality  of  its  juic 


GVLTiyA^ 
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,  was,  last  season,  as  fine  in  its  beautiful 

, ,  .--_  -, ^   __  --_  juice,  as  when  gathered  for  roc  in  the 

Mauritius^  the  present  Secretary  to  the  Government  of  that  Colony,  Oaptafn  Dick| 
in  1827.  The  plants  I  brought  with  me  were  deposited  in  the  Botanical  Gardens  in 
Galcntta  in  March  1827,  and  in  the  following  cold  season  1  was  supplied,  at  lub^ul- 
pore,  with  cuttings /Vom  these  plants*  These  canes,  n«»w  sent  into  the  bazar  as  they  are 
cnt  and  sold  as  a  fruit,  fetch  about  four  times  as  much  as  the  largest  cane  6t  the 
country,  being  much  longer,  and  the  luice  much  finer. 

'*  In  planting.  I  have  adhered  to  the  practice  which  prevailed  in  the  Mauritius^  and 
which  will,  I  think,  be  everywhere  found  good.  This  practice  was  described  by  me  in 
one  of  the  Calcutta  Magazines  of  1537,  and  does  not,  I  presume,  differ  much  from  that 
oi  the  V/estlnSt^' {Transactions  0/ the  AgH.  and  HorH.Soc.  of  Ind.,  Votk  W„ 
P-  7J)- 

The  reader  will  discover  the  present  position  of  the  soK:a]led  Mauritius 
and  of  the  other  foreign  canes  of  Western  India,  by  consulting  the 
passages  quoted  below  from  the  Bombay  Gaxetteers.  It  nay  also  be 
remarked  that  the  paragraphs  which  follow,  on  Otaheite  cane,  should 
be  consulted.  It  will  there  be  seen  that  Dr.  Thomson  maintained  that 
theso^called  Mauritius  cune  of  Indian  writers  is  in  reality  the  yellow-violet 
of  Java,  which,  having  been  grown  in  Mauritius,  took  the  name  of  that 
island,  with  it  to  the  countries  to  which  it  was  subsequently  conveyed. 

IL-OTAHBITB-THB  YELLOW  AND  STRAW-COLOUBID. 

JUitrtDCeB.^Afrri.'Hort.  Soc.  Ind,  .'—Trans.,  I/^  App.  i&tg;  Iff,,  57 
{Introduction  into  Oudh):  72-74,  97  Uupplied  to  Saharanpur),  172  /  /  V,, 
I*4'i90  {Bombay  Government  a^ks  Bengal /or  aiupplv);  (Sleemansent 
it  toMeerui\  Bhofal,  and  Kosah) ,-  V.,  18, 36,66;  {Jntroduction  into  Aaimr 
ghur) ;  (Proposal  to  send  smalt  vessel  to  the  Island  of  Otaheite  for   a 
supply  0/ canes),  204-2 to  ;  {Proc.)  2-4,  12,  37-^.  46,  50-34;  (Premium 
offered  for  its  cultivation  in  Bengal) ;  59^ '>  66-90,  98  (cane  sold  at 
Lucknowin  1837  at  B  to  per  too)  ;   t04,  I2t ;  VL,  S^Sf*  90-95p  '37  (/«•  i 
troduction  into  Tenasserini  from  Botantc  Gardens,  Calcutta^ ;  242, 249  , 
{successfully  introduced  into  Dhera  Dhtin, .  1838) ;  VIJ,,  101-109,  130-  \ 
134  {cultivated  in  Amherst  in  t839)  /  (Proc.)  22,  38-39  78  (grown  in  • 
Asimzhur);  tf6  (growH  at  Saugar\  ;  127  (grown  at  Secundra  near  , 
Agra)  ;  VJIJ,  (culture  of  it  at  Tipperah),  89  /  45$  (grown  in  Dacca  in  ^ 
i840)  :  Journal  (Old  Series),  L,  2S7  {Dr.  Thomson   regards  yellow  1 
Otaheite  as  wrongly  named  ;  it  is,  in  his  opinion,  yellow  Batavian  cane) ;  ^ 
//.  tProc.)  260 ;  I/I.  87,   229'23o  (grown  for  past  fiv^  or  six  years  in  \ 
Tavoy,  1844)  ;  (Proc.)  75,  (grown  at  Cuttack)  /  179  (taken  up  by  rayats  of  ' 
Dacca,    in    1844)  i   IV.,  (Set.),   28;  (Proc).    xcH.  ;  IV.   (Set,),    32 ;  \ 
(Proc,),  xl.  !  VI.  (Proc),  Ixxxv.,  Ixxxix.  /  Viil.  (Proc.,  t8s3).  t8S  (Motp- 
9^^  of  cane  at  Gowhatti   in   Assam);   IX.    {Proc.  >,  xiit.,  hci. ;  X, 
{Proc,  1858),  87  ;  etc.,  etc.,  etc. 
It  is,  perhaps,  unnecessary  to  refer  the  reader  to  the  long  list  of  modern 
authors  who  deal  with  the  subject  of  Otaheite  cane.    The  above  will  serve 
the  purpose  of  demonstrating  now  thoroughly  the  effort  to  acclimatize  the 

*  Mirzapore  for  many  years  figured  prominently  in  the  efforts  made  to  establish 
sugar-cane  as  a  European  mdustry.  The  Honourable  the  Enst  India  Company  had  a 
plantation  and  factory  there  as  also  a  ram  distillery.  Mr.  R.  Oarden  was  Superin- 
tmdent.     Conf.  «^ith  p.  53. 
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cane,  generally  recognised  by  the  name,  was  prosecuted  in  India,  That 
many  recent,  and,  more  especially,  scientific  writers  should  now  question  the 
possibility  of  any  such  cane  beiiig  recoc^nisable  from  the  countless  series  of 
cultivated  races  which  have  been  specialixed,  is  a  matter  of  less  import- 
ance than  that  canes  of  the  class  to  which  the  Otaheite  of  the  early  writers 
belongs  have  been  fairly  tried  and  proved  valueless  in  India.  The  reader 
will  find  the  subject  spasmodically  brought  before  the  public  in  the  reports 
of  experimental  farms  and  in  the  technioU  press  that  caters  for  the  agri- 
culiural  and  planting  interests.  It  may,  however,  serve  a  useful  purpose 
to  review  very  briefly  the  chief  peculiarities  of  the  cane  as  brought  to 
light  on  its  introduction  into  India,  as  also  the  fate  that  overtook  the  effort 
to  acclimatize  it  in  this  country. 

Mr,  Wray  speaks  apparently  of  this  cane  taken  conjointly  with  the 
Mauritius.  He  says  x  **  This  variety  of  Cane  and  the  Yellow  Otaheite  are 
so  much  alike  in  all  respects,  and  have  become  so  intermixed  on  West 
Indian  plantations,  that  it  is  a  matter  of  some  difficulty  to  distinguish 
between  them  :  the  Bourbon,  however,  greatly  predominates  Of  Otaheite 
Cane,  there  are  two  varieties  which  I  am  acquainted  with ;  these  comprise 
the  yellow,  or  straw-coloured,  and  the  striped.  This  latter,  which  has 
broad,  purple  stripes,  is  a  little  inferior  in  size  to  the  former.  In  appear* 
ance  it  is  very  similar  to  the  Ribbon  Cane  of  Batavia,  the  difference  being, 
in  its  greater  size  and  the  colour  of  its  stripes,  which  in  the  Bat  avian  are 
of  a  blood-red,  on  a  transparent  straw-coloured  ground.**  "When 
Captain  Cook  first  visited  the  Island  of  Otaheite,  he  found  these  canes 
growing  in  the  greatest  abundance  and  luxuriance;  but,  whether  they 
really  are  indigenous  or  not  I  leave  to  be  argued  elsewhere.  From 
Otaheite  they  were  taken  to  the  West  India  Islands.*'  Discussing  the 
produce  of  sugar  from  these  canes,  Mr.  Wray  says  2|  tons  per  acre  or 
even  3  tons  are  commonly  obtained  in  Jamaica ;  but,  he  adds,  the  general 
calculation  is  2  tons  of  plant  canes,  that  is,  canes  of  first  year's  erowth. 
He  accordingly  affirms  that  an  estate  of  200  acres  in  cane  would  very 
probably  run  tnus  :— 

Tons. 

50  acres  plant  ciinet  «> 100 

50    do.   1st  Ratoons  >■ -    50 

50    do.  2nd    do.       »      •        • 30 

50    do.  3rd     do.       «■ 20 

200  acres  total  crop     i"      .••••*••    200 

Concluding  his  notice  he  says :  "  These  canes  require  a  p^enerous  soil, 
careful  fencing,  and  attentive  management.  Many  soils  whtch  agree  with 
other  varieties,  are  unfit  for  their  proper  development,  whilst,  it  is  generally 
remarked,  that  they  are  more  sensible  of  the  injuries  committed  by  the 
trespassing  of  cattle,  etc..  during  their  early  CTowth,  than  other  descriptions. 
The  foliage  of  the  Bourbon  and  Yellow  Otaheite  is  of  a  pale  green,  leaves 
broad  and  drooping  much,  and  on  arriving  at  maturity  frequently  **  arrows'* 
or  flowers,  especially  on  estates  having  a  sea  aspect.  This  renders  it» 
when  in  extensive  fields,  exceedingly  ornamental  and  graceful  in  appear- 
ance. The  striped  cane  is  darker  in  the  colour  of  its  leaves,  and  with  less 
droop  '*  "  The  Bourbon  and  Otaheite  have  been  introduced  many  years 
into  India,  but,  from  some  strange  cause,  they  are  held  in  great  disrepute. 
Many  persons  I  am  acquainted  with,  after  having  for  some  time  cultivated 
them  largely,  have  reverted  to  the  native  canes  in  despair.**  "  They  did 
well  for  a  time,  but  a  dry  season  came  and  they  were  literally  eaten  out  of 
the  soil  and  destroyed  by  white  ants.**  Mr.  Wray  says  that  though  he 
found  his  Otaheite  to  suffer  from  that  pest  it  was  not  worse  than  the 
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ordinary  native  forms  g^own  side  by  side.    It  will  be  seen  by  a  comparison 
of  the  above  passages  with  the  descriptions  given  by  Mr.  Wray,  a  few 
years  later  pn  his  Practical  Sugar  PlanUr)  that  he  must  have  seen 
cause  to  tnitterially  alter  his  views.     In  that  work  he  repudiates  any 
distinction  between  the  Bourbon  and  the  Otaheite.    He  accoraingly  speaks 
of  these  canes  collectively,  under  the  latter  name,  and  remarks  that  there 
are  two  forms  "  the  yellow  or  straw-coloured  and  the  purple-striped  or 
ribbon  cane.^'   But,  if  this  be  so,  then  it  may  fairly  well  be  asked  --Mn  what 
respect  does  the  so-called  ribbon  Otaheite  differ  from  the  ribbon  Batavian.' 
That  they  are  one  and  the  same,  from  the  botanist's  stand-point,  goes 
without  saying,  but  that  they  differ  in  the  hands  of  the  planter  or  in  the 
respective^  countries  where  they  are  grown  is  equally  true.     It  has,  there- 
fore, seeuaed  to  the  author  desirable  to  bring  together  the  various  opinions 
that  have  been  published  about  these  canes  on  the  responsibility  erf  the 
original   writers.     Mr.  O'Oruz,  for  example,  says  of  Otaheite— "This 
variety,  the  genuine  Otaheite,  was  received  in  November  1840  together  with 
some  canes  of  a  purple  variety."    "  An  experience  of  several  years  leads 
me  to  the  conclusion  that  this  cane  is  superior  to  any  other  cultivated  in  the 
Society's  ^^arden,  or,  indeed,  any  other  that  has  come  within  my  observa- 
tion.    It  IS  easy  of  culture,  hardy,  and  exceedingly  prolific;  which, of 
Course,  adds  to  its  value.    It  needs  less  labour  for  watering*  replacing  dead 
cuttings,  and  pulverizing  holes  than  other  foreign  sorts."    Mr.  D'Oruz 
further  remarked  that  when  first  planted  it  gave  a  magnificent  crop  and 
four  rattoon  crops.    Fully  95  per  cent  of  the  cuttings  put  down  in  Octo- 
ber sprouted.    This  variety  (the  straw  coloured  Otandte)  Mr.  D'Oruz 
regarded  as  somewhat  inferior  in  size  to  the  Mauritius  cane,  **  but  it  gfives 
more  juice,  and  is  altogether  richer  in  saccharine  matter."    Another 
writer,  whose  opinions  are  of  equal  weight  with  those  of  Wray  and  D'Oruz, 
viB.t  Robinson,  says  in  his  Bengal  Sugar  Planter  (p,  //jj— a  work  pub* 
lished  in  i849~that  '*  The  Otaheite  cane  was,  at  its  first  introduction,  highly 
prized,  and  the  produce  it  yielded  per  bigha  so  far  surpassed  that  of  any 
other  variety,  as  to  establish  a  pretty  general  opinion  that  any  extra 
expense  incurred  in  its  cultivation  was  more  than  compensated  for  by  the 
results  of  its  yield.    A   year  or  two  after  its  introduction,  however,  its 
virtues  were  found  to  have  much  degenerated,  and  its  greater  liability  to 
the  ravages  of  white  ants,  and  the  hi^h  cultivation  it  required,  as  compared 
with  other  varieties,  now  lost  for  it  its  character  as  the  favourite,  and  the 
C^ina  and  Native  kinds  came  more  into  request  as  being  handier  and 
involving  less  risk  in  their  returns." 

The  chief  Indian  historic  facts  regarding'  the  Otaheite  cane  (or  per- 
haps in  some  cases  confused  with  it  of  Mauritius  cane  also)  will  be  found 
briefiy  indicated  in  the  paragraph  above  under  References.  A  few  of  these, 
however,  mav  be  here  still  further  elaborated,  in  order  to  show  how  widely 
it  had  been  distributed,  and  to  manifest  the  view  entertained  fifty  years 
a^o  r^arding  its  value.  The  Civil  Surgeon  at  Tipperah  had,  m  1840, 
distributed  25^)00  plants  in  his  district  and  expected  that  it  would  expel 
all  other  kinds  in  two  or  three  years.  In  Dacca,  about  the  same  time, 
Mr.  Dearman  reported  that  the  cane  produced  from  rattoons  improved 
in  quality.  Accoraingly  he  was  of  opinion  that  the  Otaheite  cane,  on  the 
Dacca  highlands,  if  properly  attended  to,  would  yield  crops  for  several 
successive  years.  ••  The  other  kinds,  such  as  Manipur,  Smgapore,  Batavian, 
and  two  indigenous  sorts,  appear  to  be  mere  annuals.  Mr.  Oearman 
feels  sure  that  the  many  thousand  bighds  of  high  waste  land,  lying  near 
Dacca  and  beyond  the  reach  of  inundation  offer  a  mine  of  weafth  to  any 
one  having  the  means  and  disposition  to  engage  in  the  cultivation  of  the 
Otaheite  cane."    In  1837  W***  ^'  W.  Payter  recommended  the  Agri.- 
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Horticultural  Society  to  charter  a  small  ship  and  to  send  it  for  a  supply  of 
canes  to  the  Island  of  Otaheite.  He  offered  to  take  Ri/>oo  share  in  the 
expenditure  involved  and  was  of.  opinion  many  more  planters  would  be 
equally  willing  to  do  so.  The  Committee  of  the  Society  did  not,  however, 
approve  of  the  scheme,  but  in  their  report  on  the  proposal  made  tlie 
remark—*  The  SecreUry  has  ever  been,  and  still  is,  a  strong  advocate 
for  the  speedy  introduction  of  the  Otaheite  cane,  and  for  the  extermination 
of  the  indigenous  cane,  and  hesitates  not  to  hazard  an  opinion  that  in  ten 
years  from  this  date  this  result  will  have  been  attained.*  The  story  of  the 
failure  of  the  Otaheite  cane  will  be  found,  as  told  by  Mr.  Payter*«  successor, 
in  the  remarks  below  in  connection  with  the  Bogra  district  of  Benjjal.*  Dr. 
J.  V.  Thomson  wrote  in  1H42  a  paper  entitl^  '  Remarks  on  the  variety 
of  cane  termed  the  Otaheite,  but  which  is  supposed  to  be  identical  with 
the  yellow  Batavia  Cane.'  He  came  to  the  conclusion  that  the  so-called 
Otaheite  cultivated  in  India  was,  as  stated,  in  reality  the  Yellow  Batavia, 
and  that  the  true  Otaheite  had  only  recentlv  been  introduced  by  Mr. 
Pritchard  vid  Sydney.  This  error  has  been  incficated  above  by  givmg  as 
a  synonym  for  the  Nlauritius  cane  the  fact  that  it  is  sometimes  called 
Ouheite ;  but  Dr.  Thomson  goes  further  and  maintains  that  Mauritius 
got  its  cane  from  Batavia.  so  that,  if  that  opinion  be  correct,  the  information 
given  above  under  Mauritius  cane  should  be  transferred  bodily  to  the 
paragraph  below  on  the  Yellow  (Violet)  BaUvia  cane  (see  Journal Agri," 
Horii.  Soc.  Ind,,  Vol.  /.,  257-262).  In  a  further  volume  of  the  Jouraal 
{Old  Series,  IV. ^  t4j^tA'j)  Dr.  Thomson  returns  to  this  subject  and  his 
remarks  may  be  here  given  in  full  :— 

"  In  my  former  paper  on  this  subject,  I  brought  forwmrd  proofo  from  Mens.  Oca- 
aignyr's  work  AmeiioraiUn  des  Colonies,  that  the  cane  now  principally  cultivated  in 
Mauritius  is  not  the  Otaheitean  but  the  Batavian,  Cannes  blanches  oi  that  gentle- 
man, which  he  introduced  together  with  the  other  Batavian  canes  direct  from  Java  in 
1782,  and  not  only  distributea  the  Cannes  blanches  (rather yaMMtff)  to  Bourbon,  but 
sent  them  to  Cayenne,. Martinique,  and  Saint  Domingo  in  17S8  and  1789. 

"  Having  since  directed  my  attention  more  particularly  to  the  subject  of  the  Mauri- 
tius canes,  I  find  that  when  the  French  were  expelled  from  Madagascar  by  the  natives 
in  1657,  they  are  stated  to  have  carried  with  them  to  Bourbon,  vrhere  they  first  estab- 
lished themselves,  the  sugar-cane  of  Madagascar,  which  was  probably  one  or  other  of 
the  two  yellow  varieties  which  stand  at  the  head  of  the  appended  list ;  from  Bourbon 
the  French  subsequently  removed  to  the  Mauritius,  of  which  they  possessed  themselves 


ubsequentlv ^ 

in  1 715,  so  that  the  Madagascar  canes  became  in  all  probability  the  general  stock  of  the 
two  islands.  I  feel  quite  satisfied  that  with  such  fine  canes  the  French  would  give 
themselves  no  trouble  to  introduce  others  from  so  great  a  distance  as  Otaheite. 

'*  The  two  kinds  at  present  cultivated  there,  vtM.,  the  Madagascar  and  the  Bita« 
vian  yellow  cane,  although  probably  so  much  alike  as  to  lead  to  their  being  confound- 
ed together,  have  no  doubt  characters  sufficient  to  distinguish  them  from  each  other, 
which  intelligent  members  of  the  Society  can  now  do,  as  thev  have  been  abundantly 
introduced  from  both  the  Mauritius  and  Bourbon,  andcultivatea  to  a  considerable  eatent 
in  the  Society's  nursery  grounds  for  many  years,  under  the  appellation  of  Mauritius, 
Bourbon,  and  Otaheite  cane.  They  may  now  be  further  compart  with  the  genuine 
Otaheite  cane,  which  was  successfully  introduced  from  that  island  several  years  ago. 
Subsequently,  I  also  received  a  box  of  canes  from  Otaheite,  which  I  am  happy  to  say 
are  domg  well,  and  consist  of  four  different  varieties,  vie.  :— 
I .  A  large  pale  yellow  cane 


3.  A  large  reddish  yellow  cane. 

4.  A  good  sized  stnped  cane. 


(Cannes  blanches i), 
3.  A  large  purple  cane. 

"  I  have  received  canes  of  the  same  description  from  Batavia.  but  I  entertain 
doubts  of  their  identity  with  the  Otaheitean  canes,  or  with  any  of  the  Madagascar  canes 
of  the  unmixed  list, 

"  Independent  of  the  canes  introduced  by  the  French  into  their  islands  originally, 
there  exist  in  the  great  island  of  Madagascar  a  very  considerable  number  of  other  fine 
varieties  of  the  sugar-cane,  many  of  them  very  remarkable  for  their  site  and  beauty « 
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And  of  an  which  the  natives  appear  to  know  the  respective  qaalities  irrespective  of 
sngar  maldn^;  as  they  appear  to  differ  much  in  precosity»  product,  sweetness,  hani- 
acM,  etc,  etc,  some  bein^  ocst  grows  on  the  alhtvial  binks  of  the  rivers ;  others  on  the 
drier  ^opes  of  the  moantains  \  others*  again,  in  the  wet  and  swampy  flats.  As  the  cane 
ia  only  grown  by  the  natives  of  Madagascar  for  eating  and  for  making  intoxicating 
drinks  by  fermentation  or  distillation,  and  consequently  not  upon  any  great  or  extend- 
ed scale*  it  is  most  probable  that  the  various  idnds  originate  in  seminal  varieties  * 
natnrally  produced,  from  many  of  the  plants  being  neglected  and  allowed  to  run  to 


"  While  Govermneot  Agent  at  Madagasrar  from  1813  to  18 16,  I  was  instructed  to 
collect  aod  forward  to  the  &>tanic  Garden  at  the  Mauritius,  all  the  varieties  of  sugar- 
cane I  could  obtain  in  duplicate,  of  which  the  appended  is  a  detailed  list  of  those  so 
procttred,  which  I  sticceeded  in  conveying  tefny,  and  delivering  in  a  healthy  and 
growing'  state  in  1815,  to  the  Superintendent  of  the  Mauritius  Garden  at  Pample^ 
moose.  As  I  left  the  island  in  1816,  I  am  onaUe  to  state  the  fate  of  these  kinds,  out 
SQspect  their  valae  not  beiag  appreciated,  they  attracted  little  attention,  and  have 
probably  been  dispersed  or  lost." 

LkU  tf  Sugar^ant  itUroduced  into  Mauritius  from  Madagascar  in  1816,  aUuded 

to  above, 

A.— Yrllow  Canbs. 

No.  i.f  Fary-ba^mawow  {=»large  yellow),  a  large  yellowish  cane,  probably 
identical  with  tlie  onginal  Mauritius  and  Bourbon  cane. 

No.  a.  Farjf*anirafow,  a  moderate  sized  cane,  of  a  pale  yellowish  colour. 

No.^  3.  Fary^nrvmk.  a  moderate  sized  cane,  of  a  bexutitul  bright  orange  colour 
when  rip^  so  called  from  its  colour  resembling  that  of  the  beak  of  the  little  ground- 
parrot. 

No.  4.  Fary^ubaya,  of  a  moderate  size  and  of  a  yellowish  colour,  slightly  tinged 
with  red.  N,B.— Like  one  of  my  Oteheite  canes. 

No.  5.  Fary^houbaya  mayna,  a  variety  of  the  above,  more  deeply  tinged  and 
-   with  a  brighter  red.    (Mayna— red  in  Malg.) 

No.  6.  Fary-vonlon  (Malgache  name  of  a  bamboo^  !  !  extremely  large  with  long 
]orat%  and  of  a  greenish  ydlow  colour,  three  inches  in  diameter  ! ! 

B. — Red  or  Purple  Canbs. 
No.  7.  Fary^arang  (Prawn-coloured),  a  large  cane,  of  red  colour  above,  and  of 
a  dark  reddish' purple  towards  the  root>  so  called  from  its  predominating  colour  being 
Kke  that  of  the  boiled  shrimp. 

No.  8.  Fary-androTttfon  mayna  (red  andrmvfoyoy  Malg.),  a  red  variety  of  No.  1 
by  its  Malgache  name  which  I  douot,  and  consider  it  a  diirtinct  variety,  is  only  of  a 
moderate  size,  with  long  joints  of  a  purplish  red  colour,  deeoer  towards  tne  root. 

No.  9.  Farymaentee  1  black-coloured,  Malg.),  a  large  cane,  of  a  very  deep  reddish 
'    purple  colour.    N,B, — Resembles  the  purple  Batavian  and  Otaheitean  canes. 

C— Striped  Canes. 

No.  10.  ftfrf— (distingiiishing  name  obliterated  in  my  nianuscripts)^  a  large  cane, 
with  reddish  purple  stripes  on  a  <urk  purple  ground. 

No.  II.  Fary^hombee  (BullockVhorn,  Mai}?.)*  a  very  large  cane,  next  in  point 
of  size  to  No.  6,  Bamboo  cane,  both  in  size  and  marks,  resembling  a  bullock  Vnorn, 
colour  mixed  stripes  and  shades  of  a  yellowish  and  reddish  purple. 

No.  12.  Farymang-indavalan  or  Faty^Ginghan  (Ginghan  cane),  rather  a  large 
'    cane,  of  a  dark  reddish  purple  below  and  striped  above,  with  a  yellowish  red  on  a 
bright  reddish  purple  ground. 

No.  13.  FrnyFeeswott  (Comb-striped,  Malg.)  of  a  moderate  size,  more  closely 
and  r^nlarly  striped,  with  a  yellow^  and  a  purplish  red  colour. 

There  are  doiubtiess  many  more  varieties  of  which  I  saw  two  or  three,  but  did  not 
procure  sets,  being  en  route  ^t  the  timeof  thdr  offering  themselves  to  my  notice. 
[AgH.'Horti.  Soc.  Jnd,  Journal,  Vol.  IV,,  /^.] 
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*  Thi»  is  a  very  xignificant  remark  both  in  the  light  of  the  controversy  re^rding 
the  steding  of  the  cane  and  in  the  recently  renewed  interest  in  the  possibility  of 
improvement  by  seminal  selection. 

t  Far%-baytMayyo7n  :  Fary  is  ^he  Matgache  generic  name  of  the  sugar-cane,  to 
which  they  jqiiva  distinctive  appellation  descriptive  oi  size,  colour,  etc. 
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It  may  be  here  incidentally  added  that  modern  botanists  do  not  reg-ard 
the  sugar-cane  as  indigenous  to  Madagascar.  Thus,  for  example,  the 
Rev  R.  Baron  in  a  paper  on  the  F'lo'a  o!  Madagascar  {Linn.  Soc.  Jour^ 
XXV  ,  2^4)  includes  sugar-cane  amone  his  introduced  plants). 

Mr.  E.  O'Riley,  in  a  passage  which  wiil  be  found  in  connection  with 
sugar-cane  cultivation  in  Tenasserim  wrote,  in  1844,  that  the  Otahette  cane, 
in  fact  all  canes,  seemed  to  there  enjoy  a  complete  immunity  from  the  at* 
tacks  of  white  ants.  About  the  same  time  Major  Jenkins  made  a  similar 
observation  regarding  the  Olaheite  cane  in  Assam.  Thinking  that  fact 
might  be  due  to  the  nature  of  the  soil,  Mr.  O'Riley  forwarded  to  the 
A?ri-Horticultural  Society  three  samples  of  Tenasserim  and  Tavoy  soils. 
Tliesewere  analysed  by  Mr.  J.  Q.  Scott  {journal,  Vol.  III.,  233-236)^ 
who  said  of  one— the  Tenasserim ~that  it  contained  so  many  metallic  oxides 
as  might  make  it  offensive  to  insects.  The  other  two  samples— Tavoy 
soils^where  the  Otaheite  cane  was,  by  Major  Macfarquhar,  also  said  to 
be  free  from  the  danger  of  destruction  by  white  ants,  were  examined  by 
Mr.  Scott  and  reported  as  simply  good  siliceous  soils  which  contain 
nothing  more  than  such  soils  do  in  general.  Mr.  D'Oruz,  in  the  paper 
quoted  above  on  sugar-canes,  concludes  by  a  statement  of  the  number  of 
canes  distributed  by  the  Society  in  Bengal  and  Behar.  From  1839  to  1847 
these  amounted  to  208,430,  and  we  are  told  these  were  mostly  Otaheite 
cane. 

Subsequent  reports  speak  of  the  greater  favour  that  spranjg^  up  for 
Chinese  and  Singa]^e  canes ;  but  the  facts  given  above  will  suffice  to  de- 
monstrate the  activity  displayed  in  the  effort  to  introduce  the  .Otahdte 
cane.  A  large  share  of  the  above  distribution  was  made  to  the  branch 
Societies  all  over  Bengal,  and  these  propagated  the  supply,  and  each 
issued,  in  its  neighbourhood,  enormous  quantities,  so  that  the  above  by  no 
means  represents  the  total  amount  actually  issued  to  the  rayats  of  Bengal 
and  Behar.  Thus,  for  example,  we  read  of  Tipperah  alone  that  the  local 
Society  distributed  25,000  plants.  But  from  Volume  VI.  of  the  Society's 
Journal  (published  in  1848)  there  occurs  a  remarkable  interruption  in  the 
interest  in  Otaheite  cane.  It  is  next  mentioned  in  Volume  IX.  (published 
1857)  and  ^adually  disappears  from  these  journals,  the  only  trustworthy 
reconis  which  exist  of  the  remarkable  period  of  India's  interest  in  sugar, 
when  it  was  thought  all  that  was  necessary  to  place  India  among  the 
foremost  producing  countries,  was  the  establishment  of  large  plantations 
of  the  superior  qualities  with  central  factories.  It  is,  perhaps,  unnecessary 
to  produce  further  evidence  of  the  extent  to  which  the  Otaheite  or  Bourbon 
cane  was  diffused  over  India.  The  present  chapter  may,  therefore,  be  fit- 
tingly concluded  by  furnishing  Mr.  Payter's  account  of  its  disappearance 
from  Bogra,  one  of  the  chief  sugar-pniducing  districts  of  Bengal,  and  it 
need  only  be  added  that  a  similar  calamity  befel  these  introduced  canes  in 
every  province  of  India  :  — 

"  My  uncle  introduced  the  Otaheitean  and  Bourbon  varieties  of  cane  into  the 
Si^na  estates  about  the  year  1840.  He  obtained  the  ifieater  part  of  the  supplj^  from 
the  Agricultural  Society's  i^ardens  in  Calaitta ;  and  after  increasinjf  the  quantity  hv 
propa^^atincf  in  nurseries,  he  ultimately  distributed  it  amon^t  tlie  rayats  0!  the  «A/u 
mahnh,  wi^ence  it  became d  ssemirated  all  over  the  country.  At  first  the  people  w^re 
unwilling  to  take  it  on  account  of  its  novelty,  assigning  various  reasons  for  their  re- 
fusal. Some  of  the  wisest,  however,  accepted ;  and  when  its  snperionty  in  jrield  and 
Suality  became  known  it  was  eagerly  sought  for.  The  yield  per  bighA  was  fully 
nuble  that  of  the  indigenous  plant,  and  the  gur  made  from  it.  so  much  superior  in 
quality  as  to  command  an  enhanced  price  in  the  market.  In  short,  those  who  cultiva- 
ted it  in  any  c^uantity  became  comparatively  rich.  The  species  introduced  consisted 
of  several  vaneties  of  the  white  and  purple  Bourbon  cane,  but  in  the  course  of  a  few 
years  it  all  became  of  a  uniform  purple  colour,  caused,  I  suppose,  by  some  peculiarity 
of  soil.    In  the  season  1857-58  the  cane  manifested  symptoms  of  decline  and  ultimate- 
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ly  rotted  in  the  6elds,  emktio;  a  most  offensive  smell.  Since  1858  it  has  entirely  dis- 
appeared, so  that  at  the  present  time  (1861)  not  a  single  cane  is  to  be  found,  and  the 
gygfa  have  reverted  to  the  cultivation  of  the  native  cane,  which,  though  of  a  fair 
Knd,  is  not  to  be  compared  to  the  Bourbon.  I  am  nnable  to  suggest  any  reason  for 
the  failure  which,  in  this  district  and  Rangpnr,  has  become  complete.  In  the  latter 
^stri^lbe  Bourb<m  cane  was  also  much  grown.  The  disease  first  showed  itself  in 
Ra^pnr  two  or  three  years  previous  to  its  appearance  in  Dinajpur ;  in  fact,  the  pro- 
gress of  the  diseaM  was  from  north  to  south,   the  c^ne  in  pargana  Gilib&rf  dying 

^^yc****  previous  to  the  disease  manifesting  itself  in  ^guna,  which  is  15  or 
3o  joijM  fnrther  south.  It  may  have  been  worn  out  by  high  cultivation,  or  the  soil 
anddhnate  combined  may  have  caused  it  to  deteriorate  anddecay." 

The  reader  will  find  below  that  the  so-called  Red  Bombay  cane,  which 
had  been  introduced  into,  Ben^,  suddenly  died  in  each  district  after  it 
had  been  cultivated  for  a  certain  number  of  years.  The  canes  became 
attacked  by  a  worm,  and  when  in  that  slate,  they  emitted  so  offensive  a 
smell  that  the  fields  could  not  be  approached.  A  similar  observation  is, 
however,  recorded  with  many  of  the  indigenous  canes  when  too  constantly 
cultivated  in  the  same  district,  a  fact  which  the  Natives  very  generally  re- 
cognise, and  every  now  and  again  obtain  their  seed-canes  n-om  a  dis- 
tance. 

m.-BOURBOH  CANE. 

Refef«nees.-^#rt.-^0r/f.  Soc.  Jnd.:—Trans,,VT,,  Proc.  16, 20, 128;  Jour, 

J  v.,  IA4  {Introduced  from  Mauritius  and  Bourbon  ;  JX.  (Proc,,  1854); 

ixi.  [Crown  in  the  Society**  Garden)  ;  ccli.  {Grown  in   Burma) ;  X., 

Proc,  Ixxxvii,  :  Wray,  Practical  Sugar  Planter,  $  ;  Edwards'  History 

^  the  British  West-India  ;StatistUiU  Account  of  Bengal,  VllI,,  215-219. 

'f'^o  *^  "iX*  ***'•  ^"*  *  ""^  introduced  into  the  West-India  Islands,  from  the 
Isle  de  Boarhon  (K^onion),  but  came  originally  from  the  Coast  of  Malabar,  where  it 
was  found  growing  spontaneously .•  When  first  taken  to  the  Isle  de  Bourbon,  it  b 
stated  to  have  been  a  small  sissd,  but  soft  and  juicy,  cane.  By  cultivation  it,  how- 
ever, increased  wonderfully  in  size  and  richness  of  juice,  which  speedily  caused  it  to  be 
g^»nv  cultivated  in  preference  to  the  old  species^ until,  at  length,  it  entn-ely  super- 
seded them  throaghout  the  TsUnd.  This,  in  fact,  has  been  the  case,  in  a  great 
measure,  wherever  it  has  been  introduced.' 

**  Its  good  qualities  do  not  consist  merely  in  its  rich  juice  and  large  size,  but  it 
has  a  degree  of  hai  dihood  in  its  nature  which  renders  it  extremely  valuable;  for 
instance,  during  seasons  of  long  continued  drought,  if  the  soil  in  which  it  is  planted 
be  congenial,  no  species  of  cane  (save  the  Otaheite)  can  long  withstand  its  destruc- 
tive infliienoe."  The  above  passage  appeared  in  Mr.  Wray's  first  paper  {in  the 
Agrtn'tiott,  Soc  0/ India's  Journal  1843),  but  in  his  later  publkration  {the  Practical 
Sugar  Planter,  1848)  \t  is  slighdy  modi^.  He  there  says  of  Bourbon  cane  *'  From 
my  own  experience  in  Jamaica.  I  can  pronounce  it  a  most  valuable  cane:  but  1 
entertain  a  strong  suspicion  that  it  is  in  reality  no  other  than  the  Tibbu  Lint  of  Singa- 
PO'Ms^^'fn^times  called  Otaheite  cane),  somewhat  altered  by  change  of  soil  and  climate. 
It  will  thus  be  seen  that  Mr.  Wray  came  ultimately  to  hold  very  nearly  the  same 
opinion  as  had  been  advanced  by  Dr.  Thomson,  but  curiously  enough  he  did  not 
?S!i*Sf  "SJ^v^i^^  ^^  withdrawing  from  the  theory  that  it  came  originally  from 
Malabar.  Ibe  M^bar  origin  of  Bourbon  cane  is  unhesitatingly  affirmed  in  Edwards' 
f^Jory  (ff  tke  BriHsk  West-India,  It  is  there  stated  thlu  in  lyiH  Sir  John 
uatorey,  oart.,  introduced  the  cane  to  the  Island  of  Antigua  from  the  French 
Cbaraibean  IsUnds.  It  was  reported  by  the  French  to  be  the  growth  of  the  coast  of 
Malabar.'  It  was  also  viewed  as  much  alike  to  the  Otaheite  cane.  Sir  John 
IS  reportM  to  have  said,  *  In  the  spring  oi  1794,  a  trial  was  made  of  the  Malabar  canes 
on  one  of  my  plantations;  160  bunches  from  holes  of  five  feet  square  were  cut,  they 
PJ?<M»f«d  upwards  of  jsofts  of  very  good  sugar.'  '  The  produce  was  in  the  proportion 


my  plantations;  160  bunches  from  holes  of  five  feet  square  were  cut,  th 
upwards  of  jsofts  of  very  good  sugar.'  '  The  produce  was  in  the  proporti< 
J  to  an  acre.'." 
Mr.   D'Orus,  who  wrote  (1847)  on  the  canes  grown  in  the  Calcutta 
wU»ety  s  garden,  some  years  after  the  date  of  M  r.  Wray's  first  paper,  makes 
no  mention  of  Bourbon  canes,  nor  apparently  has  any  other  Imhan  writer. 
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It  is  thus  difficult  to  ascertain  how  far  these  forms ^Otaheite,  Bourbon, 
Mauritius— of  the  early  authors  are  distinct  races  or  may  be  but  other 
names  for  one  and  the  same  thing.  One  point  may  be  regarded  as 
specially  interesting,  namely,  the  controversy  as  to  the  oricnn  of  these 
forms.  The  opinion  has  been  advanced  that  the  straw-colourea  Otaheite 
was  in  reality  yellow  Batavian,  and  that  the  true  Otaheite  is  quite  distinct 
from  the  cane  so  designated  in  the  East  and  West  Indies.  It  has  been 
contended  by  another  writer  that  the  Mauritius,  the  Bourbon  (as  also  the 
straw-coloured  Otaheite)  came  originally  from  Madagascar.  By  still 
another  that  the  Bourbon  was  a  native  of  Malabar  where  it  was  "  found 
spontaneously."  While  a  fourth  writer  has  added  greatly  to  the  confusion 
by  the  opinion  that  the  Bourbon  was  "  identical  "  with  the  Singapore. 
Out  of  all  this  confliction  but  one  feature  remains  constant,  namely,  the 
association  of  these  superior  qualities  of  cane  with  islands  or  insular  in- 
fluences. This  fact  might  be  viewed  as  adding  a  certain  amount  of  con- 
firmation to  the  idea  of  the  cane  having  been  (H-iginally  a  native  of 
Southern  Asia  and  the  Malay  Archipelago. 

From  Madagascar  in  the  extreme  west  to  Java  and  the  Philippine 
Islands  in  the  east,  there  is  in  some  respects  a  greater  diversity  in  the 
names  given  to  the  plant  than  is  the  case  in  the  more  continental  tracts 
of  Asia,  particularly  India  and  China,  where  the  knowledge  in  the  manu« 
facture  of  sugar  seems  to  have  underp^one  the  greatest  development. 
Orawfurd  tells  us,  however,  that  "  from  Sumatra  to  New  Guinea  and  the 
Philippines,  it  is  known  by  one  name,  which,  with  very  slight  variations 
easily  accounted  for,  is  iahu.  This  is  a  native  term,  unknown,  so  far  as 
our  mformation  extends,  to  any  language  ancient  or  modem,  beyond  the 
pale  of  the  Archipelago,  and  we  can,  therefore,  from  analogical  reason- 
mg,  entertain  no  doubt  but  the  sugar-cane  is  an  indigenous  product  of 
these  countries."  He  theivadds  that  the  art  of  manufacturing  sugar  from 
it  is  certainly  foreign.  There  is  no  name  for  sugar  except  gula  which  is 
of  Sanskrit  origin.  It  is  significant  that  the  word  Kan  (sweet j  in  Chinese 
should  bear  so  close  a  resemblance  to  the  Sanskrit  Khanda,  which  has  very 
nearly  the  same  meaning  and  which  even  denotes  the  plant  in  some  of  the 
Aryan  languages  of  India.  Kanche  in  Chinese  (the  name  for  the  cane) 
literally  means  sweet-bamboo. 

IV.~BATAVIAN  CANI^S  (S.  Vlolaceum,  ras$ac,). 

References.  -Agri,-Hort.Soc,  Jnd.—Trans.,  V.,  Proc.jSia  letter  from  a 

correspondent  at  Mauritius  indicating  that  the  Otaheite  cane  ooa  nearly 

exhausted  and  hinting  that  Batavia  nd^ht  supply  the  wmt);  VI,,  Proc», 

6  "  (a  promise  to  send  25  cases  Batavtan  sugarcane  from  the  Isle  de 

Bourbon),**   ts  {a  letter  from  Bourbon  advising  despatch  of  18  cases 

Batavian  sut^ar-canes,  for  the  Society's  Nursery,   t839)  Jour.,  /.,  257  ; 

(also  known  as  '*  Otaheite  ")  //.,  Part  I;  45 — 46  (classed  along  with  the 

Bourbon  and  Otaheite,  the  three  being  held  in  the  highest  rank) ;  143 

{varieties  of  sugar-cane  by  J,  C,  Thomson,  M,D.)  ;  Wray,  the  Practiced 

Sugar  Planter;  5  .•  Sir  John  Laporey  in  Edwards*  History  of  the  British 

West  Indies;  Kngt,  Hort.  Sub,  Calc,  705, 

Sir  John  Laforey  wrote  in  1794  of  these  canes,  ''The  Batavian  canes 

are  a  deep  purple  on  the  outside ;  they  grow  short-jointed  and  small  in 

circumference,  but  bunch  exceedingly,  and   vegetate  so  quick  that  they 

spring  up  from  the  plant  in  one-thira  the  time  those  of  our  islands  ;*'  the 

joints,  soon  after  they  form,  all  burst  longitudinally.    They  have  the 

appearance  of   beine  very  hardy,  and  bear  dry  weaiher  well.    A   few 

bunches  were  cut  and  made  into  sugar  at  the  same  time  the  experiment 

was  made  with  white  canes.    The  report  made  me  of  them  was  that  "  they 

yielded  a  great  deal  of  juice  which  seemed  richer  than  that  of  the  outers, 

but  the  sugar  was  strongly  tinged  with  the  colour  of  the  kind ;  and  it  was 
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observed  that  upon  expression  of  them  at  the  mill,  the  juice  was  of  a  bright 
purple,  but  by  the  time  it  had  reached  through  the  spout  to  the  clarifier,  a 
very  !^ort  distance,  it  becomes  of  a  dingy  iron-colour.*  Orawford  \History 
of  the  Indian  Arhipelago,  1820)  mentions  three  "  indigenous  canes  "  on 
the  Indian  islands,  one  a  large  cane  often  2  inches  in  diameter  which  has 
so  dark-coloured  a  rind  that  it  is  unsuited  for  sugar  manufacture  '*  because 
it  tinges  the  sugar." 

••  Mr.  Wray  remarks  that  the  Batavian  with  which  he  was  familiar  were 
of  three*  descriptions,  vis.— 

'*  The  yellow  violet,  the  purple  Tiolet  or  Java  cane,  and  the  transparent  or  ribbon 
cane.  The  vW/crv  «io/^/,  so  denominated  in  the  West  Indies,  differs  from  the  Bour- 
bon and  Otaheite,  in  beinr  smaller,  less  juicy,  considerably  harder,  of  slower  growth 
and  with  foliage  much  darker  and  more  erect.  When  ripe,  it  is  usually  of  a  straw- 
colour,  its  skin  or  rind  is  thick,  and  the  pith  hard  ;  but  its  juice  is  rich  and  tolerably 
abundant.  It  is  seldom  that  this  cane  *  arrows,'  but  when  it  does  so,  it  emits  a  faint, 
but  agreeable  fragrance,  especially  in  the  evening  after  a  slight  shower  of  rain,  at 
which  time  it  is  particu'ariy  pleasing,  and  may  readily  be  smelt  even  at  a  distance. 
Many  persons  have  pronounced  it  extremely  similar  to  the  perfume  of  a  riolet  bank, 
from  whicb  circumstanos,  probably,  it  has  derived  is  name.  The  yellow  violet  does 
not  require  so  rich  a  soil  as  those  already  treated  of  (Bourbon  and  Otaheite),  but  con- 
tents itself  with  that  of  an  inferior  description.^  This  renders  it  of  much  importance  in 
planting  out  large  tracts  of  land,  some  portions  of  which  may  be  too  poor  for  its 
superiors.  In  Jamaica,  it  is  usual,  in  such  places,  to  plant  the  violet.  Thus,  we  often 
see  large  patches  of  it  flourishing  in  the  midst  of  a  field  of  Bourbon."  "  The  sugar 
manufactured  from  this  cane  is  of  a  very  fine  quality,  but  by  Jamaica  planters  it  is  com- 
monly mixed  with  Bourbon  plants, according  to  proportion, for  thepurpose of  rectifying 
the  juice  of  the  latter.  This  mixture  ^ves  excellent  sugar."  "  The  Purplb  violbt 
or  Large  Java  Cane  is  fully  as  thick  as  the  Bourbon,  with  joints  from  three  to  six 
inches  long.  In  height  it  ranges  from  eight  to  ten  feet,  and  the  upper  parts  of  the 
stalk  often  exhibit  faint  streaio,  which  are  imperceptible  in  the  lower  jointa,  which  are 
of  a  pure  purple  colour.  The  leaves  are  of  a  darker  green  than  the  yellow  violet, 
when  ripe  and  in  perfection;  it  yields  a  juice  generally  esteemed  more  sweet  and  rich 
thanthatof  any  other  description  of  cane;  but  being  hard,  and  comparatively  dry, 
it  is  more  difficult  to  grind,  and  affords  only  a  small  quantity  of  juice.  It  is  very  hardy, 
and  thrives  well  in  poor,  dry  soils,  whilst  it  is  often  planted  in  the  outer  rows  of  the 
cane-6dd8,  as  a  protection  against  stray  cattle,  which  browsing  along  the  roads,  and 
at  intervals,  break  through  fences,  and  tear  and  trample  (town  the  canes.  These 
ravafi[es  would  be  very  serious,  were  the  plants  less  hardy,  but  fortunatdy  this  injury 
it  quickly  recovers  from,  and  shdots  up  again  with  astonbhing  rapidity.  This  cane 
was  introduced  into  the  West  India  Islands  much  about  the  same  time  as  the  Bourbon, 
and  is  still  much  cultivated  there.  It  b,  like  the  yellow  violet,  generally  mixed  with 
Bourbon  plants."  In  his  Practical  sugar  Planter  Mr.  Wray  dds  that  in  the 
Straitsthe  Malays  term  it  Tibbu  Stem  (JS^af»»"> black)  and  cultivate  it  much  around 
their  houses,  for  eating. 

"  The  Transparent,  or  Ribbon  Cans,  is  of  a  transparent  bright  yellow,  with  a 
number  of  blood-red  streaks,  varying  in  breadth  from  a  quarter  to  a  full  inch,  and 
being  very  dear  withal  in  its  tints,  it  i>resents  a  very  pretty  appearance.  Its  leaves 
are  of  a  ^een  like  that  of  the  yellow  violet,  but  far  more  erect.  Its  joints  are  from  six 
to  ei^^ht  inches  long,  four  in  circumference,  and  six  to  seven  in  height.  In  Jamaica 
the  transparent  is  generally  planted  in  light  sandy  soils,  where  no  other  cane  will 
thrive;  sometiines  it  is  planted  promiscuously  with  the  yellow  violet.  Though  its 
rind  n  thick,  and  ^reneral  texture  hard,  yet  it  yields  a  good  quality  of  juice  of  excel- 
lent quality,  which  is  easily  converted  into  fine  fair  sugar.  The  transparent  is  also 
mixed  with  the  Bourbon.  These  descriptions  of  cane  I  consider  are  admirably 
adapted  to  the  East  Indies,  more  specially  the  first  and  last  varieties  (the  yellow 
violet  and  the  transparent)."  Mr.  D'Cruz  says  that  the  transparent  Batavian  was 
introduced  into  India  by  M.  Richard  in  February  1838  from  Bourbon,  from  which 
circumstance  it  came  to  be  known  in  \nd\K  9a  Striped  Bourbon,  '*  There  has  been, 
a  less  demand  for  this  cane  than  the  other  varieties,  and  consequently  it  has  only  been 
cnlttvated  on  a  small  scale." 

•  In  his  *'  Practical  Sugar  Planter  "  Mr.  Wray  adds  a  fourth  which  he  calls  the 
Tibbtt  Ektttavee  or  Batavian  cane. 
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The  fourth  kind  which  Mr.  Wray  describes  in  his  later  publication  {The  PraeH^ 
col  Sugar  Planter)  is  called  the  "  Tibbu  BaUvee  or  Batavian  Cane."  It  is,  be  sajrs, 
common  in  the  Straits  of  Malacca,  where  it  is  cultivated  by  the  Malays.  In  appear- 
ance it  is  much  like  the  yellow  violet,  except  in  the  peculiarity  of  its  colour,  which  is 
rather  |preenish,  with  a  pink  shade,  in  parts ;  in  some  of  the  lower  joints,  this  pink 
colour  IS  very  bright  and  pretty,  whilst  in  the  upfer^  it  is  more  faint  and  delkate:  the 
joints  are  seldom  more  than  from  three  to  six  inches  apart.  In  height,  sixe,  and 
foliare,  it  dosely  resemblei  the  yellow  violet ;  although  it  differs  .from  it  in  beinf 
much  softer,  more  juicy,  and  less  hardy  in  habit,  in  a  rich  soil  it  is  proli6c  ana 
rattoons  well, — its  juice  is  rich,  clarifies  easily,  and  gives  a  fine  suear :  but  on  the 
whole,  it  is  inferior  to  Otaheite  variety,  yet  requires  an  equally  rich  sou." 

The  most  recent  point  of  interest  in  Java  canes  majr  perhaps  be  regarded 
as  very  remarkable.  In  the  Report  of  the  Botanic  Gardens  of  Saharanpur 
for  the  year  ending  March  1891,  mention  is  made  of  the  visit  of  Mr.  R.  D. 
KobuSy  a  Dutch  gentleman,  who  had  been  sent  to  India  by  the  Govern- 
ment of  Java  in  order  to  secure  stock  of  Indian  varieties  of  sugar-cane. 
Mr.  Kobus  explained  that  the  sugar-cane  had  been  attacked  in  Java  b^r  a 
disease  supposed  to  be  of  fungoid  nature,  which  threatened  to  extinguish 
the  sugar  industry  there.  M  r.  Kobus  recognised  all  the  paunda  forms  (the 
dass  grown  in  India  to  be  eaten)  as  the  same  as  the  cane  grown  by  the 
Dutch  in  Java  for  sugar  manufacture.  The  ek  or  ganna  canes  (the  class 
specially  grown  in  India  for  sugar-making)  were,  he  said,  entirdy  new  to 
him.  These  are  very  much  more  hardy  than  the  paunda  canes  and  ac* 
cordinely  Mr.  Kobus  took  back  with  him  a  lar^e  supply  of  these  and  was 
hopeful  that  he  had  thus  secured  a  stock  that  might  piWe  able  to  resist  the 
disease. 

It  is  at  least  curious  that  Java  should  now  come  to  India  for  a  fresh 
stock  of  cane.  If  it  got  its  original  supply  also  from  this  country,  Java 
had  so  improved  its  quality  that,  as  shown  above,  Indian  planters,  nearly  half 
a  century  ago,  were  very  anxious  to  bring  back  the  Java  improved  canes 
to  this  country.  It  is  just  possible  the  paunda,  as  also  many  of  the  canes 
which,  like  the  paunda,  are  eaten,  came  from  foreign  countries  (\n  their 
present  improved  condition),  but,  if  that  be  so,  it  is  remarkable  that  they 
should  not  be  valued  as  sources  of  sugar  at  the  present  day. 

The  reader  had,  perhaps,  better  consult  the  special  chapter  on  the 
Diseases  OP  Tfl£  Suoar-canb  as  amplifying  the  brief  reference  above  to 
the  disease  which  is  giving  so  much  cause  for  anxiety  to  the  Dutch  planters. 

y.-CHINA  CANE  (S.  sinensis,  Roxb.,  Fl.  Ind.,  Ed.  C.B.C.,  80-81). 

Rt£treact9.-^Proceedings  of  the  HotebU  the  East  India  Con^ai^—Ofieial 
notice  of  successful  introduction  into  Botanic  Gardens,  Calcutta,  30th 
Dec.  1797  ;  Correspondence,  I7gg ;  Agri.^Horti.  Soc.  Ind.  T-^Trans.,  III,^ 
62  {Culture  in  Canton) ;  •.,  (Proc.),  90  &  104  ;  VI.,  {Proc.),  30,  44  i  VII., 

iProc.),  78  {Cultivation  in  Goomsur  and  Animghur) ;  Jour.  {Old  Series), 
v.,  (Set.),  ist,  132  ^Cultivate4  in  Buxar  &  Dhoba  in  1S4S):  {Proc.),  92; 

V.  {Proc.\,  3i   {Favourable  progress  of  at  the  Society s  Garden),  40 ; 

VI.,  60;  IX.  {Proc.,  1854),  ^n  Roxb.,  Fl.  Ind.,  Sd.  C.B.C.,   80^ i; 

Wray,   The  Practical  Sugar  Planter,  10-13 ;  Voigt,  Hart.  Sub.  Caic., 

70s  ;  Royle,  Productive  Resources  of  India,  92. 
The  earliest  account  of  this  cane  in  India  is  that  given  by  Roxburgh. 
That  distinguished  botanist  regarded  it  as  a  distinct  speaes,  from  the 
native  sugar-canes  of  India,  which  he  referred  to  S.  offidnanun.  The 
distinction  which  he  tried  to  establish  has  not,  however,  been  maintained 
by  modern  botanists,  but  as  enabling  those  interested  in  sugar-canes  to 
recognise  this  form,  it  may  be  as  well  to  mention  that  Roxburgh  distin- 
guished the  Chinese  cane  from  the  Indian  by  its  having  much  flatter 
leaves,  the  margins  of  which  were  also  hispid.  The  flowering  panicles,  he 
tells  us,  are  ovate  in  general  outline  with  simple  or  compound  verticelled  . 
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branches.  The  corolla,  he  adds,  is  of  two  valves  on  the  same  side.  The 
Indian  canes  he  separates  from  the  Chinese  by  the  following  characters  :— 
panicles  spreading,  the  branches  alternate  decompound  and  the  corolla 
one-valvea.  The  most  ready  character,  therefore,  to  separate  the  Indian 
from  the  Chinese  would  seem  to  be  the  more  compound  inflorescences^  the 
branches  of  which  were  scattered  instead  of  g^ven  off  in  whorls. 

The  Chinese  cane,  Roxburgh  says,  was  introduced  into  the  Botanic 
Garden  at  the  close  of  the  year  1796,  in  the  hope  of  findins^  it  in  some 
respects  better  than  the  common  cane  cultivated  in  India.  **  It  promises," 
he  continues,  ''considerable  advantage;  particularly  from  its  being  so 
solid,  and  hard,  as  to  resist  the  forceps  of  the  white  ants,  and  the  teeth 
of  the  jackals,  two  great  enemies  to  oiu-  East  Indian  sugar  plantations. 
At  the  same  time  it  bears  drought  much  better  than  the  sorts  in  gene* 
ral  cultivation.  It  produces  a  profitable  crop  even  to  the  third  year; 
while  the  common  cane  of  India  must  be  renewed  every  year.  It  is  also 
said  to  yield  juke  of  a  richer  quality."  A  correspondent  of  Roxburgh's 
(Mr.  Richara  Oarden  of  Mirzapore,  Culpa,  in  Bengal)  furnished  him  in 
1 801  with  particulars  of  his  experiments  *  with  the  then  newly  introduced 
China  cane.  "  With  respect  to  the  produce  of  the  common  Bengal  sugar- 
canes,"  writes  Mr.  Oarden,  '*  I  have  never  been  able  to  collect  an  account 
that  can  be  depended  upon ;  the  natives  generally  manufacture  the  juice 
into  jaggery  in  my  neighbourhood,  which  yields  them  nearly  14  katcha 
maundsper  highd  on  an  average;  and  a  profit  of  about  11  or  12  rupees  the 
bighd.  Neither  the  white  ants  nor  jackals  have  committed  any  depreda- 
tions on  the  China  canes  that  I  have  planted,  although  the  latter  have 
often  been  seen  among  them,  which  certainly  gives  these  canes  a  decided 
preference  to  the  Bengal  sugar-canes.  I  do  not  think  the  China  ones 
d^jenerate  in  the  least,  nor  do  they  improve ;  they  appear  to  me  to  remain 
nearly  in  the  same  state.  If  planted  at  the  same  time  the  Natives  put  their 
canes  into  the  ground,  they  will  not  make  such  good  returns  as  the  Bengal 
sort,  but  planted  in  the  West  India  mode,  in  the  month  of  September  or 
October,  and  suffered  to  remain  on  the  eround  till  December  or  January 
twdve  months,  they  will  then  yield  double  the  returns  of  what  the  Bengal 
canes  do,  which  is  owing  in  part  to  the  length  of  time  they  are  in  the 
ground,  and  principally  to  tne  ants  and  jackals  not  destroying  them, 
whereas  if  the  Bengal  cane  was  to  remain  so  long  on  the  ground,  the 
Natives  would  have  great  difficulty  to  prevent  the  greatest  part  of  them 
from  being^  destroyed,  and  the  young  shoots  would  suffer  very  much  from 
the  hot  winds  and  ants,  which  I  witnessed  the  second  year  I  came  to 
Mirzapore;  but  the  shoots  from  the  China  canes  I  cut  last  January  stood 
the  last  hot  season  uncommonly  well,  and  will,  next  January,!  have  reason 
to  believe,  from  their  present  appearance,  make  half,  or  nearly  three-fourths, 
the  quantity  of  sugar  they  dia  last  January ;  and  that  with  the  trifling 
expense  of  clearing  the  ground  twice,  cutting,  and  manufacturing  the 
juice." 

Many  other  writers  deal  with  the  subject  of  Chinese  cane  and  in  a 
ai^ular  uniformity  as  to  the  terms  of  appreciation.  Thus,  Mr.  Wray 
says  of  this  Chinese  cane  that  he  obtsuned  his  supply  from  the  Agri.-Horti- 
ciJtural  Society  at  Calcutta.  "  In  its  nature,  he  remarks,  it  is  exb-emely 
hardy,  and  very  prolific.  During  the  last  hot  season  it  remained  uninjured 
in  every  respect,  whilst  the  other  canes  were  all  either  burnt  up  or  eaten  out 
of  the  ground  by  white  ants.  As  the  rains  came  on,  the  China  canes  sprang 
up  wonderfully,  many  roots  having  no  less  than  thirty  shoots,  which  by 
September  had  become  fine  canes,  about  twelve  feet  in  height,  three  inches 
in  circumference,  and  with  joints  from  six  to  eight  inches  apart.  These 
were  cut  in  October  and  planted  out,  yet,  although,  we  have  had  a  toler« 
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ably  severe  winter,  the  cold  appeared  to  have  little  or  no  effect  in  checking' 
their  growth,  but  Native  Canbs  planted  at  the  same  time  were  bntirblt 
k€pt  back.**  «  For  their  extreme  hardiness  in  withstanding  heat  or  cold, 
white  ants,  jackals,  etc,  I  can  myself  vouch,  and  consider  it  a  variety  of 
cane  which  deserves  every  attention.**  Mr.  D'Oruz  writes  much  in  the 
same  strain : — 

"  It  is.  he  says,  the  hardiest  of  all  varieties ;  the  white  ant  sddom  or  never  touches 
it;  its  ability  to  stand  all  changes  of  season  is  also  a  ijreat  argument  in  favour  of  lU 
cultivation.  It  yidds  several  rattoon  crops,  and  requires  less  care  and  trouble  than 
any  other  sort  with  which  I  am  acquainted ;  though  if  a  small  degree  of  culture  be 
be^owed,  it  repays  the  owner  by  an  increased  length  and  thickness.  I^  may  here 
mention  that,  in  consequence  of  the  demand  during  1845  for  this  variety,  being  usually 
great,  and  much  more  than  could  be  met.  the  Garden  Committee  increased  the  culti- 
vation to  meet  a  probable  large  demand  during  the  following  season." 

•'  Several  correspondents  of  the  Society  have,  I  observe,  lately  borne  witness  to  the 
capability  of  this  cane  to  stand  drought  and  heat.  As  the  number  of  the  Journal  in 
which  their  experience  is  recorded  may  not  be  available  to  every  reader  of  this  oaper, 
it  may  not  be  amiss  if  I  transcribe  verbaHm  the  remarks  of  these  gentlemen.  Mr.  F. 
Nicol,  writing  from  Chandpore  factory,  Jessore,  states,— when  comparhig  this  variety  to 
certain  others,  which  he  had  also  cultivated  on  a  small  scale  in  1884.—*  the  China  cane 
thrived  the  best,  and  ^ew  to  a  great  height,  quite  ovfertoppingf  all  the  others.  Several 
plants  measured  nine  feet  high  ;  the  white  ants  did  not  touch  it,  though  they  attacked 
the  Otaheite,  Singapore,  Bourbon,  and  Dholee,  and  »t  is  certainly  the  best  description 
for  land  at  all  infested  by  these  destructive  insects.'  Mr.  P.  P.  Garter,  of  Bhojt- 
pore  factory,  near  Buxar,  in  a  communication  dated  June,  1845*  observes — 'Of  the 
five  descriptions  of  sugarcane  I  obtained  from  the  Society  fn  March  last,  the  China 
has  succeeded  so  wonderfully  in  spite  of  white  ants,  heat,  and  every  evil,  from  which 
the  others  (and  even  the  country  cane  of  the  district)  have  suffered  so  severely,  that  I 
am  very  anxious  to  have  some  correct  information  of  'its  qualities.  Should  it  prove  to 
be  a  good  yielding  cane,  producing  sugar  of  |pood  quality,  1  would  cultivate  it  in  pre- 
ference to  Otaheite  and  every  other  description  I  know  of.  1  am  rather  curious  to 
know  what  height  and  thickness  it  attains  at  full  growth,  as  from  its  present  vigorous 
appearance  it  promises  even  to  surpass  the  Otaheite,  while  the  seeos  were  scarcely 
thkrker  than  my  little  finger.'  And  Mr.  8.  H.  Robinson,  writing  shortly  after 
from  Dhoba,  near  Culna,  remarks — '  Of  all  the  varieties  of  cane  I  have  tried,  the 
China  has  proved  by  far  the  hardiest,  in  surmounting  the  attacks  of  white  ants,  heat» 
and  drought,  and  it  has  yielded  roe  a  ^ood  crop  at  the  rate  of  302  bazar  maunds  of 
cleaned  cane  per  betgak  from  the  same  situation  in  which  Otaheite,  and  two  varieties  of 
blue  cane  were  all  Init  destroyed  by  the  white  ants ;  and  in  which  common  country 
cane  yielded  its  usual  average  of  150  maunds  per  beegah.  At  the  mill  the  China 
yielded  ^5  per  cent,  by  weight  of  juice  to  45  per  cent,  trash,  the  juice  being  of  the 
gravity  indicated  by  1 1  per  cent,  of  Baum^'s  saccharometer,  which  is  equal  to  the 
average  of  the  best  cane  juice  I^  have  seen  produced  in  these  parts ;  so  that  there  is 
nothing  in  these  premises  to  discouras^e  the  hope  of  its  produce  in  sugar,  proving 
inferior  to  the  results  it  gives  in  the  field.  Its  aspect  when  growing  also  seems  to  con- 
firm its  adaptability  to  this  climate,  for  though  the  canes  are  only  from  three  quarters 
of  an  inch  to  an  inch  in  diameter,  it  grows  to  the  height  of  ten  and  twelve  feet  with 
very  ordinary  cultivation,  and  I  have  counted  as  many  as  18  and  20  canes  spring  up 
from  one  stofe.  It  has  a  bountiful  supply  of  long  slender  leaves,  which  keep  their  iresn 
i^reen  appearance  far  better  than  the  other  varieties.  I  had  an  October  crop  last  year 
lalf  with  China  and  half  with  country  cane  plants;  the  latter  barely  survivA  through 
anuary,  and  were  all  cut  off  by  the  hot  winds  before  Nfarch  was  over ;  while  the 
^ina  are  now  (June)  fine  looking  plants,  and  1  hope  will  be  ready  to  cut  by  Novem- 
ber next'  (foum,,  Vol,  IV.,  pp.  27-I3I-32)'  (Journ.  Agri,  &  HorH.  Soc,  of  Ind., 
Vol.  VL,pLl.,page6i,) 

^Mr.  Wray  in  his  more  recent  publication  {The  Practical  Sugar  Planter)  adds 
certain  particulars  which  are  of  interest  to  Indian  observers.  One  of  his  correspondents 
(a  practical  planter  in  Bengal)  wrote :  '  As  you  advised,  1  wrote  to  the  Society  for  five 
hundred  canes,  which  arrived  quite  fresh,  I  then  cut  them  up,  allowing  only  one  joint 
to  each  piece,  and  planting  them  in  lines,  four  feet  asunder  each  way,  ddivered  them 
up  to  the  same  chances  as  my  Otaheite  and  native  canes  were  exposed  to.  The  result 
has  been  beyond  my  utmost  hopes ;  and  this,  too,  after  a  season  of  unusual  severity, 
whkh  has  grievously  affected  my  native  cane;  and  as  to  my  Otaheite,  what  with  hot 
winds,  the  white  ants,  the  long  continued  wet  weather,  and  the  dettttable  jackals, 
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1  have  saved  but  a  very  few;  whilst  nothing  seemed  to  injure  or  affect  the  China  Cane, 
Did  yoo  ever  know  the  Otaheite  cane^routs  to  be  devoured  by  caterpillars?  I  forgfot 
to  put  those  depredators  in  the  list  of  enemies  to  the  Otaheite  plant;  although  they 
cer^inW  are  very  formidable  ones,  as  the  partial  destruction  o!  many  of  my  plants 
testified.  They  attacked  the  plant  when  only  a  few  inches  above  the  ground,  from 
wbich  many  never  recovered. 

'I  understand  that  Indigo  plants  are  often  quite  destroyed  in  the  same  way,  so 
perhaps  it  may  not  happen  again  for  some  years.  This  hope  determines  me  in  trving 
the  Otaheate  once  more;  when  if  it  does  not  succeed.  I  shall  keep  entirely  to  the  China 
cane;  which,  by  the  bye,  I  am  now  extending,  as  far  as  my  plants  willallow  me.  1 
am  disgusted  with  the  native  cane,  and  shall  soon  put  them  aside  altogether.'  Mr. 
Wray  then  comments :  '  I  think  these  accounts  of  the  China  cane  are  sufficient  to 
establish  the  fact  of  its  bein^  a  variety  well  suited  to  India :  although  I  need  not  say 
that  it  is  immeasurably  infenor  to  the  Otaheite,  wherever  that  cane  can  be  cultivated 
successfully.'  '  It  is  now  very  common  throughout  Bengal,  althou|^h  the  natives  think 
it  a  native  cane,  from  its  having  been  so  long  amongfst  them.  Thev  have  ^ven  it  a 
native  name,  which  I  quite  forget.  I  met  it  in  several  placesand  recognized  it  at 
once;  yet  I  never  met  but  one  native  who  knew  it  to  be  otherwise  than  a  native  cane. 
Certainly,  its  neglected  cultivation  during  50  odd  years  in  India,  has  caused  it  to 
degenerate  ver^  much;  hence  my  advice  to  all  persons  desirous  of  trying  it  'send  to 
tbe  Society's  Garden,  in  Calcutta  for  it.'  It  is  a  very  small  sized  cane,  being  rarely 
more  than  one  and  a  quarter  inch  in  diameter ;  but  it  is  better  adapted  for  sugar  candy 
making,  than  any  other  cane." 

VI.-SIN6AP0RE  CANES. 

References.— i4rri..^tfr/.  Soc.  Ind,\^Trans,,  IV.,  (Proc.), S^'S^  (arrival  in 
18^  of  canes  of  this  nature) ;  V.,  1$  {Dr.  Montgomeri^s  letter  reporting 
&  Dr.  Wallicks  acknowledgment  ofreceiot),  7/  /  {Proc.\  3o,  66  (red  cane 
said  jltf  be  native  of  Malacca),  go,  104, -  VI.,  96,  103  (Balestier  on  Manu- 
facture of  S-ugar  at  Singapore) ;  (Proc),  16^  20,  44,  S6,  pj,  jo8,  128; 
Journ.  {Old' Series)  IV.,  Proc.,  92  ;  IX.,  Proc.  {1854),  $1  /  Wray,  Practical 
Sugar  Planter,  13. 
Singapore  canes,  says  Mr.  D'Oruz,  were  first  received  by  the  Society 
from  Dr.  W.  Montgomerie. 

**  In  June  1887  Dr.  Montgomerie  sent  the  first  supply,  the  second  in  the  Octo- 
ber following.  In  his  communication  advising  des^tch  of  the  latter.  Dr.  Montgo- 
merie observes  that  he  has  not  been  able  to  obtain  anything  satisfactory  relative  to 
the  origin  of  the  canes  grown  at  Singapore;  they  form  part  of  the  sea-stock  of 
almost  all  native  vesseb,  and  as  we  have  communication  with  all  the  East  by  such 
means,  we  may  have  got  them  either  from  Siam,  Borneo,  Celebes,  Java,  or  any  other 
neighbouring  country.  The  natives  recognize  the  red  or  pnrple  cane,  as  the  Tubu 
MaOacca,  pointing  out  Malacca  as  the  place  of  origin,  but  they  think  the  three  light 
coloured  varities,  vim.,  TubA  Leah,  or  Leah  Tubu,  and  Kapiur  have  been  introduced 
by  the  Buggcse  traders  from  the  eastern  islands,  and  in  such  case  they  may  most 
probably  be  a  variety  of  the  Otaheite  cane,  modified  by  the  Malay,  which  may  have 
been  cultivated  by  the  natives"  {Transactions,  Agri.-Hort.  Soc.  of  India,  Vol.  V., 
p.  66,  Appendix). 

"There  is  a  material  difference  between  this  cane  and  other  sorts.  It  is  more 
transparent,  and  perhaps  handsomer  looking,  than  most  other  kinds  in  the  Society's 
garden,  and  is,  I  am  aware,  held  in  much  esteem  by  several  planters.  It  is  of  a  light- 
yellow  colour,  averaging  in  height  from  eight  to  ten  feet,  and  from  four  and  a  hau  to 
five  inches  in  circumference.  It  has  a  liffht-coloured,  short,  bread  leaf,  with  a  broad 
white  stripe  down  the  middle  of  the  leaf,  wTiichserves  to  dbtinguish  it  from  other  sorts. 


Its  cultivation  is,  however,  precarious.  It  suffers  more  from  the  ravages  of  jackals, 
who  are  extremely  partial  to  it,  than  other  sorts.  It  is  also  ^ily  blown  down  by 
high  winds,  and  when  once  prostated  it  is  difficult  to  raise  it  again,  its  natural  brittle 
ness  causing  it  to  break  into  pieces.  Other  canes  are,  of  course,  more  or  less  subject 
to  the  same  casualty,  but  I  have  seldom  experienced  any  difficulty  in  raising  them  up 
again,  and  securing  the  greater  portion.  It  might  be  worth  the  while  of  parties  de- 
sirous of  growing  this  particular  variety,  to  make  an  experiment  for  counteracting  the 
effect  of  the  wind  by  planting  China  cane  very  thickly  in  borders,  eight  or  ten  feet 
wide,  all  round  the  plots  in  which  the  Singapore  sort  is  to  be  cultivated.  I  have  never 
tester  the  efficacy  ot  this-experiment,  as  there  has  been  no  occasion  for  it,  the  quanti- 
ty cultivated  in  the  Society's  garden  being  on  a  comparatively  small  scale,  and 
.^lerely  for  the  purpose  of  dbtributbn ;  but  I  have  been  induced  to  offer  the  sugges- 
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tion  as  posaUy  sn  easy  and  simple  mode  of  securing  a  really  fine  varieW  of  cane, 
during  the  poriod  of  its  growth,  against  a  stiff  breeze  or  sadden  blast  of  wind.  I 
should  mention  that  the  red  or  purple  sort  alluded  to  in  the  previous  page»  was  also 
increased,  but  being  afterwards  recognised  as  identical  with  the  red  Bombay  variety 
its  culture  was  discounted"  {Journ.  AgH,  &  HorH.  Soe.  VoU  VI.,  pt.  /,  11.,  p.  5^). 

Mr.  Wray  gives  much  grater  detail  regarding  the  canes  of  the  Straits 
Settlements  of  Penang,  Singapore,  and  Malacca.  "  The  principal'',  he  says, 
are  eight  in  number.  Of  these,  first  and  foremost  is '  the  Salangore  cane,  * 
by  the  Malays  of  Province  Wellesley  termed  tibbi  bitimg  berabi  (the 
powdery  baric  cane),  but  by  the  Malays  of  Singapore  and  Malacca,  it  is 
named  tibbdcappor  (the  chalk  cane),  from  its  having  sometimes  a  consi- 
derable quantity  of  a  white  resinous  substance  on  the  stalk.  This  is  the 
finest  description  of  cane  in  the  Straits  Settlements,  and  perhaps  in  the  whole 
world.  In  Province  Welleslev,  it  is  universally  cultivated  on  all  the  estates, 
and  is  only  known  to  those  planters  as  the  Ctiina  cane  i  from  the  simple 
circumstance  of  the  Chinese  cultivators  in  the  province  having  been  in  the 
habit  of  cultivating  it  for  years,  before  any  European  embarked  in  such 
speculations  in  those  parts.  1  have  cut  as  many  as  five  of  the  larger 
canes  from  one  stod ;  each  cane  from  ten  to  fifteen  feet  long,  without 
leaves,  and  seven  and  a  half  inches  in  circumference  (round  the  lower 
joints) :  each  cane  weighed  from  17  to  asft.  That  of  2.^1b  weight,  I  kept 
some  weeks  in  my  house,  and  numbers  of  people  saw  it ;  it  was  thirteen 
and  a  half  feet  long,  and  two  and  a  halt  inches  in  diameter; yet  it 
was  not  by  any  means  so  large  a  cane  as  I  have  seen.  The  place  where 
I  found  it  growing  was  a  newly  cleared  piece  of  jungle  land,  whereon  a 
Malay  had  *  squatted, '  built  a  house,  planted  rice  and  some  three  acres 
of  su^ar-cane  around  it "  **  The  Salaneore  cane  is  remarkable  for  the 
Quantity  of  '  caneHtch '  (so  termed  in  the  west  Indies)  which  is  found  on 
that  portion  of  the  leaf  attached  to  the  cane-stalk.  Sometimes  touching  a 
growing  cane  incautiously,  I  have  had  my  hand  covered  with  it,  and 
thousands  penetrating  deep  into  the  flesh,  caused  great  irritation  and 
inflammation.  The  leaves  are  very  broad  and  deep  serrated  at  the  edges» 
with  a  considerable  droop ;  they  are  some  shades  darker  in  cok>ur  than 
the  Otaheite,  and  have  so  good  a  hold  on  the  stalk  as  very  seldom  to  fall 
off  when  dry,  as  some  canes  do,  but  re<]^utre  to  be  taken  off  by  the  hand. 
They  rattoon  better  than  any  canes  m  the  Straits;  and  I  have  known 
them  to  yield  ioriy  PicuU  (a  picul  is  issJib^  of  granulated  but  undrained 
sugar  per  orlong  (  an  orlong  is  one  acre  anda third)  in  third  rattoons. 
From  what  I  have  seen,  I  am  disposed  to  think  that  in  the  West  Indies* 
Mauritius,  and  India,  they  would  oe  found  to  rattoon  better  than  any  other 
cane."  Mr.  Wray  then  proceeds  to  g^ve  some  ii^ormation  as  to  the 
yield  of  sugar  afforded  by  Salahgore  cane.  He  has  known  6,KOolb  per 
acre  and  was  informed  by  a  French  gentleman  in  the  Province  of  Welles- 
ley  that  he  has  in  some  cases  obtained  as  much  as  7,3oolb  of  sugar  (un- 
drained)  per  acre,  from  which  he  has  secured  5,800ft  of  shipping  sugar 
well  dried  in  the  sun.  Mr.  Wray  next  describes  the  other  forms  ot  Straits 
canes  and  these  need  not  be  more  than  briefly  indicated  :— 

Tibi  Hut  (clay  cane).— This  is  the  form  whkh  Mr.  Wray  ideotifles  as 
the  Otaheite  of  most  writers.    It  has  already  been  sufficiently  indicated. 

Tihbu  Ul4r  (or  egg-cane). — This  is  viewed  as  the  form  peculiar. to 
Tanne,  one  of  the  New  Hebrides.  This  is  a  very  clean  and  elq?ant  cane 
and  is  remarkable  for  the  almost  entire  absence  of  eanentch  The  leaves 
are  smooth  and  the  stems  bulge  between  the  joints  to  such  an  extent  as  to 
have  obtained  for  it  the  name  of  egg-cane.  The  leaves  are  shed  as  they 
ripen  and  the  structure  of  the  stem  is  so  fine  and  brittle  as  to  cause  it  to 
break  readily—the  chief  danger  iii  the  cultivation  of  this  cane.    It  is  very 
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prolific  and  is  quickly  and  easily  cultivated,  as  every  one  of  the  large  eyes 
disDiMed  along  the  stem  shoots  forth  vi^ously.  The  stools  have  general- 
ly from  5  to  15  canes.  The  juice  is  copious,  of  rich  quality,  and  can  be 
converted  into  fine  sugar  of  a  good,  strong,  sparkling  g^rain.  It  cannot, 
however,  be  cultivated  in  situations  exposed  to  wind,  nor  m  damp  rich  soils, 
owing  to  its  tendency  to  snap  off. 

Tibbm  clam  or  Obai  is  the  Black  or  Medicine  cane  of  the  Malays. 
This  is  a  small  but  clean  cane,  of  a  rich  purple  colour,  which  colour  it  im- 
parts to  the  hands  of  those  who  handle  it  or  the  lips  of  those  who  eat  it 
One  remarkable  character,  Mr.  Wray  adds,  is  the  rich  delicate  pink 
gradually  darkening  with  age  to  a  fine  purple  and  dark  green. 

The  recognition  by  Mr.    D'Oruz  of  the  red  or  purple  sort  of  Singa- 
pore cane  as  identical  with  the  red  Bombay  variety  is  very  interesting  in 
the  light  of  the  other  suggestions  and  opinions  (reviewed  in  the  foregoing  L^'^*  i'j  7^ 
paragraphs)  which  point  to  the  Bourbon  and   straw-coloured  Otaheite  ityi 

canes  being  identical,  and  to  their  having  originally  been  derived  from 
Malabar.  Dr  Gibson,  in  an  article  on  the  Agriculture  of  the  Deccan 
(1843).  deals  fully  with  cane  cultivation  and  tells  us  that  Mauritius  cane 
had  then  shown  distinct  signs  of  retrogression  But  he  makes  no  men- 
tion of  "  spontaneous  canes  "  nor  of  any  feature  of  special  excellence  in  the 
local  stock  such  as  might  have  suggested  its  conveyance  from  Malabar  to 
the  West  Indies.  Mr.  Wray  came  to  recognize  Bourbon  cane  as  the  same 
thing  as  Singapore,  so  that  the  conclusion  (and  a  not  unnatural  one)  is  un- 
avoidable that  there  appears  to  have  been  three  or  four  sources  of  the  canes 
from  which  the  early  European  cultivators  obtained  their  stocks,  namely, 
India  (possibly  Malabar),  Batavia,  Madagascar,  and  the  Straits.  By 
high  class  cultivation  in  new  countries  one  or  other  of  these  stocks  appear 
to  have  given  origin  to  all  the  superior  canes,  of  which  so  much  has  been 
written.  As  in  the  case  with  the  attempt  to  bring  back  to  India  the 
greatly  improved  Carolina  rice,  so  the  triumphs  of  the  West  Indian  sugar 
plantations  have,  by  no  means,  proved  suitable  to  India  or  the  other 
countries  from  which,  there  is  every  reason  to  believe,  the  stock  was  origi- 
nally obtained.  Whether  all  the  canes  of  Southern  Asia  and  the  Ar- 
chipelago had  been  derived  from  India  in  the  first  intance  (long  anterior 
to  the  attempt  on  the  part  of  Europeans  to  cultivate  cane  and  manufacture 
sug^)  is  a  point  on  wnich  we  shall  very  probably  never  be  able  to  arrive 
at  any  very  definite  opinion.  That  India  possesses  a  sufficiently  com- 
prehensive series  of  what  are  popularly  designated  indigenous  forms  to 
have  given  origin  to  the  canes  of  the  Straits,  Batavia,  China,  Japan, 
Miada^fascar,  etc ,  is  a  fact^  that  scarcely  requires  to  be  stated.  The 
diversity  reco^niscxi  by  the  pioneers  in  European  sugar  planting  between 
Straits,  Batavian,  Madagascar,  etc.,  canes  was  by  no  means  so  great  as 
can  be  now  shown  to  exist  in  the  modem  races  of  cultivated  canes. 
The  conclusion  arrived  at  may,  therefore,  be  briefly  stated  that  nothing  has 
been  discovered  in  philology,  botany,  or  history  that  seriously  upsets  the 
hypothesis,  that  all  the  forms  of  cane  emanated  form  a  common 


which  was  very  probably  originaJly  a  native  of  India. 
B. 


species 


-The  so-callbd  iKDioENot^  Canes. 

VIL-INDIAN  CANBS. 

Referoscea.— 7r«9U.  Agru-Norti.  Soe,  fnd.,  li  {Ed,  t836,  CommunicaHon 
dated  Hi24)t  {Black  catfe  grown  in  Burdwansaid  to  yield  a  stong  grained 
jMgar),  102  ;  {in  Gag Ipfr  District  there  are  said  to  have  been  three  kinds, 
the  beht  Khura,  the  second  B4rll  and  the  third  an  irtferior  form  not  spe^ 
cialiMed;  the  tst  vas  used  fir  making  refined  sugar  and  the  ind  and  3rd 
gir),  ¥21  f  IL,  {very  superior  qualities  grown  in  Assam,  but  no  sugar,  or 
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spirits  manufactured  there  in  1S3S),   164-165 ;  Report  of  experiments 
conducted  by  the  Society  on  the  cultivations  of  canes  at  Akra  {p.  392  of 
Ed,   i838)  shows  red  Bombay,  white  Bombay,  and  red  country  kinds  as 
experimented  with ;  IlL,  (in  Bengal  and  Assam,  three  forms,  Puri, 
Kajili,  KulUa),  62  s  {Proceedings)  Bombay  cane  said  to  be  three  times 
the  siee  of  Bengal  indigenous,  34  ;  IV.,  {three  forms  grow  in  Nepal),  104  ; 
F/.,  {varieties  grown  in  Mirmapur,  vit.,  Mhungo  and  Huowah,  the  latter 
yields  dark  coloured  juice):  6-7 ;  {Major  Sleeman  mentions  the  indi- 
genous canes  of  the  Central  Provinces,  vix.,  a  purple  cane — ^'uchrunga^^ 
and  three  good  straw-coloured    canes—Kisiar),  01^2  /  iProc)  25  (a 
specimen  ofPuri  cane  tSfeet  long);    Hamilton  {Buchanan)  Statistical 
Survey  of  Dinajpur,  Rungpur,  Purniya^  Bhagalbur,   Behar,  Patna, 
Shahabad,    ana    Gorakpur;    Buchanan  Hamiltofvs  journey  through 
Mysore,  etcf  The  Honb,  the  Bast  India  Company  puSlished  in  1822  a 
series  of  papers  and  official  correspondence  entitled  **  East  India  Sugar ;^* 
the  following  references  to  that  work  mny  be  given  as  denoting  the  sugar 
canes  founa  in  Bengal  prior  to  the  effort  to  introduce  foreign  canes  :— 
The  Resident  of  Benares  reported  in  1792  that  there  were  jive  canes 
grown,  viz.,  Punsari,  Reonda,'Mungti,  Nivar,  Kiwahi — the  two  first  were 
in  greatest  repute,  the  Reonda  being  a  purble  cane  ;  In  Radnagore  there 
were  two  forms — a  white  and  a  purple  ;  In  Rungpore  the  best  cane  was 
said  to  have  been  recognised  as  Kadgeli  ukhor  or  black-cane  ;  In  Santi" 
pore  there  were  two  canes  in  1792— the  PM  and  the  Kadjuli, 
In  the  numerous  district  accounts  quoted  in  another  chapter  of  this 
article  below,    frequent  mention    will  be  found  of  the   forms    of  cane 
grown  at  the  present  day.    So  diversified  are  these,  however,  that  the 
writer  has  found  it  impossible  to  attempt  a  classification,  or  to  give  a  re- 
view even  of  the  statements   made.    The  following  passages,  arranged 
under  provincial  sections,  may,  however,  be  accepted  as  conveying  some  of 
the  chief  ideas  that  prevail  or  have  prevailed  r^arding  the  so-call&l  indi- 
genous canes ;  but  it  will  be  observed,  in  the  remarks  offered  in  this  section, 
the  effort  has  been  made  to  mainly  exhibit  the  canes  which  were  cultivated 
at  about  the  time  of  (if  not  prior  to)  the  rac^e  for  imported  qualities.     It  is 
believed  that  the  effect  of  the  importation  of  foreign  canes  has  been  largely 
tb  destroy  all  trace  of  the  canes  which  had  been  adapted  to  the  climates 
and  soils,  in  which  they  had  been  evolved  after  countless  ages  of  culti* 
vation  :— 

(a)  BENGAL.— The  Honourable  the  East  India  Company,  seeing  the  ne- 
cessity that  exbted  to  obtain  definite  information  regarding  the  canes  of 
India,  and  their  suitability  for  the  purposes  for  which  they  were  grown, 
called  for  special  investigations  from  its  local  agent.  The  various  reports 
prpcured  were  renewed  by  the  Board  of  Directors  in  1792,  and  the  follow* 
ing  pncies  issued,  accompanied  with  coloured  illustrations  j — 

Kadjuli. — **  A  purple-coloured  cane,  yields  a  sweeter,  richer  juice  than 
the  yellow  or  light-coloured,  but  in  less  quantities,  and  is  harder  to  press. 
It  grows  in  dry  lands ;  scarcely  any  other  sort  in  Beerbhoom,  much  grown 
in  Radnagore;  some  about  Santipore,  mixed  with  light-coloured  cane. 
Grows  also  near  Calcutta,  in  some  fields  separate,  in  others  mixed  with 
pM,  or  light-coloured  cane.  When  eaten  raw,  is  more  dry  and  pithy  in 
the  mouth,  but  esteemed  better  for  sugar  than  the  purl,  and  appears  to  be 
the  superior  sort  of  cane.  Persons  who  have  been  West  Indian  planters 
do  not  know  it  as  a  West  Indian  cane." 

Puri.^**  A  light-coloured  cane,  yellow,  inclining  to  white ;  peeper  yellow 
when  ripe  and  on  rich  ground.  West  India  planters  say  the  same  sort  as 
grows  in  the  West  India  islands.  Softer,  more  juicy  than  the  kadjult,  but 
juice  less  rich,  and  produces  sugar  less  strone.  Requires  seven  maunds  of 
pAri  juice  to  make  as  m\xc\i gur  or  inspissated  juice  as  is  produced  from  six 
of  the  kadjUli.  Much  of  this  kind  is  brought  to  Calcutta  market,  and 
eaten  raw." 
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iir«W«raA.— "  This  cane  grows  in  swampy  lands,  is  light-coloured,  and 
grows  to  a  great  height.  Its  juice  is  more  watery,  and  yields  a  weaker 
sugar  than  the  kadjdU.  However,  as  much  of  Bengal  consists  of  low 
ground,  and  as  the  upland  canes  are  liable  to  suffer  from  drought,  as  was 
the  case  last  year,  and  in  some  d^ree  with  the  present  crop  in  May 
last,  it  may  be  advisable  to  encourage  the  cultivation  of  it,  should  the 
sugar  it  produces  be  approved,  though  in  a  less  d^^ree  than  other  sugars, 
in  order  to  guard  against  the  effects  of  dry  seasons.  Experiments  alone  can 
determine  how  far  the  idea  of  encouraging  this  sort  may  answer.'* 

**Punsari,  reonda,  munfo  (P  mango%  nevtar,  ^iwa^.— Different  sorts 
produced  in  Benares  distnct,  but  not  known  to  the  Board  under  these 
names.'*  "  Punsari  and  reonda  appear  to  be  the  most  productive  and  the 
most  esteemed." 

Shortly  after  the  appearance  of  the  above,  Roxburgh  studied  the 
canes  of  Lower  Bengal,  and  in  his  Flora  Indica  he  proposes  a  classi- 
fication which  may  be  said  to  be  identical  with  the  above,  namely,  into 
the  common  yellow  cane  ^«W;  second ^  the  purple  cane  kajult  (said  to  yield 
a  juice  ith  richer  than  that  of  the  pM^  though  the  sugar  made  of  it  has  an 
objectionable  colour);  and  third,  a  very  large  light-coloured  cane  called 
kalUa,  which,  Roxburgh  says,  g^ws  in  low  swampy  lands. 

In  the  Transactions  and  Journals  of  the  Agri-Horticultural  Society 
(especially  the  earlier  volumes)  frequent  mention  is  made  of  the  indigenous 
canes.  These  have,  perhaps,  been  sufficiently  indicated  by  the  abstract 
given  under  the  paragraph  of  references.  One  writer  lays  special  stress 
on  the  fact  that  the  ordinary  cane  of  the  vicinity  of  Calcutta,  when  planted 
on  newlv  cultured  lands  in  the  Sunderbans  had  vastly  improved  until  it  re- 
sembled the  much  prized  Otaheite.  It  was  further  noted  that  the  rattoons 
yielded  a  second  and  very  considerably  superior  crop  of  canes  to  the  first. 
Many  of  the  early  writers  urge  the  suitability  of  large  tracts  of  the  delta  of 
the  uanges  for  sugar  cultivation,  especially  from  Dacca  to  Chittagong. 
The  great  sugar-producing  area  of  Bengal  (during  the  time  of  the  East 
India  Company)  may  be  said  to  have  extended  from  Calcutta  through 
Eastern  and  Northern  Bengal  to  Behar  and  Benares.  Dr.  Buchanan- 
Hamilton  was  directed  to  conduct  a  statistical  survey  of  that  region, 
and  his  report  may  be  said  to  afford  a  mine  of  knowledge  on  all  aspects  of 
the  then  pressing  sugar  question. 

He  tells  us  that  (from  1809  ^^  ^^H)  there  were  two  kinds  of  sugar-cane 
grown  in  Dinajpur,  vig.,  kha^a  and  kajoU,  or  kajali.  The  former  was 
a  Y^lk>w  cane,  hard,  and  not  thicker  than  the  finger,  nnd  was  only  grown  by 
indolent  farmers  in  the  northern  parts  of  the  district.  The  latter  had  a 
tolerably  thick  stem,  deeply  stained  with  purple :  it  often  grew  I3  to  15  feet 
in  height.  In  Runopur  both  the  canes  already  mentioned  were  also 
found,  but  the  kha^ra  was  the  most  prevalent.  This  was  probably  due  to 
its  being  too  hard  Tot  both  the  white-ant  and  the  jackal,  and,  to  the  fact  of 
its  being  sufficiently  stout  to  resist  the  winds  without  necessitating  either 
protection,  or  of  requiring  its  leaves  to  be  tied  up.  In  Pcjrniya,  he  says, 
sugar-cane  was  most  wretched  and  was  confines  to  the  banks  of  the  Kan- 
kayi.  The  canes  cultivated  were,  ist,  a  most  inferior  kind  known  as 
nargou  (from  its  resemblance  to  a  common  reed) ;  this  gave  almost  no 
juice;  2nd,  the  major  portion,  the  khagri  cane;  3rd,  a  largje  kind  called 
bangsai  the  comparison  to  the  bamboo,  Hamilton  remarked,  holds  good 
only  becaiise  of  its  being  contrasted  with  the  nargou  ;  4th,  a  little  kajali. 
The  bangsa  differs  from  the  kajali  of  Dinajpur  in  its  stem  beinfi^  entirely 
yellow.  In  Bhagalpur  cane  was  mainly  cultivated,  Buchanan-Hamilton 
observed,  near  the  hill  streams,  where  it  is  copiously  watered  and  in  Raj. 
mahal  where  it  attains   considerable  perfection.     In  the  interbr  of  the 
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district  cane  was;s€en  to  be  fairly  extensively  grown  but  of  inferior  kinds. 
Bhagalpur  thus  afforded  a  greater  variety  in  the  forms  of  cane  met  with 
than  was  the  case  with  any  of  the  other  districts  of  the  survey.  The  karKf 
Dr.  Hamilton  says,  was  by  far  the  best  and  was  confined  to  the  Rajmahal 
division.  The  mattfo  cane  he  re^^arded  as  of  equally  good  quality  if  it 
was  not  the  same  thmg.  It  was  chiefly  used  for  eatinfic  without  prepara- 
tion. The  paungdi  and  raungda  were,  he  further  tells  us,  tolerably  large 
yellow  canes,  and  one  of  them,  at  least,  appeared  to  be  the  same  with 
the  bangsa  of  Purniya.  The  kirnya  was  a  small  poor  cane.  The  Collect- 
or of  bhagalpur  wrote  in  1792  that  the  chief  discouragement  against 
sugar  culture  in  that  district  was  **  sl  salt  of  the  nature  of  epsom  salts,  with 
which  many  of  the  wells  are,  and,  of  course,  much  of  the  land  is,  in  the 
district  south  of  the  Ganges,  impregnated ;  and  to  which  with  great  prob- 
ability, is  imputed  the  bitter  taste  that  renders  Bhagalpur  sugar  so  much 
inferior  to  that  made  in  other  districts.  This  bad  quality  b  not  found  in 
the  sugar  made  in  Rajmahal,  but  there,  as  in  Bhagalpur,  the  cane  is  of  in- 
ferior size." 

In  Bbhar  (Patna)  Dr.  Buchanan-Hamilton  observed  six  kinds  of 
cane  being  cultivated.  These  were  keiar^  baruka,  mango,  shakarchina, 
raungda,  and  paunda.  The  three  latter,  he  remarked,  were  thick  and 
their  juice  very  sweet,  on  which  account  they  were  eaten  but  not  used  for 
expression.  The  ketar  was  a  form  with  stems  not  thicker  than  the  finger, 
and  was  the  most  common  of  all.  being,  probably,  the  same  as  the  keruya  of 
Bhagalpur.  All  the  three  kinds  in  common  use  for  the  mill,  he  adds  had 
yellow  stems.  In  Shahabad,  Dr.  Hamilton  remarks,  there  were  during 
the  time  of  his  survey,  seven  kinds  of  cane  grown,  vie,,  reongra.  or  riodn^ 
saroti,  mango^  barukka,  bhoronga,  kaiva,  and  bhurli.  They  were  small 
canes  not  thicker  than  the  finger  and  had  all  yellow  stems.  The  mango 
was  reckoned  the  best  These  various  kinds,  though  he  could  not  make 
out  their  distinctive  characteristics,  were  adapted  for  different  soils.  The 
hi^h  land  near  the  villages  was  alleged  tb  produce  a  large  cane  filled  with 
juice  that  gave  little  saccharine  matter,  it  was,  therefore,  used  as  an  edible 
cane.  In  Gorakhpur,  Dr.  Hamilton  found  four  kinds  cultivated,  vie,, 
reongra,  mango,  saroiiyo  and  baruka,  all  these,  he  says,  were  suitable  lor 
yielding  extract 

The  more  recent  publications,  such  as  the  district  manuals,  while 
largely  compiling  from  the  old  authors  (more  particularly  Dr.  Buchanan- 
Hamilton)  have  occasionally  furnished  new  and  interesting  facts.  A  selec- 
tion of  a  few  of  the  more  instructive  passages  will  be  found  bek>w  in 
the  provincial  chapter  on  cultivatk>n,  but  the  following  may  be  here  given, 
since  they  specially  refer  to  the  varieties  grown  in  remote  parts  of  the 
province!— 

Champaran.— The  plant  seems  to  have  been  introduced  about  the  year  1805  from 
Azimearh  and  Gorakhpar.  The  kinds  of  cane  which  are  most  valued  are  mango, 
pinsihi,  IMgainra,  sarawati,  a^nd  pa  inward,  oi  which  the  two  first  are  principally 
flrrown  in  Parganas  Manpur  and  Batsara.  From  mango  is  produced  a  very  gooa  rob 
lor  fine  sugar,  while  pdnsihi  is  generally  grown  for  chaki  or  gur. 

In  Dacca  "  there  is  a  number  of  different  varieties  of  canes  grown  here,  some  of 
which  are  yecy  fine  and  well  suited  to  the  soil  on  which  they  are  cultivated.  First — 
the  khagri  is  a  thin,  hard  cane  that  will  gprow  on  any  land.  It  is  generally  grown  on 
land  that  will  grow  no  other  cane,  namely,  the  low  alluvial  land  on  which  stands  four 
to  six  feet  of  water  during  the  rains.  The  juice  is  rich  in  sugar  and  capable  of  produ- 
cing first-class  gur^  but  the  outturn  is  very  poor  compared  with  other  varieties. 
Second — the  dhalsundar  is  a  white  cane  with  a  reddish  tinge,  thicker  than  the  khagri, 
but  cannot  stand  stagnant  water  nearly  so  well  as  the  latter.  This  is  the  variety  that 
was  formerly  most  extensively  grown,  but  it  has  been  of  late  largely  superseded  by 
better  varieties.  7*ir(i— the  merkuli  b  generally  grown  on  the  banks  of  the  Meghna 
and  the  Brahmaputra.    It  seems  to  be  the  same  as  dhalsundar,  but  altered  a  little 
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from  haYing  been  grown  lon^  on  much  drier  soil.  Fourth — the  kali  or  kaj'ii  is  a  hard 
red  cane,  having  few  qaalities  to  recontaiend  itself.  Fifth — ^the  red  Bombav  is  the 
same  as  the  Bombay  ot  West  Ben^I  and  the  red  Paanda  of  Saharanpur.  This  was 
the  variety  of  cane  tnat  Oaptain  oleeman  brought  from  the  Mauritius.  It  is  a  very 
superior  cane»  suited  tn  high  land,  but  extremely  delicate.  It  was  for  a  time  largely 
grown  near  Dacca,  but  it  does  not  seem  to  tiller  well  on  the  red  clay,  and  has  almost 
gone  ont  of  cultivation.  Sixth — the  sharang,  known  in  the  north-eaustern  part  of  the 
district  as  the  sharang^,  of  Dhalbazar,  is  a  white  cane  somewhat  inferior  to  the  sham- 
shara  or  the  Otaheite  cane  of  West  Bengal.  Sev^nih^The  white  Bombay  is  perhaps 
the  same  as  the  white  Paunda  of  Saharanpur.  It  is  a  thick  cane,  juicy,  and  rich  in 
angar,  somewhat  harder  than  the  shamshara,  but  grows  to  a  much  kmger  size  than 
the  latter.  It  is  a  hardy  cane  that  will  stand  wet  soil  much  better  Uian  the  red 
Bombay.  Taking  everything  into  consideration,  this  is,  I  believe,  the  best  cane  for 
Lower  Bengal." 

In  LOHARDAOA  it  is  stated ''There  are  three  varieties  in  cultivation,  eis.,  (i)  the 
binsd,  (a)  the  punru  and  (3)  the  kdjali.  The  bdnsd  is  a  thin  white  cane,  less  juicy 
than  the  ^mmW,  and  hard  to  press.  Thepunri  is  a  little  thicker,  but  shorter,  con- 
taining a  larger  proportion  of  )uice  and  softer  in  texture.  The  third  variety  is  so  called 
from  the  purple  colour  of  the  cane ;  it  is  never  grown  by  itsdf,  but  crops  up  here  and 
there  among  the  6rst  two  varieties.  The  bdnsd  yields  a  jjfur  oi  a  nicer  colour  than  the 
>Mftr<^  bat  having  a  IkuI  smell.  In  Timir,  the  funri  is  grown  in  preference  to  the 
ddnsm,  which  is,  however,  more  largely  cultivcUed  in  other  parts  of  the  Five  Parganis." 
In  PalXmau  **  Five  distinct  varieties  of  sugarcane  are  m  cultivation.    These  are— > 

(1)  Ketdr,  a  thin  but  very  tall  variety  grown  in  the  central  tuppehs  of  Palimau  * 
it  corresponds  to  the  bdnsd  cane  of  the  Five  Parganis. 

(2)  ifanigOf  a  thin  and  very  short  cane  4or  5  feet  high,  commonly  grown  in  Deo. 
gin  in  the  imtn-east  of  the  sub- division.  This  variety  is  extensively  grown  all  over 
south  Bdiar  and  is  valued  for  the  large  proportion  of  sugar  to  juice  which  it  yields. 

(3)  Ntwdr,  resembling  the  maff^^,  but  a  little  thicker ;  nrmdr  cane  yields  a  large 
quantity  of  sogar  area  for  area  than  maniga,  but  the  gur  has  a  saltish  taste  and  is  less 
%a1uc^. 

U)  Basin,  ^eldinff  a  very  bright  coloured  gur,  but  an  inferior  yield. 

(5)  Bhunlt,  allied  to  the  newdr,  but  with  shorter  joints,  yidding  a  bright  coloured 
gur. 

The  first  two  varieties  are  commonljr  grown  in  Palimau ;  the  other  three  are  but 
little  known.  The  ketdr  is  an  early  variety,  being  reaped  in  Pous  and  earlv  Migh  i 
the  other  varieties  are  late,  and  their  harvest  does  not  take  place  before  Filgun  and 
b  continued  to  the  first  fortnight  of  Chejrt." 

(b)  ASSAH.— Numerous  writers  (half  a  century  ago)  allude  incidentally 
to  the  superior  quality  of  canes  found  in  Assam.  In  fact«the  large  red 
canes  of  Assam  and  Bombay  and  the  lar^j^e  canes  of  the  lower  Eastern 
Himilaya,  such  as  those  of  Nepal,  were  by  many  persons  held  to  be 
identical  with  the  superior  canes  of  the  Straits.  Thus,  Mr.  Wray  wrote,  ^  I 
have  seen  only  three  varieties  of  large  canes  on  the  continent  of  India, 
which  are  supposed  to  be  peculiar  to  the  country ;  one  is  the  large  red 
cane  of  Assam,  specimens  of  which  were  kindly  sent  me  by  Dr.  KeHb 
Scotty  the  Honourable  East  India  Company's  Civil  Surgeon,  at  Gow- 
hatty  in  Assam.  This  gentleman  had  established  a  sugar  estate  at  Gow- 
hatty  and  made  sugar ;  so  that  he  had  experience  of  the  right  sort,  which 
lends  to  his  opinion  considerable  wdeht.''  Dr.  Scott  wrote  of  thes^  canes 
that  they  •*  were  juicy  and  sweet ;  the  sugar  produced  from  them  is  of 
an  exceedingly  fine  grain  and  good  colour,  the^  are,  moreover,  strong  in 
growth,  and  much  less  am  to  faU  over  than  the  Otiheite  to  which  they  are 
fully  equal  in  size,  as  well  as  in  quantity  and  quality  of  juice.  I  a  also 
prepanng  for  vou  some  'Jlowers'  of  this  cane,  in  different  stag^i  which 
1  Mnll  despatch  when  quite  dried.  I  have  now  (January)  canes  in  flower, 
which  were  planted  last  May !!''  It  will  be  seen  from  Major  Jenkins' 
report  on  Dr.  Scott's  flowering  canes  (Chapter  on  Improvement  by  Seminal 
Selection)  that  a  mistake  was  apparently  made  either  by  Jenkins  or  Scott. 
The  former  gentleman  speaks  of  the  Gowhatty  canes  which  were  seen 
flowering  and  seeding  as  naving  been  the  Otaheite  form,  the  latter  of  theit 
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having  been  a  large  Assam  cane  which  was  quite  as  good  as  the  otaheite. 
It  seems  probable  that  Dr.  Scott's  version  of  the  story  is  the  correct  one, 
the  more  so  since  he  appears  to  have  been  in  correspondence  subsequently 
with  Mr.  Wrayon  the  subject,  and  that  author  accepted  the  Gowhatty 
cane  as  a  superior  quality  peculiar  to  Assam.  There  are  two  features  of 
this  cane  which  on  passing,  it  may  be  desirable  to  note,  ist,  the  fact  that 
there  was  in  1844.  a  sugar  plantation  and  factory  in  Gowhatty  under 
European  supervision;  and,2ndly,  that,  as  in  all  the  other  Indian  allusions 
to  the  seeding  of  the  cane,  the  subject  appears  to  have  been  allowed  to  be 
forgotten. 

Mr.  Wray  concludes  his  notice  of  the  Assam  red  cane  by  alluding 
to  a  similar  kind  found  in  Bengal.  ''  In  Lower  Bengal  (he  says)  near 
Csdcutta  and  in  the  Straits  of  Malacca,  a  larsre  red  cane  abounds,  which 
bears  so  exact  a  resemblance  to  Dr.  Scott's  Assam  cane,  that  I  conceive 
it  to  be  the  same  identical  variety,  somewhat  improved  in  the  rich  and 
fertile  soil  of  Assam."  "  The  red  cane  of  Bengal  is  a  large  and  fine  cane, 
much  used  about  Calcutta  for  sugar  manufacture;  and  I  have  had 
brought  to  me  by  Natives,  sugar  msule  from  it  by  themselves  (in  their  own 
rough  and  primitive  way),  which  exhibits  a  grain  of  immense  size, 
strength,  and  brilliancy.  They,  however,  say  that  it  is  not  a  good  cane 
for  sugar  making,  as  the  juice  is  very  dirty,  and  the  sugar  always  dark 
coloured.  These  assertions,  however,  have  no  weight  with  me ;  for  I  can 
easily  detect  the  cause,  and  know  that  it  can  be  avoided." 

To  bring  the  history  of  the  Assam  canes  down  to  more  recent  times,  it 
is,  perhaps,  only  necessary  to  quote  a  few  passages  from  a  very  able  note 
on  the  subject  written  in  1883  by  the  late  Mr.  E.  Stack,  then  Director  of 
Agriculture  in  Assam.  It  may  be  here  pointed  out,  however,  that  Mr.  Stack 
speaks  of  the  superior  qualities  of  Bombay  or  Bengal  canes.  This  would 
seem  to  indicate  that  the  system  of  exchanging  stock  seems  to  have  ex- 
tended even  to  Assam,  and  the  mystery  of  the  true  nature  of  the  so^alled 
Bombav  cane  remains  as  great  as  ever.  Many  writers  are  suspicious  that 
it  may  be  the  acclimatised  stock  of  some  of  the  foreign  canes ;  but,  as 
opposed  to  that  view,  Scott  and  Wray  may  be  pointed  to  as  having  accept- 
ed these  lat^e  canes  as  indigenous  (or  rather  local)  forms.  There  seems 
no  doubt  of  the  fact  that  India  possesses  so  extensive  a  series  of  canes 
that  a  process  of  selection  and  distribution  of  the  superior  qualities  would 
(as  urged  in  another  chapter)  greatly  improve  the  stock  of  the  country  as 
a  whole. 

Mr.  Stack  refers  his  remarks  on  the  canes  of  Assam  into  those  of 
the  two  great  divisions  of  the  province,  via.,  the  Brahmaputra  and  the 
Sunna  valleys  :  — 

Thb  Brahmaputra  Valley  (Assam  Proper.) 

"The  Yarieties  of  suearcane  in  the  valley  of  the  Brahmaputra  are  not  numerous, 
and  may  be  ranked  as  follows  in  the  order  of  their  importance  :— 
I.  Bagi  (white)  or  mugi  and  mag  (amber-coloured). 

3.  Rangt  (red),  kali  (black),  or  teliya  (».#.,  the  colour  of  newly-expressed  mus- 
tard-oil). 

3.  Bengal  or  Bombay  cane. 

4.  Malahd  and  magard  or  megald, 

"  Sfugi  2ind.teliya,^Thetwo  first  kinds'are  regarded  by  the  Natives  as  indigenous. 
They  are  commonly  gprown  together,  either  intermixed  at  random,  or  with  the  red 
cane  disposed  round  the  edges  of  the  field  as  a  protection  to  the  more  valuable  yellow 
cane  against  the  depredations  of  men  and  animals.  A  wedl-cultivated  field  of  mugi 
stands  about  seven  feet  in  height,  and  the  canes  measure  a  little  more  than  an  inch 
in  diameter  at  the  thickest  part ;  the  colour  is  an  amber  yellow,  and  the  texture  soft 
and  juicy.^  The  teliya,  on  the  other  hand,  is  hard  and  thin,  of  a  deep  red  colour, 
often  passing  into  a  dark  shade  of  purple*  whence  its  name  kali,  or  black  j  and  the 
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average  dimenwons  of  the  stalk  do  not  exceed  five  or  six  feet  in  len^h  by  three^uar- 
ters  0?  an  inch  in  diameter.  These  two  varieties  of  cane  are  more  largely  grown  than 
an^  other,  the  mag  being  recommended  by  its  superior  qualities  as  a  sugar-producer, 
while  the  hardiness  and  unattractiyeness  of  the  teliya  render  it  well  a&pted  for  the 
careless  style  of  cultivation  which  is  affected  by  the  Assamese  ryot. 

*'  Bengal  or  Bombay  cane, — ^The  cane  called  Bangdla  appears  to  have  been 
broogfat  from  Bengal,  either  at  the  time  of  Oaptain  Welsh's  expedition  in  1793-94  (as 
is  the  tradition  in  Nowgong),  or  by  European  sugap>growers  in  Kimriip  some  thirty 
years  ago.  In  the  Mangaldai  sub-division,  where  it  is  said  to  be  of  very  recent  intro- 
duction, and  abo  in  North  Lakhimpur,  this  cane  is  called  bv  the  alternative  name  of 
Bambo  or  Bam,  implying  a  doubtful  connection  with  Bombay.  This  foreign  varietv 
of  cane jgreatly  excels  the  Assamese  in  size  and  juiciness ;  but  as  a  sugar-producer  it 
l^enerally  ranks  below  the  indigenous  mugi.  Like  the  country  cane,  it  is  divided 
into  yellow  ipura]  and  red  {ieli)  i  the  former,  which  is  much  the  commoner,  is  a 
large  soft  cane,  with  stalks  averaging  eight  feet  in  hdght  and  an  inch  and  a  half  in 
thickness,  while  the  latter  is  said  in  the  Man^ldai  sub-division  to  be  even  largrer  and 
more  Juicy.  The  Ben^l  cane  is  grown  chiefly  in  the  southern  part  of  Kimriip,  in 
the  Man^dai  sub-division,  in  Sib&gar,  and,  it  is  said,  in  North  lakhimpur.  Else- 
where it  is  cultivated  as  a  garden  plant,  in  tiny  patches  of  basti  land  close  by  the 
ryot's  dwdling,  and  is  eaten  in  the  raw  state  after  being  slightly  heated  to  increase 
its  sweetness^  or  the  juice  is  used  as  a  syrup  in  compounding  medicinal  pills. 
Thoug^h  yieldin|r  much  more  juice  than  the  country  cane,  the  Bengal  kind  is  apt  to 
break  into  smaU  pieces  in  crushing,  and  thus  ^ves  more  trash  to  the  mill.  A  oege- 
nerate  variety  b  known  by  the  name  of  Atamtya  puri  in  Kimrup,  and  Ketehi  puri 
in  Upper  Assam. 

**  Other  varieties. — ^The  mahld,  or  malakd  cane  of  Kimrup  and  Darrang,  so 
called  from  its  resemblance  to  a  kind  of  reed  of  the  same  name,  and  the  magard  or 
megali  of  Upper  Assam,  are  a  hard  and  thin  variety  of  the  country  mugi,  and, 
where  grown  at  all,  theyare  planted  round  the  edges  of  the  fidd,  or  intermixed  with 
the  mugi  by  chance.  Thb  cane,  like  the  telyai,  is  so  hard  and  dry  that  it  may 
salelv  he  left  to  protect  itself  against  man  and  iMsast. 

**  Two  local  varieties  of  cane  appear  to  be  peculiar  to  the  Mangaldai  sub-division, 
namely,  the  bhdbeli,  resembling  mugi,  but  with  shorter  intervals  between  the  joints, 
and  the  kdmrdngi,  a  cross  between  mugi  and  teliya.  The  former  is  used  for  medi- 
cinal purposes  only  (chiefly  in  disorders  of  the  kidneys),  and  the  latter  is  not  inten- 
tionally grown  at  all. 

The  Surma  Vallby  (Sylhkt  and  Cachar). 

"  Sugar-cane  is  cultivated  in  the  Surmi  Valley  in  much  the  same  fashion  as  in  the 
valley  of  the  Brahmaputra,  but  the  local  names  of  the  common  kinds  of  cane  are 
different.  In  Sylhet,  oesides  the  so-called  Bombay  cane,  we  6nd  the  dhdli,  or  white, 
and  the  suran^^  or  red,  cane;  in  Cachar  the  Bombtry^  cane  is  highly  esteemed  as  the 
largest  and  joiciest  and  the  best  sugar-producer,  and  is  sometimes  grown  as  a  garden 
product  and  eaten  in  the  raw  state,  while  the  Idngli  cane  appears  to  correspond  to 
the  mugi,  and  the  skamsheri  or  kdmrdngi  to  the  teli  of  the  Assam  Vallev.  Both 
districts  possess  also  a  small  hard  species,  called  khd^ari,  or  reed  cane,  which  may  be 
compared  to  the  malakd  of  the  Assam  valley,  and  m  Cachar  this  and  the  other  in- 
ferior sorts  are  said  to  be  most  in  favour,  as  requiring  less  care,  and  beinpf  less  liable 
to  disease  or  the  attacks  of  grubs  and  wild  animals.  The  site  chosen  is  high  land,  in 
the  vicinitv  of  a  village  if  possible  (chdra),  or,  failing  room  there,  on  the  bank  of  a 
river.  Oil-cake  (parkai)  is  used  as  manure  a  couple  of  months  after  planting,  if  the 
cultivator  happens  to  have  had  a  mustard  crop  ot  his  own,  and  in  Sylhet  it  is  even 
bought  for  the  purpose.*' 

Mr.  Stack  makes  the  following  remarks  res^arding  the  possibility  of 
Improving  the  Assam  sugar-cane  cultivation.  His  statements  regarding 
former  factories  are  of  considerable  interest  in  reference  to  the  remarks 
which  have  been  offered  on  the  history  of  the  effort  to  establish  Euro- 
pean sugar-cane  plantations  in  India  : — 

"  These  enterprises  are  by  no  means  the  first  of  their  kind.  A  similar  experiment 
was  tried  in  the  preceding  generation  by  a  Mr.  Harriot  in  Gauhiti,  and  a  Mr. 
Wood,  at  Dobapara,  in  the  Goilpira  district,  and  ruins  of  old  rum  or  sugar  factories 
existed  or  still  exist,  near  Jorhit  and  at  NumAligarh  (now  a  tea-garden  )  in  the  dis- 
trict of  Nowgong.  The  end  of  all  these  speculations,  whether  from  the  dearness  of 
labour  in  the  Assam  valley,  or,  as  has  been  alleged  in  Gauhiti,  from  mismanagement 
of  the  concern,  was  failure  so  complete  that  no  record  of  them  can  now  be  obtained, 
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and  we  do  not  know  how  far  they  depended  on  the  produce  of  the  coentrr,  or  soofrht 
to  supplement  it  by  importations  of  gut  from  Bengfal.  It  is  probable  that  th^  all 
startea  in  the  hope  of  finding  a  new  field  for  sugar-cane  in  Assam,  and  the  efforts 
made  by  Mr.  Henriot  to  introduce  a  better  kind  of  cane  were  so  far  successful  that 
the  best  cane  of  the  present  day  in  Kimriip  and  Darrang  traces  its  origin  to  then. 
The  Native  cane  being  so  small,  hard,  and  dry,  one  obvious  means  of  improvement  is 
the  introduction  of  a  better  stock  from  Bengal  or  elsewhere ;  and  experience  has  • 
proved  that  the  soil  and  climate  are  sufficiently  congenial ;  but  the  cultivator  will 
take  no  steps  in  this  direction  by  himself,  and  in  the  large  areas  of  thinly-settled 
country  the  Native  canes  will  always  be  preferred,  as  needins^  less  protection  from 
wild  animals,  and  entailing  a  smaller  loss  in  their  destruction  where  protection  proves 
insufficient.  The  ravages  of  wild  beasts  are  no  trifling  obstacle  to  the  developement 
of  cane  cultivation  in  this  part  of  India/' 

(e)  NORTH-WEST  PROVINCES  AND  OUDH — Of  Axamgrarh  district  it  is 
stated  that ''  A  number  of  varieties  of  sugar-cane  are  known.  Those  which 
are  most  in  use  are  sarautid,  raksida,  reonra^  man/^o,  and  phainaiyd. 
The  last  is  g^own  chiefly  in  the  kachhar  country.  The  people  are  not 
more  particular  about  their  selection  of  sugar-cane  seed  than  about  the 
seed  of  other  crops."  In  Bareilly  thirteen  forms  are  mentioned,  vis.,  (i) 
the  white  and  (2)  black  forms  ox  paunda,  (3)  ihun^  (4)  pandia,  (5)  dantur, 
(6)  baM,  (7)  Chun,  (8)  dhaur,  (9)  agholi,  (10)  mitian,  (li)  kagkaMt,  (la) 
neula,  and  (13)  kuiara.  The  paunda  forms  are  grown  as  edible  canes* 
In  Gorakhpur  four  kinds  are  erown  (i)  mahgujur,  a  very  tall  cane,  (2) 
saroti,  (3)  bhaunwarwdrt  and  (4)  barokha  or  katarha.  In  Jaunpur  the 
canes  grown  are  all  small,  the  largest  being  known  as  nasganda,  the 
next  paundia  :  the  seroiia  cane  is  the  thinest  and  kawai  the  most  inferior 
form — ^a  cane  grown  mostly  around  the  margin  of  the  fields  to  deceive  the 
pilfering  way&rer.  One  of  the  most  instructive  accounts  of  the  canes  of 
the  North-west  Provinces  is  that  ^ven  by  Mr.  Butt,  regardingthe  district 
of  Shahjahanpur.  As  that  district  has  always  held  a  high  reputation 
for  its  sugar,  and  it  possesses,  at  the  same  time,  a  large  sugar  factory-»the 
Rosa  Works— Mr.  Butt's  remarks  on  the  forms  of  cane  grown  may  be 
here  given  in  full  :— 

'*  The  food  canes  cultivated  in  Shahjahanpur  are  the  paonda,  kaiakra,  kdlagana, 
and  th%in  ;  they  are  seldom  or  never  pressed  for  manufacturej  and  are  cultivated  for 
direct  consumption  as  food  canes.  These  varieties  are  chiefly  cultivated  as  f^den 
crops  near  the  city,  and  the  cultivation  is  most  remunerative;  they  have  rich  sweet  juice 
and  soft  fibre,  and  these  qualities  fit  them  for  use  as  food  canes,  but  also  render  them 
liable  to  damaee  from  thieves  and  jackals  or  other  animals,  and  the  crop  must  be 
carefully  watched;  the  canes  are  also  reputed  to  be  delicate.  Of  the  other  varieties, 
dikehan^  dhaunr,  matnd,  and  dh&t  zx^  perhaps  the  best  known. 

Dikehan  is  said  to  be  a  new  variety  mtroduced  within  the  last  forty  or  fiftjr  years, 
but  it  b  now  the  cane  usually  grown  throughout  the  district ;  it  jg^ws  freely  in  any 
(airly  good  so^,  and  gives  a  large  and  very  quick  yield  of  juice :  a  mAsha  of  juice 
being  expressed  from  dtkchan  in  three*fpurths  the  time  required  for  most  other  varie- 
ties. The  juice,  on  the  other  hand,  is  rather  thin  and  gives  a  smaller  proportion  of 
r4b,  but  in  this  respect  the  cane  is  said  to  have  undergone  a  marked  improvement. 
Dikehan  is  a  tall  cane,  commonly  ten  feet  high,  and  having  a  very  bulky  appearance 
as  a  growing  crop.  It  is  said  that  advances  were  most  freely  made  on  a  field  of 
dikehan.  Dikehan  is  now  out  of  favour,  as  in  the  last  two  or  three  years  it  has  suffered 
more  from  unfavourable  weather  than  any  other  cane,  and  many  cultivators  are  again 
returning  to  dhaunr  or  matnd. 

Dhaunr  is  a  variety  somewhat  similar,  but  on  the  whole  inferior  to  dikehan.  It 
is  said  to  require  less  careful  cultivation,  and  the  fibre  being  harder  it  is  less 
exposed  to  injury  from  cane*eaters,  biped  or  quadruped;  it  also  is  commonly  planted, 
and  in  Pawiyan  especiallv  dhaunr  b  commonly  planted  by  Tfa^kyrs  and  Brahmans, 
dikehan  by  Kurmb  and  other  more  careful  cultivators. 

Matnd  b  in  almost  every  respect  the  opposite  of  dikehan  It  is  a  small  stunted 
cane,  only  about  five  feet  high*  with  very  hard  fibre  and  a  small  yield  of  juice,  but  in 
quality  the  ^  juice  b  the^  best  of  all,  and  gives  the  largest  proportion  of  rdb.  The 
preparation  b  more  laborious,  and  it  b  never  sown  in^  low-lying  land,  as  ordinary 
floods  cover  the  head  of  the  cane  and  destroy  it,  while  toller  canes  high  enough  to 
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keep  the  head  ahove  water,  are  not  materially  iajured  by  Boods  subsiding  in  a  few 
dajs.  Matni  api>ear8  to  be  less  cultivated  than  formerly,  as  sometimes  there  is  a 
difficulty  in  obtaming  cuttings  for  planting.  In  explanation  of  this  it  may  be  added 
that  moind  is  usually  planted  in  cuttings  from  the  entire  cane  {sabbUa)^  while  with 
other  canes  only  the  top  piece  next  the  arrow  is  planted  {aguwa  or  af(hv»di),  Matnd 
is  said  to  degenerate  at  once  when  planted  as  aj^wa.  Some  admirers  of  maind  ^o  so 
far  as  to  claim  for  it  a  yidd  of  rdb  per  bigha  double,  and  from  the  rdi  a  quantity  of 
hkand  (dry  sugar)  some  15  per  cent,  in  excess  of  that  fnnn  any  other  variety. 

Dhani  is  very  commonly  planted  in  lowlands  subject  to  inundation.  It  it  an 
extremdy  tall  cane,  very  thin,  and  with  very  hard  fibre :  a  small  yield  of  juice,  but 
of  good  qoaKty.  Some  cultivators  assert  that  they  would  as  soon  grow  or  press  the 
stalks  of  sfnthi  grass,  but  others  praise  dhani  as  one  of  the  most  paying  canes,  and 
its  hard  rind  and  fibre  protect  it  from  jackals.  Almost  every  variety  has  its  admirers, 
and  some  prefer  a  mixcKl  erowth,  such  as  dihekan,  dhani,  and  dhanur,  holding  that 
the  denser  juice  of  the  dJkafii  and  dhanur  assist  the  ultimate  working  up.  Generally 
it  would  appear  that  the  varieties,  with  hard  fibre  and  knots  close  togetner,  are  best 
suited  for  lowlands,  and  can  best  withstand  the  floods,  but  that  they  must  be  suffici- 
ently tan  to  keep  the  heads  above  water ;  and  the  canes  with  softer  fibre  are  best 
soited  for  apland  cultivation.  Other  varieties  are  the  agauli,  somewhat  Wkedikchan  ; 
the  riUrtOy  bharauka,  nydrot  mandgah,  and  rairi,  grown  generally  in  khidir  land." 

Having  exhibited  the  chief  North- West  forms  mentioned  in  district 
gazetteers,  it  is,  perhaps,  unnecessary  to  do  more  in  this  place  than  to  re- 
publish Messrs.  Duthie  &  Fuller's  account  of  the  varieties  crown  in  these 
provinces  as  a  whole,  since  the  passage  that  appeared  in  the  Field  and 
Garden  Crops  on  that  subject  practically  reviews  all  that  had  been  pre- 
viously written :  — 

*'  The  varieties  of  sugar-cane  (grown  at  the  present  time)  are  very  numerous,  and 
as  their  names  vary  ^eatly  in  different  districts,  it  is  a  matter  of  some  difficulty  to 
identify  them.  A  broad  sub-divisk>n  may  be  made  into  edible  and  nnn-edible  cane, 
the  former  being  grown  for  human  food  in  the  raw  state  and  eaten  as  sweetm'  at, 
while  the  latter  » intended  for  the  production  of  sugar.  Edible  cane  is.  as  a  rule, 
much  the  thicker,  softer,  and  juicier  of  the  two,  and  is  grown  with  very  high  cultiva- 
tion. Its  prinn|>al  variety  is  the  one  known  as  ^urn^a,*  which  is  supposed  to  be  a 
recent  introduction  from  Mauritius.  In  the  Dehra  Dun  district  A^MMi^a  is  iksed  for 
sug^  making,  but  elsewhere  it  is  grown  merely  as  a  sweetmeat.  The  most  distinct 
varieties  of  non-edible  cane  are  (i),  a  tall  soft  cane  growing  as  high  as  10  feet,  requir- 
ing good  cultivation  and  yielding  a  large  proportion  of  juice  (dikchan  in  Rohilkhand, 
to'oiAa  in  Kawnpore]);  (2),  a  shorter  and  rather  harder  cane  not  often  more  than 
5  or  6  * 
a  hard, 
irrigation 

resembling  it  in  being  grown  on  second-rate  land  (dkor).  The  two  first  varieties  are 
delicate  and  require  a  rich  well  manu  red  and  wdl  irrigated  soil,  the  two  latter  yidd 
a  crop  with  mucb  less  care  and  expenditure  and  suffer  much  less  from  flooding  in 
the  rainy  season." 

As  having  a  possible  bearing  on  the  canes  of  the  North- West  Provinces, 
it  may  be  pointed  out  that  Munshi  Sabhan  Rai  of  Patiala  published  in 
Persian  his  Khulasatu't'Tawdrikh  —  a  work  which  furnishes  interestine 
particulars  rep^rding  sugar-cane.  It  appeared  in  A.D.  1695  8her  All 
Afsos  issued  in  1804  a  Hindustani  work— the  AraishH'MahfiU  This,  while 
claimed  as  an  origmal  work,  is  literally  a  trandation  of  the  Persian 
history,  amplified  and  moderanized  in  minor  details.  Through  the  kind- 
ness of  Lieut.  Wolsey  Haig  the  author  has  been  furnished  wiUi  the  follow- 
ing translation  from  the  Araish'i'Mahfil  and  it  may  be  allowed  that  the 
information  it  contains  represents  the  currently  accepted  classification  of 
the  canes  of  Upper  India  during  the  seventeenth  century. 
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Dhani  OP  dhur* 

1X8 


*  It  will  be  seen  that  there  was  a  cane  in  Behar  and  Bhagalpur  that^  bore  that 
name,  at  the  beginning  of  the  present  century,  or  at  least  30  years  prior  to  the 
introduction  of  Mauritius  cane.    Con/,  vithpp,  52,  60,  66, 
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'*  The  villagers  and  zemiRdars  of  Oudb,  Luekiiow  and  that  district  call  it  4k A, 
but  among  those  of  Delhi  and  the  surrounding  country  it  is  known  as  ikh.  There  are 
many  species  of  suffar-cane»  and  each  has  a  distinct  name,  but  the  only  names 
commonly  used  in  Urdu  are  gannd,  kaidrd,  and  panndd.*  The  first  of  these  is 
a  generfc  name  under  which  may  be  classed  all  species  of  sugar-cane,  but  the  other 
two  are  names  of  d^nct  species.  Thus  the  katdrd  is  a  hard  and  slender  cane^  equal 
in  height  to  the  paundd,  or  perhaps  a  litUe  longer,  but  very  hard  and  with  little  |aice — 
khdnd,  misrif  etc.,  are  ma!de  from  it.  There  are  two  sorts  of  pamndd,  vu.,  the 
black  and  the  white.  Although  the  black  is  superior  to  most  sorts  of  sujgarK:ane  io 
some  points,  yet  its  sweetness  is  combined  with  a  bitter,  and  sometimes  with  a  saltish 
flavour.  In  spite  of  this  it  is  far  from  deficient  in  sweetness.  However,  it  1$,  from  its 
hardness,  apt  to  injure  the  teeth  and  tongue  of  any  one  eating  it. 

*^The  wliite  paundd  is  in  every  way  superior  to  anv  other  kind  of  sugar-cane. 
Its  flavour  is  principally  in  the  knots,  but  the  JK^rts  in  between  the  knots  are  most 
pleasant  in  taste,  and  each  of  the  knots  is  full  of^ juice,  moreover,  it  is  so  tender  that  a 
toothless  man,  or  even  a  child  at  the  breast  can  chew  it  without  trouble." 

(d)  NEPAL.— Or.  Buchanan-Hamilton  published  in  181 9  his  **  Aceoumt  of 
ihe  Kingdom  of  Nepal*'  In  that  work  he  says^  remarkably  little  on  sug^- 
cane,  though  he  had  only  just  completed  his  survey  of  the  sugar-cane  of 
Eastern  Bengal.  **  The  Newars,'*  he  remarks,  "  make  a  very  little  extract, 
soft  sugar,  and  sugar-candy ;  but  a  large  proportion  of  the  cane  is  eaten 
without  preparation."  *<  The  juice  is  generally  expressed  by  a  lever."  In 
1837,  however,  Mr.  A.  Oampbell  furnished  the  Agri.-Horticultural  Society 
with  a  highly  instructive  and  detailed  paper  on  The  Agriculture  and 
Rural  Economy  of  the  Valley  of  Nepal,  In  that  work  much  interesting 
particulars  occur  regarding  sugar-cane.  There  were  three  forms  grown, 
viz*,  the  chimin,  the  husha-tut  and  ghewora'tu.  These  are  the  Newari 
names  and  in  Parbutiah  they  were  known  as  sano  ghenra  (small  reed-like 
cane),  halo  ghenra  (purple  cane),  and  sheto  ghenra  (white  cane).  Mr. 
Campbell  remarks  "there  are  three  kinds  cultivated,  the  large  white  one, 
the  large  purple  cane,  and  a  small  white  reed-like  cane.  The  latter  is 
most  common  in  the  valley ;  its  produce  is  poor  compared  with  that  of  the 
others;  but  it  is  suited  for  the  only  descriptions  of  soil  allotted  to  its 

growth  here,  w.,  a  hardish  clay  or  light  sand.**  In  a  foot-note,  Mr. 
'ampbell  adds,  "The  purple  and  large  white  varieties  ought  not,  perhaps, 
strictly  speaking,  to  be  enumerated  as  agricultural  products  of  the  valley, 
as  they  are  omy  grown  in  very  small  quantity  m  the  gardens  of  the 
wealthy.  The  small  white  kindf  is  the  one  usually  gfrown  as  a  crop." 
The  large  purple  cane  is  considered  the  most  productive  of  sugar.  **  The 
fresh  sugar-cane  is  a  very  favourite  food  of  the  people,  hence  more  than 
half  the  crop  annually  raised  is  consumed  in  this  way.  Almost  all  the 
purple,  and  large  white  cane  grown,  is  eaten  fresh  5  the  small  reed-like 
cane  alone  being  reserved  for  sugar  making."  The  production  of  the 
valley,  Mr.  Oampbell  adds,  was  not,  however,  sufficient  to  meet  the  demand 
and  large  quantities  were  imported  from  "the  neighbouring  valley  of  Noa- 
koti,"  20  miles  distant.  The  cane  of  Noakoti  is  principsuly  of  the  larger 
kind,  the  purple  predominating,  while  in  the  gr^t  valley,  the  small  reed- 
like cane  is  the  most  abundant,  it  is  seldom  much  thicker  than  the  little 
finger  or  higher  than  6  to  8  feet  and  is  hard  and  juiceless.  The  large 
purple  cane,  especially  in  the  warmer  valley  erf  Noakoti,  attains  a  height  of 
10  feet  and  6  inches  in  circumference.  Mr.  Wray  (The  Practical  Sugar 
Planter)  refers  to  a  large  black  and  yellow  Nepal  cane  which  were  fully 
equal  to  the  superior  cane  of  Assam. 


*  Paunda  must,  therefore,  have  been  a  name  given  in  India  to  a  certain  edible  cane 
long  anterior  to  the  time  when  foreign  canes  were  introduced. 
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(^)  PAKJAB.-Mr.  Baden  Povrell,  in  his  Panjdb  Products^  gives  the  fol- 
kMttg  aecotttit  of  the  canes  of  this  province  :— 

''Su^AR-CANBS,  AND  .SuoAR  therefrom.  SynovkyvMr—Kumid ;  nai  shalkar 
(Pen.);  Gannd;  4ik  (Hindustan). 

'^Tbe  first  thing^  to  be  done  is  to  describe  ^he  culture  of  the  fag^-oanei  and  the 
way  in  which  the  juice  is  extracted  and  converted  into  su^rar. 

''In  the  Lahore  district  I  obtained  five  kinds  of  sugar-cane:  some  of  these  were 
merely  Varieties.  There  Is  &  i5urp1e  carie,  called  *  kumdd  kdla :*  a  hard  thin  cane, 
caXled  iufUdd  lakori;  another  called  'kitd;*  atid  dther«,  the  planb  of  which  were 
obUided  from  Jdhin(fliar  and  Sahirinpdr.  The  principal  differefide  observable  is  in 
the  rise  of  the  canes  t  one  sort  is  very  thick  and  succulent^  and  is  principally  used  for 
eatiaff :  it  is  cut  up  into  pieces,  peelecl|  and  sold  in  the  streets  :  contrary  to  what  one 
would  suppose,  the  thin  hard  canes  yield  ihe  greatest  quantity  and  the  best  syrup  : 
the  succulent  ones  are  two  watery. 

*'In  Gujranwala,  Major  (now  M^jor-Q^rtefaf)  Cllirkd  mentions  three  kinds 
of  cane:  DauU,  treda,  and  chinkha,  Dauld.  or  White,  is  the  best:  treda  is 
tellowUh;  chinkof  ^ich  ti  reddle  dnd  MisA\,  prbdnces  good  l^nd  iM  chiiii,  moist 
fcogar." 

The  a!J6ve  passage  giv^s  a  faiily  cortipt^hensite  account  of  the  canes 
grown  in  the  Panjib,  but  it  may  be  amplified  by  a  few  passages  from 
more  rOOent  ptrblieatk)ns.  In  the  IMHi  Gageiieer  it  is  Stated  three  kinds 
of  cane  dre  recogtiised^  iti^,,  IHlrt,  ihirftH^  sotaiha,  and  paundd  or  gunna 
(edible).  The  lalri  of  lalH,  though  not  very  sweety  is  rich  in  saccharine 
mister.     Ifi-^ 

^^rtOSftiAftPUft— five  kinds  o!  sagai^caite  are  groWn  !ti  thiSidfetritt  :— 

(i)  Chan.^A  thin  reddiA  jtficy  cane  With  a  thin  peel. 

(i)  Z?^M/i*.— Whiter,  thicker,  and  rather  more  feasily  peeled. 

(3}  EMar. — Resembles  dhanlu,  only  with  dark  coloured  lines ;  the  peel  is  harder 
a&d  there  \i  less  Jiii^ 

(4)  Jta^itrtf.— White,  very  soft  Ahd  ftticjfi 

(5)  Pimtf. -^Thickest  arid  th6  itt<«t  jutc^  Viriety. 

The  IcHid  almo^  ilways  sdWA,  €tdbpt  tH  the  kfftha  of  Stream-Irrigated  lands  in 
(he  hills,  is  chan.  Its  juice  is  considered  superior  tb  th£t  d(  Mf  other  kind  for  mak- 
ing Si^r^  it  is  also  less  hable  to  injury  from  frost  than  dhanlu  ;  but  the  latter  is 
•ometitties  M»  be  found  mixed  mthcnan.  Ehar  is  not  ipuch  thought  of,  being  th# 
hardest  and  least  joicy  variety^  and  sonie  cultivators  out  it  aowii  directly  they  recog- 
nite  it  in  a  neld.    Kanara  is  generally  only  cultfvatea  in  the  nills;  it  is  very  soft  and 

^(^  sugar  press,  most 
s  juice  also  is  inferior 

^_     ,  _, ^     ir  towns  forchewhig. 

A  oew  kifid  of  cane  called  kahi  nas  lately  been  introduced  for  experiment  from  the 
Gurd&spur  district:  it  is  thick  aad  iuiey>,but  it  has  not  been  tried  long  enousfb  for 
any  debnite  opinion  to  be  formed  of  it.  The  people  seem  to  think  the  €h6m  n  the 
bMt  kind  for  sugar. 

Of  Gujranwala,  it  is  dtated  that  "three  varieties  of  cane  are  grown,  vtjr.,  fhe 
treru  and  chinkha^re  most  generally  cultivated;  the  dowlo  (dhaula)  or  white,  a 
dflficate  variety  grown  hi  the  Charkhari,  is  esteemed  the  best;  but  the  objection  to 
its  more  extended  culture  is  the  extra  labour  and  attention  it  demands,  for  which 
acfrkttttttrists  consider  the  superior  crop  does  not  sufficiently  compensate.  The  treru 
b  a  yellow  forty  a«d  the  cane  is  not  so  strong  or  straight.  The  chinkha  {s  an  inferior 
kio^  and  <A  red  colour  1  the  cane  is  very  sweet,  but  ^es  httle  juice;  this  sort  is 
sometiroes  grown  only  for  fodder."  Two  or  tiiree  varieties  of  cane  are  said  to  be 
l^own  at  Kangra,  called  chum,  eikur^  kundiari,  and  a  kind,  containinsr  a  lot  of 
juice  which  is  raised  onlv  for  eating,  called  pitta.  It  may  be  here  added  that  the 
sub-temperate  canes  of  Kanara  are  sweeter  and  richer  in  saccharine  matter  than  those 
of  the  plains.  The  following  account  is  given  of  the  varieties  grown  in  Karnal 
district. 

"The  DTtadpal  varieties  sown  are  surta  or  sotha,  with  a  long,  soft,  thick,  white 
cane;  the  best  of  all,  but  somewhat  delicate,  and  especially  fancied  by  jackals. 

LMri  with  a  hard,  tbiitj  red  cane,  very  hardy,  and  wiH  not  spoil  even  if  the  cutthig 
be  lon^  delayed;  but  nbt  very  productive  of  juice. 
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Meraii  or  Uerthi  with  a  thick,  short,  soft  cane,  and  broad  leaves :  it  is  very  pro> 
doctive,  but  requires  high  cultivation,  and  suffers  ^om  excess  of  rain ;  it  is  not  much 


Pondd,  a  thick  sweet  variety;  grown  near  the  cities  for  eating  only,  as  its  juice  is 
inferior. 

"  Around  the  city  of  LahorBj  a  good  deal  of  the  large  thick  cane 
called  pona  is  raised,  but  gur  or  sugar  is  never  extracted  from  this 
species,  and  it  is  merely  grown  for  sale  in  the  bazar."  The  sugar-cane 
grown  at  Ludhiana  is  almost  entirely  grown  for  the  manufacture  of  some 
saccharine  product  (called  hdtha  cane)  but  in  a  few  villages  the  ponda 
or  eating  variety  is  raised.  There  are  three  varieties— cAa«,  a  soft  juicy 
cane  which  grows  to  a  considerable  hdght,  has  a  red  colour  and  long- 
joints  {pari) ;  dhaulu  does  not  grow  so  high,  has  small  joints,  and  is  of  a 
green  colour  and  less  juicy,  while  frhor*ni  or  gnaru  is  an  inferior  sort  with 
manv  joints  and  a  great  deal  of  leaf  at  the  tof),  very  hard  and  yielding 
much  less  juice  than  the  others.  It  is  said  to  be  suitable  to  sandy  soils.  The 
first  of  these  {chan)  is  the  real  cane  and  *the  other  two  are  mere  deg[enera- 
tions ;  no  one  ever  keeps  a  ghorru  stalk  for  seed ;  and  dhaulu  is  only 
planted  if  there  is  not  enough  of  chan. 

In  the  Montgomery  district  "  sugar-cane  is  called  ponda  or  paon4ta. 
There  are  two  kinds,  the  sahdrni  or  Sahdranpuri,  and  the  desi  or  Jallan- 
dari.  The  former  is  the  coarser  and  larger  of  tnetwo.  The  desi  is  sweeter, 
softer  and  more  juicy.  The  treru  cane  of  Sidlkot  is  distinguished  by 
having  dark  lines  from  joint  to  joint.  This  pecularity  is  also  said  to  exist 
in  the  ekar  cane  of  Hoshiarpur.  The  tnendku  of  this  district  is  said  to 
have  come  from  America,  but  it  does  not  meet  with  much  favours  as  its 
juice  though  large  in  quantity  is  poor  in  quality. 

In  a  report  on  the  sugar-cane  of  the  Panjdb,  written  by  the  Junior 
Secretary  to  Financial  Commissioner,  information  similar  to  that  given 
above  fwhich  has  been  taken  from  the  Settlement  Reports  and  Gazetteers) 
was  published  in  1883.  The  paragraphs  in  that  report  on  the  cultivated 
canes  conclude  as  follows : — 

"  Distinct  from  all  these  kinds  is  the  large  succulent  cane  called  paunda  or 
ponA,  which  is  sold  in  towns  for  chewing,  it  is  not  used  for  the  manufacture  of 
sugar  in  the  Panjib  proper,  but  in  Peshiwar  it  is  preferred  to  all  other  kinds  for  crush- 
ing, as  it  is  said  to  give  litde  trouble,  and  its  use  is  also  extending  in  Bannu.  There 
seems  to  be  a  tendency  among  the  cultivators  to  distrust  the  larger  varieties  of  cane, 
as  they  are  not  only  more  tender  and  subject  to  injury  from  frosty  but  also,  as  a  rule, 
the  juice  which  they  yield  seems  to  be  more  watery  and  less  rich  m  sugar.  The  culti- 
vators would  undoubtedly  adopt  new  varieties  if  they  were  established  by  practical 
experiment  to  be  really  better  su^-producers  and  at  the  same  time  not  much  more 
difficult  to  cultivate  than  those  which  they  already  possess." 

(f)  CENTRAL  PROVlNCES.~The  following  passage  from  an  able  report  by 
Mr.  J.  B.  Fuller  regarding  sugar-cane  cultivation  of  the  Central  Provinces 
pives  the  chief  peculiarities  of  the  forms  of  the  plant  grown  in  these  prov- 
inces:— r         o  r 

"The  varieties  of  cane  grown  in  the  Jubbulpore  Division  and  in  the  Nerbudda 
yaUey  are  thrown  into  two  classes  known  as  Gawna  and  Barahi.  The  6rst  class 
includes  soft  thick  canes  eaten  to  a  great  extent  as  sweetmeats ;  the  chief  of  these  are 
the  white  Otahdte  cane,  said  to  have  been  introduced  by  Oolonel  Sleeman,  the 
wmmon  white  edxh\% paunda,  and  the  red  strip«i  cane  caBed  pachranfri.  A  number 
of  varidhw  are  classed  as  barahi  which  bear  different  names  in  different  districts. 
Among^  theni  may  be  mentioned  the  kuHar,  sararu,  and  kansia,  all  of  which  are 
short,  tnin,  and  hard,  but  yield  a  juice  which  is  in  some  respects  better  than  that  of 
ganna  for  sugar  making.  The  varieties  grown  in  the  Nagpur  and  Chhattisgarh 
country  fall  into  the  same  two  classes,  the  first  comprising  tl^e  kinds  known  as  bangla. 
dhaort  (with  yeWomsh  stalks)  mailagir  and  pachrangi  (stalks  striped  with  red  and 
purple)  and  kola  (or  karta)  with  stalks  of  a  deep  purple  colour.  The  second  or  hard 
stemmed  class  includes  the  hard  white  kathia  cane,  and  the  reddish  coloured  Udi, 
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both  of  which  yield  juice  with  a  stronzly  saline  taste.  These  two  latter  are  the  only 
kinds  ever  ^own  without  irrigation.  Speaking:  generally,  the  cultivation  of  the  short 
hard  variebes  occask>ns  far  &as  trouble  and  expense  than  that  of  the  softer  kinds. 
They  require  less  manure,  less  water,  and  less  expenditure  on  fencing,  since  they  are 
not  so  liable  to  be  devoured  by  pigs  and  jackals.  Indeed,  it  is  not  uncommon  to  see 
borders  of  the  ledi  variety  grown  as  a  fence  round  a  field  of  a  more  valuable  kind  of 
cane.  I  may  mention  here  that  sugar-cane  is  commonly  called  santa  in  the  Nag^pur 
districts  and  kusiar  in  Chhattisgarh." 

(if)  CENTRAL  INDIA  ft  RAJPOTANA.-Very  little  of  a  definite  nature 
can  be  furnished  regarding  the  sugar-canes  of  the  g^eat  central  tracts  of 
India.  This  is  to  be  regretted  since  it  seems  probable  the  forms  met  with  in 
the  wanner  and  drier  areas  would  be  peculiarly  interesting.  The  multipli- 
city of  the  forms  mentioned  by  some  writers  demonstrates  only  the  extent 
of  the  field  of  future  research.  It  is,  in  fact,  essential  that  some  standard 
of  comparison  should  be  established  not  for  the  canes  of  Central  India  & 
Rajputanaonly,but  for  the  whole  of  India.  Of  no  part  of  India,  in  fact, 
has  the  canes  been  reduced  to  a  scientific  standard  and  practically  nothing 
has  t)een  determined  as  to  the  relation  of  the  various  canes  to  the  climates 
and  soils  on  which  they  are  found.  But  in  general  terms  it  may  be  said 
that  it  would  appear  heat,  beyond  a  certain  maximum,  like  a  superabund- 
ance of  water,  operates  adversely  to  the  production  of  crystallizable  sugar. 
A  feature  of  such  importance,  it  might  have  been  expected,  should  have 
early  attracted  attention,  but  apparently  it  has  been  entirely  neglected. 
Many  planters,  it  may  almost  be  said,  preferred  to  waste  their  fortunes  in 
trying  to  cultivate  cane  on  sites  selected  arbitrarily,  rather  than  to  spend  an 
imtiaJ  sum  in  testincf  the  suitability  of  the  crop  for  the  selected  locality. 
To  arrive  at  some  ideas  on  this  subject  it  would  seem  that  the  extremes  of 
climate  should  be  first  investigated  and  hence  the  importance  of  definite 
experiments  bdng  performed  in  the  dry  hot  tracts  (such  as  much  of  Central 
India  and  Rajputana)  and  the  humid  regions  and  damp  and  flooded  soils 
of  BengaL 

A  good  many  reports  have  appeared  on  the  subject  of  the  canes  of 
Central  India  and  Rajputana,  but  these  for  the  most  part  mention  them  by 
name  only,  and  thus  furnish  very  little  by  which  they  can  be  recognised 
and  classified  with  the  canes  of  other  parts  of  India.  Thus,  for  example, 
of  Central  India  the  following  selection  of  passages  may  be  given  :  — 

Major  Qeneral  W.  Kincaid,  Political  Agent,  Bhopal,  wrote  in  1882  :  "The 
chief  v^eties  of  su|;ar-cane  planted  in  this  part  of  the  country  are— 

1.  Ponda—Awhiie,  thkrk  cane,  very  tender,  which  yields  juice  of  a  supenor  quality, 
and  m  larger  quantity  than  other  canes. 

2.  Kansia — white,  with  faint  rusty-coloured  stripes. 

3.  Khaj'la— white  and  tender,  but  thinner  than  Fonda. 

4.  Mungjiree^whMt,  very  hard  and  tall. 

5.  Mootora—oi  a  greenish-white  colour  and  very  hard. 

6.  Kala—hiaick. 

7.  Nuggurwar—does  not  require  irrigation. 

S.  Bhurree  ditto  ditto  thinner  than  Nuggurwar, 

Sugar-canes  of  the  above  vaieties,  except  the  last  two,  grow  m  the  three  kinds  of 
land  named  below  :— 

I .  Morun,  also  called  Kulmut  and  Mary  which  is  thick,  black  loam,  free  from 
kunkor. 

a.  ^a3»r*brownish  colour,  not  quite  free  from  kiinkur. 

3.  Styar  land,  which  has  stone  very  near  the  surface. 

Nuggurwar  and  Bhurree  canes,  which  require  no  irrigation,  will  not  grow  except 
in  morun  soil,  or  in  low,  moist  localities. 

Captain  O.  B.  Oooke,  Political  Agent,  Bundelkhand,  furnished  in  the 
same  year  a  report  in  which  he  speaks  of  dhur,  bonsi,  tnutua,  munga 
Kansi,  badouka,  kachhrii,  rakhoti,  ttiniay  sn/atd,  siah,  and  ratthmi  canes. 
Captain  D.  W.  K.  Barr.  Political  Agent  of  Baghelkhand  and  Superintend- 
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ent  of  Rewah,  describes  the  methods  of  cultivation,  but  makes  no  mention 
of  the  kinds  of  cane  grown.  Mioo**  ^«  ^  Maitland  gave  in  1882  some 
useful  particulars  regarding  the  Canes  of  the  Charkhari  State.  The  kinds 
grown,  he  says,  are  hansi^  kansi,  and  dhaur.  Oolonel  O.  Martin,  O.B., 
Political  Agent,  West  Malwa»  in  the  same  year  wrote : — 

"There  are  five  varieties  of  sugar-cane,  called— 

(i)  Ponda — white  stalk,  2  inches  in  diameter*  10  feet  high,  superior  quality,  and 
used  principally  for  eating. 

(a)  Kala—^is  tall  as  first  variety,  not  so  thick^  black  stenp^  much  cultivated, 
principally  used  for  eating,  not  so  good  in  quality  as  the  first. 

(3)  Su/aid — or  Dhoea,  thin  stem,  9  or  10  feet  high,  principally  manufactured 
inie  g4r. 

(4)  Muiaira^y  feet  high,  as  tl|ick  as  the  fonoer,  not  eatw,  but  superior  to 
No,  (3)  for  the  purpose  of  manufacture  into  gir, 

(5)  Surri  very.  th^n.  5  feet  high^  white  sten;^^  u^  iqr.  manufacture  into  g;ur, 
and  superior  toiNos.  (3 )  and  (4). 

"  Nos.  (1)  Ponda  and  (5)  Surri  thrive  in  black  soil ;  the  other  varieties  thrive  in.  all 
soils.  All  require  much  water  and  are  therefore  g^own  in  situations  suitable  for  rice, 
and  are  sown  after  the  rice  croi>  is  gathered,  very  low  ground,  where  water  remains 
excessively  stagnant  being  avoided.  Sugar-cane  is  not  grown  two  years  successively 
in  the  same  sou  1  tn  the  second  and  third  ^re^rs  ripe  and  peas  are  sown,  followed  again 
by  sugar-cane," 

In  Goona  it  was. reported  :— "  Xhe  cane  in  this  district  is  of  eight  dif- 
ferent sorts,  vtg,,  fonda^  white  sugar-cane,  black  sugar-cane,  (called  bhar 
in  Goona  d.isjtridj,  kansia^  ledoo,  thirri,  munh,  tor  a,  and  ckairi" 

Rajputana.— Oolaifiel  T,  Oennehy  repprted  in  1883  that  in  Dholpur — 
*' Three  kincis  of  sugar-cane  are  curtivated  in,  tbe  Dholpur  State  (t)  chain^  (2) 
SMro.ta,  both  hard^,  thin  canes,  containing  comparatively  but  very  little  juice^  (3) 
ahori,  a  thicker  cane  more  flexible  and  more  juicy  but  containing  less  saccharine  Uian 
either  the  two  former  kinds.  The  ekain  and  sarota  can  be  gprown  in  any  soil,  every- 
wha-e  in  the  State  where  facilities  for  irrigation  exist,  dkori  is  best  cultivated  m 
mattiar,  a  mixture  of  clay  and  sand  principally  found  in  the  two  parganas  of  "  Kalari '' 
and  "  Basreri."  Dhori  requires  g^eat  care  in  cultivation  and  is  considered  the  most 
valuable  crop,  as  its  juice,  although  inferior  in  quality  to  that  of  the  other  canes,  is  in 
quantity  nearly  double  as  much  per  acre  as  they  give.  None  of  the  three  kinds  are  so 
good  as  the  bcait  cane  produced  in  the  North-western  Provinces,  and  this  Durbar  has 
at  present  under  consideration  a  proposal  for  obtaining  from  Moradabad  some  speci- 
mens of  the  best  cane  on  trial  for  planting  in  various  sous  in  the  State.  There  appears 
to  be  a  general  feeling  that  unless  fresh  seed  canes  are  procured  from  the  outside 
every  year  or  nearly  every  year,  the  quality  of  the  crops  will  soon  degenerate  and 
recede  to  the  present  general  standard  of  cane  in  Dholpur,  It  is,  however,  well  worth 
a  trial,  gnd  the  attempt  will  be  made." 

Oolonel  W.  F.  Prideaux  wrote  that  in  Jeypore  there  were  two  kinds 
of  cane  grown,  known  locally  as  khausila  and  dhol.  In  Bhurtpore,  on  the 
other  hand,  he  says  only  one  kind  is  cultivated,  vie.t  surait,  while  in  Kerowlie 
there  are  three  kinds,  vie.,  dhaur,  sarauti,  and  katara,  the  last  mentioned 
being  most  preferred.  Oolonel  H.  P.  Peacock  alludes  to  two  classes  of 
cane  grown  in  Ulwar  as  follows  :— 

"There  are  two  kinds  of  cane  cultivated,  (i)saroda  or  kansla  of  a  red  colour;  (2) 
china,  dhola,  purhea  or  kotarea,  of  a  white  colour,  and  the  juice  of  which  is  found 
to  have  less  saccharine  matter  than  the  former. 

The  Political  Agent  of  Kotah  wrote  of  the  canes  of  that  State  that 
the  undermentioned  kinds  are  cultivated — 

(1)  Ponda,  a  very  thick  cane;  it  is  only  used  for  chewing,  Sindjagri  is  not  made 
from  It. 

(2)  Kali  Gond  Girri,  a  thick  dark  cane :  as  in  the  case  of  ponda^  jagri  is  not 
maae  from  it  and  it  is  only  used  for  chewing. 

(3)  Dhdi  Gond  Girri,  a  light  coloured  cane  used  for  chewing  onlv. 

(4)  Dhola,  light  coloured^  about  7  feet  long,  gives  plentiful  juice;  resembles 
No.  5,  but  is  lighter  in  cok>ur,  is  commonly  used  for  making y<i^. 

(5)  Bansharra  grows  to  about  6  feet  in  length,  produces  much  juice  and  is  more 
used  than  any  other  cane  for  making/a^rt,  the  colour  of  the  J  agri  made  from  it  is  reddish. 
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(6)  Mouhiora  a  sfaortisb  cane  with  joints  far  apart*  light  in  colour ;  the  jagri 
made  from  it  is  dark  and  granulated. 

(7)  Kaiarw,  dark  in  colour :  about  6  feet  long,  joints  about  5  inches  apart ;  juice 
of  a  brown  colour;  jagri  dark  and  ^pranulated. 

(S)  Charms  about  7  feet  long,  hght  coloured  cane ;  joints  about  8  inches  apart ; 
jagri  is  generally  manufactured  from  its  juice. 

(9)  Kansiya  slightly  red  in  colour  and  about  6  feet  long;  joints  about  8  inches 
apart ;  Jagri  reddish  anid  sprsiulated. 

(10;  ^ar/x^  a  light  coloured  cane  about  6  feet  long;  joints  about  5  inches  apart* 
jagri  reddish  and  ^y  slightly  sweet. 

(■  i)  Mungia  Hght  cokmred  with  dark  marks  between  the  joints  which  are  about 
4  iaches  apart,  grows  to  a  height  of  about  6  feet;  produces  much  juice. 

(la)  MacIuU,  a  very  long  can^  brown  colour ;  produces  much  juice;  jagri  light 
coloured  and  granulated. 

'*  The  only  two  kinds  of  soil  (both  requiring  irrigation)  ucgon  which  the  cane  is 
grown  are : — 

^  Sri  Mai  (black  soil)  of  every  description, 
(n)  HHa  Mai  (lightly  brown  scnl). 

"  Alt  Ae  above  kinds  of  cane  are  said  to  grow  equally  well  on  either  of  these  soils » 
if  either  has  the  preference  it  should  be  c^ven  to pilia  mal  for  each  description.  The 
inhabitants  of  towns  and  larger  villag^es  being  comparatively  the  more  prosperous,  can 
afford  to  purchase  cane  freeljr  for  chewing,  therefore  those  cultivators  who  possess 
cane-growing  land  in  their  vicinity  turn  their  attention  principally  to  those  classes  of 
cane,  which,  though  notso  valuable  for  their  ya^ri-produang  qualities,  are  the  favourite 
sorts  for  chewing,  in  the  wilder  and  poorer  ^rts  of  the  country,  on  the  other  hand, 
where  people  cannot  afford  to  chew,  but  reqmre /V^^rt,  the  dhola  and  bansbarra  kinds 
are  the  most  frequently  selected.  The  rural  cultivators  bring  in  jagri  for  sale  in  the 
towns  and  large  villages.  They  do  not  find  it  remunerative  to  gfrow  the  canes  used 
merely  for  chewing,  as  there  is  little  or  no  demand  among  their  poorer  neighbours,  and 
the  cost  of  transport  to  the  towns  and  large  villages  would  be  prohibitory.  The  kmds 
of  cane  grown  in  this  State  are  believed  to  be  similar  to  the  best  grown  elsewhere,  but 
owing  to  the  inferiority  of  the  soil  for  producing  sugar-cane  an  inferior  cane  is  the 
result.  The  prindpal  oefect  here  seems  to  be  good  manare.  If  this  could  be  procured, 
the  soil  could  be,  it  is  said,  improved  to  the  level  of  the  best  cane-growing  soils  in 
o^er  paitsof  India,  and  an  equally  good  cane  could  be  produced.  In  some  cases 
irrigation  is  difficult,  the  kind  of  plough  used  is  defective,  nor  are  the  cattle  strong  as 
a  rale*  Under  existing  circumstances  it  is  believed  that  the  ignorance  of  the  cuiti- 
vators  is  the  only  obstacle  to  the  production  of  a  better  cane. 

Mr.  A.  Wfngate  wrote  in  1883  that  "there  are  not  many  kinds  of 
sugar-cane  in  common  use  for  plantings  the  chief  distinction  being  between 
the  cane  grown  for  selling,  mostly  found  in  the  neicrhbourhood  of  towns, 
and  that  grown  for  crushinp^.  Of  the  former  kind  that  chiefly  in  favour 
is  known  as  gondgadi  sometimes  called  paunda,  and  of  the  latter  kind, 
the  commonest  are  bharar  and  bhamsiawarchota.  In  appearance  the 
canes  are  light  yellow  or  green  in  colour,  and  slender,  there  is  also  a 
dark  variety  locally  called  '  black/  but  it  is  not  common  in  Central 
Meywar.*' 

Major  W.  J.  W.  Muir,  Political  Agent,  Harowtee  and  Tonk^  fur- 
nished in  1882  a  detailed  report  on  Sugar-cane  cultivation  from  which  the 
foUowing  passage  may  be  here  abstrs^ted  as  giving  an  account  of  the 
cnltivat«l  forms :— - 

"  In  the  districts  of  Keshorae  Patau  of  Bundi  and  of  Nimbahera,  Chabra,  Parawa 
and  Sironj  of  Tonk,  the  kali  and  dhantni  soils  predominate,  while  the  bhuri 
and  £t/t  are  found  only  in  parts.  In  the  remaining  portion  of  the  Bundi  State,  in 
the  Tonk  and  Aligarh  districts  of  Tonk,  in  the  Phoolya  or  British  pergunnah  of 
Shahpura  and  in  the  Kherar  villages  of  Je3rpore  and  Meywar  in  the  neighbourhood 
of  Deoli,  the  reverse  is  the  case,  and  while  the  kali  and  dhamni  are  found  in  a 
lesser  degree  the  bhuri  and  pili  are  the  principal  soils.  Those  of  the  best 
quality  situated  near  wells  with  sweet  water  are  selected  for  raising  sugar-cane, 
which  is  a  rabi  or  cold  weather  crop  and  is  gfrown  principally  on  lands  irrigated  by 
wdlS)  though  it  is  also  raised  on  lands  watered  by  tanks  and  rivers.  It  is,  nowever, 
nowhere  cultivated  on  unirrigated  lands  in  the  parts  mentioned  above. 
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'*  The  following  table  exhibits  the  different  kinds  of  cana  cultivated ;  the  principal 
ones  being  shown  separately  : — 


Name  of  district. 

Varieties. 

No. 

h 

i 

J* 
M 

-a- 

(«  a 

1 

S 

:2 

i 

i> 

Principal  ones. 

1 
2 

3 

4 
5 

6 

7 
8 

The  Bundi  State 

Tonk   and  Ali- 

N^bahera 
£irwa       ..       . 
Xhabra     . 

Sironj        •         • 

Phooliya  . 
Kherar,  Jeypore 
and  Maywar. 

do 
do 
do 

di^ 

do 

do 
do 

do 
do 

do 

do 

do 

do 
do 

do 
do 
do 
do 

do 
do 

d^' 

do 
do 

do 
do 

do 

do 

do 

do 

do 

do 
do 

Mungiya         and 
kansiya. 
Do.        do. 

Do.        do. 

Bharal. 

Katariya  and 
Kansiya. 

Ledu  and  Kan- 
siya. 

Kansiya. 

Kansiya. 

'*The  two  gondgari  species  are  cultivated  principally  on  hhuri  soil  which 
contains  a  certain  portion  of  sand.  The  ledu  mungiya  and  katariya  kinds 
on  kalif  the  bharal  on  both  the  kali  and  bhuri,  while  the  leniaining  kinds  on  all 
four  soils. 

**  The  gondf^ari  cane  b  thick  and  solid  of  thin  watery  juice,  sweet  taste,  soft, 
and  dear  in  price.  ^  It  is  considered  of  a  superior  quality,  is  used  only  for  eating, 
and  is  sown  in  a  limited  quantity. 

"  The  mutora  grows  to  a  maximum  diameter  kA  f  of  an  inch,  is  hard,  and  has 
a  hollow  space  running  through  its  centre  containing  two  or  three  fibres  which  can 
be  pulled  out.  Its  colour  is  somewhat  greenish,  its  juice  is  thin  and  slightly  bitter. 
It  IS  also  largely  eaten  and  the  reason  why  it  is  not  manufactured  into  gut  in  any 
(luantity  is  that  the  gur  produced  is  wanting  (ist)  in  weight  and  substaince,  (2nd) 
in  sweetness,  and  (3rd)  in  the  dana  or  grains. 

**  The  ledu  resembles  the  mutora  but  is  soft  and  sweet  in  taste. 

"  The  bharal  is  of  two  kinds,  one  with  a  thick,  the  other  with  a  thin  cane.  It 
has  a  watery  juice  which  is  not  very  sweet  and  yields  but  little  gur^  but  is  not 
wanting  in  grains. 

**  The  mungiya  is  of  a  greyish  colour,  with  a  cane  about  half  an  inch  in  dia- 
meter and  is  solid  and  soft  to  the  touch.  It  ^ds  a  thick  juice,  the  gur  from 
which  is  slightly  greenish  and  not  wanting  in  grains. 

'<The  machal  is  like  the  mungiya  in  all  respects  except  that  the  space 
between  the  knots  is  longer. 

'*  The  katariya  is  yellowish  and  is  about  half  an  inch  in  diameter.  It  is  solid 
but  soft  to  the  touch,  and  its  juice  is  thick  and  sweet.  The  gur  is  yellowish  and 
of  a  good  quality. 

''The  sarrt  is  a  thin  gfreenish  cane  but  solid.  Its  juice  is  thick  and  sweet  but 
the  knots  are  not  very  far  apart.  The  gur  is  reddish,  soft,  and  not  wanting  in 
grains  and  weighs  heavy. 

*'  The  kansiya  is  like  the  sarri  but  is  hard  and  has  a  longer  space  between 
the  knots.    It  has  also  a  hollow  centre  with  fibres." 

In  Ajmir-Mbrwara  it  has  been  stated  that  three  forms  of  cane  are 
erown,  vi§.,  sagari,  gundgiri,  and  kansea.  The  last  mentioned  is  said  to 
be  cultivated  for  the  parpose  of  its  juice  which  is  sweeter,  clearer  and 
more  palatable  than  that  of  any  other  cane.  Sugar  manufacture  is,  how- 
ever, confined  to  the  villages  belonging  to  the  Chokla  of  Pushkar  The 
sagrai  and  gundgiri  canes  are  grown  near  the  homesteads  and  are  eaten 
fresh. 
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(i)  BOMBAY.— Most  of  the  early  writers  speak  of  three  forms  of  cane 
as  met  with  in  Bombay  and  that  these  are  much  larger  than  the  canes  of 
Bengal.  The  amount  of  crystallizable  sugar  which  they  contain  appears, 
however,  to  be  considerably  less,  hence  apparently  the  reason  of  the 
greater  importance  of  sugar  cultivation  in  Bengal. 

In  Ahmadnagar,  according  to  the  Bombay  Gametteer,  four  chief  kinds  of  sugar- 
cane are  erown,  kala,  or  black,  pundydbds*  or  Dale  yellow,  bahmani,  white  and 
paiple,  and  kadi  or  white.  Kola  or  black  also  called  tamboa  or  red,  is  of  a  dark 
molberrv  colour  and  grows  six  to  ten  feet  high  and  one  and  a  half  to  two  and  a  half 
inches  thick.  It  is  vety  juicy  and  yields  dark.  Drown,  raw  sugar  or  gtir,  Pundydbds, 
also  called  pandkra  or  white,  is  pale  yellow  in  colour  and  is  thicker,  but  shorter  than 
the  black  and  yields  a  lighter  coloured  and  higher  priced  raw  sugar.  Bahmani,  a 
variegated  white  and  pale  cane,  is  soft  in  the  bark  and  is  chiefly  sold  for  eating  raw. 
Kadi  also  called  halkya  or  bet  \s  white,  and  is  slender,  shorter,  and  less  juicy  than 
the  others.  It  is  sown  along  the  ed^^es  of  6elds  of  the  other  varieties,  as  it  requires 
little  water,  manure  or  care.  In  damp  lands  the  kudi  or  bet  yields  a  second  growth 
(a  ratoon  crop)  from  the  original  stalk. 

Baboda.— Only  two  varieties  of  sugar-cane  are  known  in  the  district,  the  white  and 
the  purple  colourra.  There  are  two  varieties  of  the  white  sort,  vtB.,  vasaigari  or 
maU»an  and  vansi.  The  latter  is  thinner  than  the  former.  In  Dharwar  the 
chief  varieties  used  are  kabbu^  ramrasdalit  gabrasdali  and  kara  kabbu.  The 
hdlknbhu  ot  ^aas  Qxic.  though  the  smallest  variety  is  considered  the  finest.  It  is 
white  and  thin,  about  the  thickness  of  a  ^ood  sized  millet  stalk.  It  is  sown  in  rice- 
fields  and  is  considered  a  hardy  plant.  It  is  very  largely  grown  because  it  has  several 
advantages  over  the  other  vaneties.  It  wants  less  water  than  the  large  white  and  red 
kinds.  After  It  has  once  fairly  taken  root  little  watering  is  required,  the  rain  alone 
proving  nearly  enough.  I'hough  the  larger  cane  gives  much  more  juice  it  has  much 
less  saccharine  matter  in  proportion  than  the  small  cane,  and  requires  far  more 
boiling  to  make  gur  or  coarse  sugar.  The  gur  made  from  the  small  cane  is  also  con- 
sidered of  superior  quality.  The  ^ur  of  the  small  cane  is  light  and  granulated,  while 
that  of  the  large  cane  is  heavy,  wiry  and  of  a  somewhat  darker  colour.  On  account 
of  its  hard  bamboo-like  texture  the  small  cane  is  much  less  subject  to  the  attacks  of 
jackals  and  wild  cats  than  the  larg^e  cane.  To  sow  an  acre  of  halkabbu  requires 
3,500  to  3,000  cutting  at  three  cuttinjgs  a  cane.  The  ramras  dali  cane  is  streaked 
white  and  red,  and  is  sown  in  rice-fields  as  well  as  in  gardens.  It  grows  to  a  fair 
height  and  thickness,  and  an  acre  yields  about  ten  loads  of  inierior  jagri,  from  which 
00  sugar  is  made.  The  gabrasdali  is  grown  in  smaJ  quantities  in  garden  lands  for 
local  use,  and  wants  care  and  water  once  a  fortnight.  The  skin  of  this  cane  is  remark- 
ably thin,  the  knots  are  far  apart  and  it  is  very  luicy.  It  is  much  like  the  Mauritius 
caae.  For  an  acre  of  gabrasdali  or  ^  rdmrasaeai  5»ooo  cuttings  at  five  cuttings  a 
cane  are  required.  The  karra  kabbu  is  the  common  red  cane.  The  other  four  minor 
varieties  are  the  Mauritius  or  morish^dda-luibbuf  dodiya,  byatalldcda,  and  the  bilt 
kabbu.  The  Mauritius  cane  jrields  juice  superior  to  that  of  the  common  cane,  but,  as 
it  wants  more  water,  and  is  more  liable  to  be  gnawed  and  eaten  by  jackals  and 
porcupines  its  growth  » limited. 

Of  Kanara  it  is  said  :— *'  Sugar-cane,  kabbu,  is  largely  grown  both  above  and 
below  the  Sahyidris.  It  is  of  three  kinds,  rasal  or  spotted,  kare  or  black,  and  bile 
or  white.  Das  kabbu  grows  about  two  inches  thick  and  six  to  seven  feet  long,  and 
yields  more  juice  than  either  of  the  other  kinds.  Kare  kabbu  grows  about  an  inch 
thick  and  four  to  five  feet  long,  and  bile  kabbu  about  half  an  inch  thick  and  three 
and  a  half  to  four  and  a  halt  feet  long.  The  kare  kabbu,  whose  molasses  are 
reckoned  the  best,  is  mostly  grown  on  the  coast,  on  river  and  stream  banks,  near 
ponds,  and  in  other  places  where  water  is  available." 

In  Khandesh  the  five  chief  kinds  of  cane  are: — "A  small  cane,  khadya;  a 
black  cane,  kdla:  a  white  cane,  hundya  or  pdndhra  ;  a  striped  cane,  bdngdya  ;  and 
Mauritius,  a  yellow^  cane.  The^  small  khadya  cane  is  the  most  widely  grown  as, 
though  it  yields  inferior  molasses,  its  hardness  makes  it  stand  storing  and  carrying  from 
one  market  to  another.  1  he  black,  kdla,  cane,  the  best  for  eating,  is  usualfy  grown 
for  that  purpose  only.  The  white  pundva  or  pdndhra^  and  striped,  bdngdya,  canes 
are  both  food  croppers,  but  require  to  be  well  watered  and  freely  manured.  They 
are  usually  cut  for  market,  but  also  yield  very  fair  molasses.  One  variety  of  the  white 
cane,  a  httle  stouter  than  the  finger,  hard  and  woody,  contains  apparently  but 
little  juice.  What  there  is  must  be  very  sweet  as  the  yield  of  molasses  is  very  great. 
The  Mauritius  cane,  introduced  on  the  Government  farm  at  Bhadgaon,  is  now 
rather  widely  grown.    As  to  bringing  it  to  perfection   it  wants  rich  manuring  and 
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waterlog,  it  is  usually  found  only  in  the  fields  ol  well-to-do  ryots.  The  molasses  is 
sngaiy  and  fine,  but,  as  it  carries  badly^  its  price  rules  httle  above  the  small 
khadva  cane  molasses" 

KOLHAPUR. — The  su^r-cane  crop  is  one  of  the  most  important  in  the  State. 
There  are  five  kinds  of  sucrar-cane  erown  in  Kolhapur :  bfum/ra,  chimndpunda^ 
khadkya,  rdmrasdl,  and  tdnU)di  or  red.  Of  these  five  kinds  bkonfta  is  strecUced 
white  and  red  and  is  grown  io  garden  lands  to  a  less  extent  than  rdmrasdl, 
Chimndpunda  seems  to  be  a  swedes  of  rdmrasdl.  Its  skin  is  thin  and  its  ioints  are 
close.  As  it  is  considered  inferior  to  the  other  kinds  very  little  sugar  is  made  from  it. 
Khadkya  is  white^  grows  about  the  thickness  of  a  good  Indian  millet  stalk,  and  has 
very  little  sacchanne  matter.  It  is  grown  in  the  PanhAla,  Karvir,  and  Bhudargad 
Sup-divisions.  It  is  bard  and  requires  to  be  watered  thoroughly,  only  once  during  the 
dry  months.  Rdmrasdl,  a  white  variety,  about  five  to  eight  feet  high  and  an  inch 
thick,  is  largely  grown  in  the  gardes  lands  of  the  Alta,  Karvir,  andShircH  Sub-divisions. 
Its  joints  are  far  apart,  and  it  is  the  most  juicy^of  all  varieties.  Tdmbdi  or  red  was 
once  very  common,  but  it  has  now  given  way  everywhere  to  bhonga  and  rdmrasdl. 
Though  less  juicy  it  is  sweeter  than  rdmrasal  and  is  much  eaten.  Of  these  five  kkds 
the  white  and  the  striped  kinds  seem  to  have  been  introduced  about  thirty-five  years 
ag0i»  and  they^  if  not  the  acclimatised  varieties  of  Mauritius,  very  much  resemble  it. 

Nasik.— -Of  the  varieties  grown  here,  there  are  four  kinds  called — *••  White 
khadyOf  striped  bdngdya,  black  kdla  or  lambda,  and  Mauritius  called  baso.  The 
last  is  grown  only  to  a  very  limited  extent  near  Ndsik  and  I>eoUili.  The  white 
cane,  Mhadya,  tnough  very  hard  and  coarse  for  eating,  yields  the  best  molasses, 
and  the  crop  requires  less  labour  and  care.  It  is  found  over  almost  the  whole  district. 
In  Milegaon  and  part  of  Yeola,  the  striped  hdngdya  cane  is  chiefly  grrown,  bat  it  is 
seldom  pressed.  Mauritius  cane  requires  the  greatest  care  as  regards  water  and 
manure,  and  the  molasses  are  generally  inferior"  {Bombay  Gam,)* 

Mr.  Oz&nne,  Director  0/ Land  Records  and  AgriculturCf  atiempted  sl 
classification  of  the  Bombay  canes  in  a  Note  on  the  Cultivation  of  the 
Sugar-cane,  which  he  published  in  1887.  He  referred  all  the  forms  men- 
tioned by  kical  officers  to  four  sections  as  follows  : — 

I.  The  large  white  cane.—"  Soft,  juicy,  tall,  and  thick.  The  gul  is 
soft  and  does  not  carry  well.  But  with '  abundant  irrigation  the  laree 
outturn  makes  this  variety  very  popular  where  water  is  plentiful.  Its 
softness  renders  it  excessively  liable  to  damage  by  cattle  and  jackals. 
In  some  districts  it  is  supposed  that  there  are  two  varieties  of  the  white 
cane,  one  indigenous  and  the  other  imported  from  Mauritius.  The 
supposition  may  be  correct,  but  it  is  more  probable  that  one  is  merely  an 
earlier  importation  than  the  other.'* 

This  includes  the  following  forms  :— 
Mardihu 

I.  Pundia  or  Phundia. — ^This  is  the  commonest  name.  The  word  probably  means 
white,  though  colloquially  it  is  used  of  a  fat  dumpy  child,  and  may  be  applied  to 
denote  the  uiick  growth  of  this  variety. 

3.  Morisas  or  Moris. — Corruptions  of  Mauritius,  reported  from  Khindesh  (S&vda) 
and  Ratnagiri. 

3.  Pindhra.— White. 

4.  Vilayati.— Foreign. 

Gi^ardti^ 

5.  Dholi.— White. 

6.  Bhiri. — Brownish  white. 

7.  Pundi. — Mar.  Pundia.    Occasionally  used. 

8.  Malbiri. — ».«.  From  the  Malabar  coast,  where  Mauritius  cane  was  first  intro- 
duced. 

Kdnarese, 
9.  Bile  Kabbu. — White  cane. 
10.  Dodd  or  D4s  Kabbu. — Large  cane. 

II.  Rasavali  or  Rasaddli. — ^Juicy  cane. 

12.  Hotti  Kabbu. — Bellied  cane.  So  when  wheat  is  puffed  out  and  swollen  it  is 
called  bellied  wheat. 

13.  Gubbarasdili.— Knotty  cane.  This  variety  is  alleged  to  be  distinct.  Its 
joints  are  short. 
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14,  Acha — White. 

15.  Viliyati.— rForeign— introduoed  from  the  Panjib« 

3.  **  Thk  large  red  or  black  cane. — The  colour  varies  from  red  to 
dark  purple.  This  variety  is  gradually  giving  place  to  the  white  cane.  It 
is,  however,  sweeter  and  more  liked  for  raw  eating.  On  the  other  hand, 
the  colour  of  the  cane  is  imparted  to  ihegul,  thus  depreciating  its  commercial 
value.  A  ydlow  golden  is  the  best  colour  for  guL  The  red  cane  is  soft, 
juicy  and  sweet,  but  not  so  large  a  cropper  as  the  white. 

Mardthu 

1.  Kila.— Black. 

2.  Tkmh  or  Timbda.— Red. 

3.  NJla.— Purple. 

4.  JixabhU.— Purple. 

S  Riti^^Red.  Tbert  ar*  several  local  nanes  deacrmlrre  of  the  90«rce  from 
^jUienoo  the  caoe  was  iotrodnced;  thus  the  Balsdri,  the  Vasai,  and  tha  Songhadi 
cane,  introduced  from  Balsir,  Bassein,  and  Kitbii.w4d. 

6.  141. — Red.  There  are  several  local  names  descriptive  of  the  source  from 
whence  the  cane  was  introduced ;  thus  the  Balsiti,  the  Vasai,  and  the  Songhadi  cane, 
intfodoced  from  Balsir,  Bassein,  and  Kithiiwid. 

Kdnarese. 
7*  Kare  Kabbu.— Black  cane. 

SindkL 

8.  Garho.— Rod. 

9,  Vangrae.— Purple. 

3.  ••  Striped  or  streaked  cane.— The  stalk  is  variegated  with  streaks 
or  lines  of  purple  and  white.  It  is  the  favourite  for  raw  eating  but  makes 
goodftf/. 

Mardtki. 

I.  B4ng;dia. — Ban^  cane — derived  from  a  coloured  kind  of  bangle. 

a.  Kibara. — ^Vaci^^ated.    A  common  name  in  Sitira,  and  occasional  in  Pbona. 

3.  BharaL— A  trough  oc  tube.  Due  probably  to  a  larger  central  ptth  m  this  than 
in  otoer  canes. 

4.  Bhonga  or  Bbong&la. — Literally  hollow.  This  name  is  common  ia  Kolhipur 
and  conveys  a  meaning  similar  to  that  conveyed  by  Bharal  and  Dhamni. 

Kdnarese. 

5.  Rambilt. — Meaning  doubtful. 

^  6.  Rdmrasddli. — Rim  is  the  name  of  the  god^  meaning  intensive,  '*  The  prince  of 
Yucf  canes." 

7.  Riidtaginthi.— Rwdiagi ath  is  a  figure  worked  into  cloth  on  the  loom,  *'  Figured 
C9M98*" 

8«  Dhamni. — K  tube,  equivalent  to  Bharal  in  Marithi. 

N.B. — This  variety  iaapfafentlit  unkaowo  in  Gujariit  and  Sisd. 

4.  ••  The  straw  cane.— This  is  the  hard,  slender  variety.  Its  hardness 
makes  it  popular  where  pig  and  jackals  are  harmful.  It  ts  much  grown, 
for  it  will  mature  with  a  very  scant  supply  of  water.  It  is  even  grown  in 
tracts  of  heavy  rainfall  without  water  at  all  or  else  with  a  preliminary 
floodin^f  only  at  planting  time.  When  thus  g^wn  it  is  called  the  watei^ 
less  {mpam),  cane.  It  is  hardy  and  produces  gul  of  excellent  colour  and 
keeping  qualities.  ** 

Mardtki. 

Vira. — ^Vira  «  air,  cane  not  artifidally  watered* 

Khadia. — From  kfaadi  a  stone,  a  name  due  to  the  hardness  of  this  variety. 

Bharad. — Bharad  land  is  hard,  hilly  land. 

Dongaria. — Dongaria  is  hilly.    These  last  three  names  convey  the  same  idea. 

Khajuria. — Date-palm  cane,  perhaps  from  the  taste  of  the  juice  or  the  gul» 

^i;to.-S;>S*  D^..  I^o*  the**  word,  mean ban,bo<^ 
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8.  Bhonsa. — A  reed,  in  Ratnisfiri. 

9.  Kithi.— In  Bijipur,  kithi  -  a  stick—"  Stick  cane." 

Kdnarese, 

10.  Hul  Kabbu. — Grass  cane. 

11.  B&sar  Kabbu. — Meaning  doubtful. 

12.  Betta  Kabbu.— The  '*  Reed  cane."    Betta  ■>  a  reed  or  rattan,  equivalent  to 
Bhonsa  {see  above). 

Gujardti, 

13.  Vinsi.— In  Surat  and  K&tbiiwid,  vans  —  a  bamboo,  "  Bamboo  cane." 

It  is  somewhat  remarkable  that  a  superior  quality  of  cane,  met  with 
almost  throughout  Bengal  and  Assam,  should  be  desi^ated  a  Bombay  cane. 
There  appears  to  be  no  distinct  record  of  its  introduction  into  Bengal,  but  its 
existence  may  be  viewed  as  deriving  interest  from  the  fact  that  the  early 
writers  speak  of  the  Mauritius  cane  having  come  originally  from  the  Mala- 
bar coast  of  Bombay.  The  Bombay  cane  was  6rst  brought  to  prominent 
attention  in  1857  through  Babu  Joykissen  Mukerji  having  drawn  atten- 
tion to  the  fact,  that  in  that  year  it  was  severely  attacked  by  the  Sugar-cane 
Borer,  Babu  Joykissen  wrote  that  "about  25  years  ago  Mr.  McDowell 
of  the  Kissorigunee  Indigo  Concern  introduced  the  t&cl  canes  in  the  dis- 
trict of  Rungpore,  nence  the  Natives  of  that  place  call  these  canes  shahiban 
kusar.  **0n  comparison,  he  says,  the  experimental  cultivators  were  con- 
vinced that  the  new  canes  had  more  saccharine  matter  in  them  than  the 
country  ones,  and  that  they  grew  larger  and  yielded  more  juice  than  the 
latter,  so  much  so,  that  the  pecuniary  gain  to  the  ryot  was  more  than 
twice  the  product  of  the  other.  Thus  in  a  very  few  years  the  neighbouring 
fields  of  Kissorigunge  were  covered  with  these  canes.  In  about  8  or  10 
years  these  canes  were  introduced  into  most  of  the  northern  parts  of  the 
district  and  from  thence  gradually  spread  over  throughout  the  Southern 
parts  too."  "The  canes  when  ripe  are  reaped  and  carried  to  the  mills, 
where  they  are  cut  in  small  pieces  for  being  pressed,  and  the  fields  cleared 
of  grass,  etc.  A  few  days  after,  new  shoots  b^n  to  make  their  appear- 
ance out  of  the  roots,  and  the  fields  are  then  taken  care  of,  weeded,  and 
the  earth  loosened  and  manured,  and  the  heads  tied  together  as  in  the 
first  instance.  In  a  similar  manner  a  third  crop  is  reap^  from  the  same 
field.  In  the  first  and  third  years  the  produce  of  the  shahiban  canes  were 
moderate,  but  in  the  second  year  they  yielded  a  far  superior  crop.  In  the 
fourth  year  some  of  these  fields  are  ploughed  and  manured,  and  some 
other  crops  are  cultivated,  but  in  some  instances  the  lands  are  left  unculti- 
vated for  renewing  the  fertility  of  the  soil.  For  some  years  the  shahiban 
canes  were  very  luxuriant  in  this  district,  and  the  cultivation  of  the  country 
canes  decreased  in  the  proportion  the  other  was  introduced."  Babu  Joy- 
kissen then  proceeds  to  describe  the  appearance  and  progression  of  the 
disease,  which  soon  ruined  completely  "one  of  the  much  esteemed  and  prin- 
cipal harvests  of  the  district.'*  The  facts  regarding  the  disease  willbe  found 
alluded  to  in  the  chapter  on  Disbasbs  of  the  Suoar-canb,  and  it  need 
only  be  here  added  that  the  wonder  is,  that  some  such  disease  did  not 
appear  earlier,  for  the  value  of  the  crop  only  served  to  work  its  own  ruin 
through  a  process  of  over-cultivation.  But  having  said  so  much,  the  sub- 
ject of  the  Bombay  red  canes  may  be  viewed  as  exhausted,  except  that 
writers  on  Bombay  canes  seem  ignorant  of  any  special  and  peculiar  cane 
of  Bombay  that  would  answer  to  the  cane  so  often  alluded  to  by  writers 
on  the  Bencfal  sugar*cane  industry.  The  suspicion  may,  therefore,  be 
offered  that  the  so-called  Bombay  red  canes  may  be  the  acclimatized  form 
of  Mauritius  cane  which  on  bein^  translated  to  Bengal  survived  there 
though  it  has  very  nearly  died  out  m  Bombay. 
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(d)  KADRAS.— '•  In  the  Coimbatore  district,  the  chief  varieties  are  the  white 
(veliei  or  rastdlei)  striped  namam  and  the  red  or  purple  cane.  The  first 
appears  to  be  the  Mauritius  cane,  introduced  by  uovemment  some  forty 
years  ago ;  it  has  quite  ousted  the  country  cane,  which  was  a  very  poor 
variety.  The  namam  cane  is  chiefly  used  for  eating,  the  rastalet  for 
jaggery  and  sugar  **  {Man,  Coimbatore  Disi.),  In  1843  sugar-cane  culti- 
vation was  intr^uced  into  the  Kurnool  district  when  cuttings  of  Mauri- 
tius cane  were  sent  from  Madras,  and  for  several  years  the  Government 
encourafi[ed  the  industry  by  remitting  the  land  tax  where  it  was  grown. 

The  Madras  forms  of  sugar-cane  were  so  fully  investigated  by  Dr. 
Buchanan-Hamilton  in  his  Journey  from  Madras  through  Mysore  and 
Kanara,  that  it  seems  only  necessary  to  supplement  the  remarks  that  will 
be  found  below  regarding  suear-cane  cultivation  in  this  Presidency  by 
furnishing  a  few  of  Dr>  Hamilton's  passages  that  more  especially  deal 
with  the  varieties. 

Mysore  &  Cooro. — Dr.  Buchanan-Hamilton  in  the  report  of  his 
Journey  from  Madras  through  Mysore,  Kanara  and  Malabar  gives  many 
passages  regarding  the  canes  he  saw.    Of  Mysore  he  says  :— 

**  A  consderable  quantity  of  sufifar-caoe  is  cultivated  by  the  farmers  of  the  Ashta- 
rram.  It  is  of  two  kinds :  restali  and  puttaputH,  Both  yiekl  bella,  or  jagory  ;  but 
tne  Natives  can  extract  sujnr  from  the  puttaputH  alone.  The  jagory  of  the  latter 
is  also  reckoned  the  best.  The  rettalt  can  onlybe  planted  in  Chaitra,  tne  ^uttaputti 
may  also  be  planted  in  Sravana  or  Magha,  The  crop  of  restali  is  owex  in  a  year, 
that  of  putta(utii  requires  fourteen  months,  but  may  be  followed  by  a  second  crop 
or,  as  is  said  m  the  West  Indies,  by  a  crop  of  rattoons,  which  require  twelve  months 
only  to  ripen.  The  restali  will  not  survive  for  a  second  crop.  Tnis  is  the  ori^nal 
sugar-cane  of  the  country :  the  puttaputH  was  introduced  from  Arcot  by  Mustaph 
Aly  Khan,  who  in  the  reign  of  Hyder  was  Tosha  Kkany,  or  paymaster  general. 
The  cultivation  of  restali  has  ever  since  been  gradually  declining."  So  again  he 
remarks  of  Chinapatam,  in  Madura,  that  *'  both  puttaputH  and  restalu  canes  are 
cultivated,  and  of  both  the  white  sugar  can  be  made  ;  but  cane  that  is  raised  on  a 
rich  soil  will  not  answer  for  this  purpose,  as  its  cane  can  never  be  made  to  granulate." 
"  Near  Bangalore,"  I  observed,  he  continues,  "  the  cultivation  of  a  kind  of  sugar-cane 
called  moracabo,  or  stick  cane.  This  kind  never  grows  thicker  than  the  finger,  and  is 
very  hard  and  unproductive  of  juice,  but  it  requires  less  water  than  the  restali.  It 
seems  to  have  been  the  original  sugar-cane  of  the  Kolar  district,  of  whkh  all  the  coun- 
try on  this  side,  of  the  central  chain  of  hills  form  a  part.  The  farmers  have  lately 
introduced  the  puttaputH  from  the  lower  Karnatic^  and  are  extending jts  cultivation 
as  fast  as  they  can  procure  cuttings. 

*•  The  kinds  of  sugar-cane  cultivated  in  the  country  round  Kolar  are  four,  which 
are  esteemed  in  the  following  order,  ist  restali  :  2na  puttaputH  ;  3rd  moracabo ; 
4th,  cuttaycabo.  The  two  last  are  very  small,  s«dom  exceedmg  the  thickness  of  the 
littie  finger^  yet  the  cuttaycabo  is  the  one  most  commonly  cultivated.  This  is  owing 
to  its  requiring  little  water,  for  by  means  of  the  machine  called  yatam  it  may. {have  a 
supply  sufficient  to  bring  it  to  maturity. 

In  South  Kanara,  Dr.  Hamilton  found  two  canes  commonly  cultivated. 
These  were  known  as  the  hity  and  the  cari  cabbu  or  white  and  black  canes. 
**The  former,  he  continu^  is  the  restali,  and  the  latter  the  puttaputH  of  the 
country  above  the  Ghats.  The  same  ground  will  not  produce  sugar-cane  every  vear ; 
between  every  two  crops  of  cane  there  must  be  two  crops  of  rice.  Apiece  of  land 
that  sows  one  moray  of  rk:e,  will  prodnce  4,000  canes,  which  are  about  six  feet  long, 
and  sell  to  the  jagory  boilers  at  from  halt  to  one  rupee  a  hundred.  The  moray  sow- 
ing of  betta  land  is  here  about  30,000  square  feet,  so  that,  according  to  the  price  of 
sugar-cane,  the  acre  produces  from  R58  to  K29,  or  from  about  £S'\7s.  to  jf2-i8-6rf. 
The  land  tax  is  the  same  as  when  the  field  is  cultivated  for  rice.  The  want  of  fire- 
wood is  the  greatest  obstacle  to  this  cultivation  ;  the  trash,  or  expressed  stems,  is 
not  sufficient  to  boil  the  juice  into  Jaeory,  while  that  operation  is  performed  in  earth- 
en pots  placed  over  an  open  fire,  ft  all  the  land  in  Codeal  Taluc  (district)  that  is 
fit  for  the  purpose,  were  employed  to  raise  sugar  cane,  it  would  yearly  produce  1,000 
Pagodas  worth  of  cane;  that  is  to  say,  there  are  about  1 135  maunds  sowing  of  land, 
that  once  in  three  years  might  be  cultivated.  The  quantity  in  the  neighbouring 
district  on  the  south  side  of  the  river  b  much  greater.    The  jagory  made  here  is 
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hard^  but  black,  and  of  a  bad  quality.  It  sells  at  3  maunds  for  the  pagoda,  or  at 
135.  x\d,  a  hundred  weigfht.  Between  the  rows  of  sugar-cane  are  raised  some 
cucurbitaceous  plants,  and  some  kitchen  stuffs,  that  soon  come  to  niaturity." 

In  NottTH  Kanaka  "sugar-cane,"  Dr.  Hamilton  tells  os,  was  at  the  beginning  of 
the  present  century,  "raised  on  mackey  land ;  but  four  years  must  intervene  between 
every  two  crops ;  aiid  for  the  hrst  two  years  after  cane,  the  Hce  do^  not  thrive.  The 
kind  of  cane  need  here.  Dr.  Hamilton  adds,  is  called  bttly^kabo  which  above  the 
Ghats  is  known  as  mora  kabo»  Inland  th^  cvltivatel  the  atri'kabo  which  above 
the  Ghats  is  called  futiafuitv,  *  * 

In  Kellamangalam  (m  the  Kamata)  Dr.  Hamilton  found  four  kinds  of  cane, 
me,,  reiiali,  puttaputfy,  maro'kabo,  and  chittuvasun.  The  jaggery  of  the  restali, 
be  tells  us,  sold  higher  than  that  of  any  of  the  other  forms  and  that  the puitaputty, 
was  valued  as  an  ^ible  cane.  The  caH-kabo,  a  fifth  form  allied  to  the  putiaputty, 
like  it  requires  garden  cuhivation»  but  the  mata^abo^  and  chUtuwasun  may  be 
grown  anywhere. 

(i).  BURlIA.^In  a  report  on  the  sugar-cane  of  Burma  Mr.  J.  E.  Bridges 
furnishes  the  following  particulars  regarding  the  forms  met  with  :— 

"  In  BurmeM  times  there  where  small  patches  of  black  cane  grown  round  Beelin 
and  sugar  was  manufactured  in  small  quantities.  Shortly  after  the  English  took  the 
country,  the  '  Madras  cane '  was  introduced  from  Moulmein,  and  it  is  now  the  cane 
almost  exclusively  gprown  in  this  tract.  It  is  of  a  yellowish  ot>lour  and  so  flexible  that 
it  does  not  require  any  supports.  It  grows  to  a  height  of  10  to  12  feet.  Various 
testings  of  the  jukre  m  this  caue  were  made  with  the  saocharometer  and  the  lesnlts 
are  given  below,  together  with  corresponding  percentage  of  coarse  sufi^  obtained  by 
actual  experiment : — 


Name  of  villagie. 


9. 
10. 
II. 
12. 
13. 


Kadipoo      •        •        •        • 
NgetchooB  .        •        .        . 
Dawoon  (Thatone  Suh-division)  * 
Ditto        (    ditto) 
NyouBpalin  .        .        • 

Shwayky  •  .  •  • 
Pokwon  .... 
Beelin  •        .        .        . 

Pokwon  .... 
Payasaik  .... 
Thebbvoo  river     • 

Ditto      .... 
Ditto      .... 


Percentage  of 

Percentage  of 

sugar  in  juice 

coarse  sugar  in 

according  to 

Juice  according 
to  experiment. 

saccharometer. 

23-57 

14-76 

3571 

1537 

ao'oo 

12-52 

22*85 

14-31 

2571 

15-69 

a2'8s 

14-31 

22-85 

14-31 

24-25 

15-76 

24-25 

15-36 

24-25 

14-45 

2S'7i 

15-69 

27-14 

17-00 

27-14 

1700 

"  The  percentage  of  jaggery  to  juice  is  said  to  increase  as  the  dry  season  advances 
and  the  testings  made  would  confirm  this  fact,  as  the  testings  on  the  Thehbyoo  which 
were  made  at  the  end  of  November,  give  a  much  higher  percentage  than  those  made 
on  the  Beelin  river  about  a  month  earlier.  An  iron  boiling-pan  (kfaw)  containing 
14-16  gallons,  or  i4i*6oBt.  of  juice,  yields  in  November  22-75^.  of  jaggery.  The 
cultivators  state  that  in  January  and  Februarv  an  iron  pan,  full  of  juice,  yielos  26  to 
28Ib  of  jaggery,^  or  an  increase  of  two  to  wur  per  cent.  The  percentage  of  coarse 
brown  sugar  to  juice  may,  therefore,  be  taken  as  varying  from  iS  to  20  per  cent. 

"  Next  in  importance  to  the  Madras  cane  comes  the  kaingyan,  so  called  from  its 
resemblance  to  the  kaing  or  elephant  grass.  It  is  whitish  in  colour  and  grows  to  the 
same  hei^rht  as  the  Madras  cane,  but  is  much  thinner.  It  is  also  flexible  and  does 
not  require  supports.  It  is  said  to  yield  20  to  25  canes  to  each  stool  and  to  ratoon 
for  five  years.  I  found  a  few  Burmese  cultivators  trying  this  kind  of  cane,  as  they 
think  it  will  take  less  labour  to  cultivate  than  the  Madras  cane ;  they  have,  how- 
ever, as  yet  oolv  planted  enough  of  it  to  obtain  seed  for  next  year.  The  Shans 
state  that  this  kind  of  cane  is  almost  exclusively  grown  in  their  country  ;  that  it  is 


*  This  plantation  was  injured  by  floods  and  the  cane  was  very  poor. 
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easier  to  cultivate,  bat  yields  much  less  juice  than  the  Madras  cane,  its  juice  was 
found  to  contain  21*43  per  cent,  of  sugar  according  to  the  sacoharometer  and  13*42 
per  cent,  of  coarse  brown  sugar  accorcung  to  actual  experiment.  The  macerated 
rind  or  cane  trash  of  both  the  Madras  cane  and  kaingyan  are  used  as  fuel  in  boiling 
the  juice. 

"  The  other  kinds  of  cane  are  only  fouad  in  small  quantities  here  and  there  in  the 
difiereot  plantations.    They  are — 

la)  the  anyagyattf 

{b)  the  hitkgoungyan  ; 

(c)  the  kyannet. 
^  "The  anvof^an  or  Upper  Burman  cane  is  of  a  reddish  colour  and  has  short 
thidc  joints;  its  juice  contains,  according  to  the  saccharometer,  20  per  cent,  of  sugar 
and  according  to  actual  expenment  12*52  per  cent,  of  coarse  brown  sugar. 

"  The  ^yoMkgoungyan  is  a  large  cane  of  greenish  colour  much  resembling  the 
Upper  Burman  cane;  it  has  also  short  thick  joints.  According  to  thesaccharo- 
meter  its  juice  contains  14*38  per  cent  of  sugar^  and  according  to  actual  experiment 
8*04  per  cent,  of  coarse  brown  sugar.  Loamy  soil  does  not  appear  to  suit  this  cane^ 
which  grows  best  in  the  alluvial  clay  of  the  tidal  creeks  in  the  Bassein  and  Thonegwa 
districts.  Its  juice  in  Bassein  contained,  according  to  the  saccharometer,  22*85  per 
cent,  of  sugar,  or  aooordtng  to  actual  experiment  14*31  per  cent,  of  coarse  brown 
sugar.  The  U(>per  Burman  cane  and  the  kycukgoungyon  are  exceedingly  brittle 
and  both  require  supports.  They  are  eaten  as  a  sweetmeat  and  cannot  be  utilised 
for  manufacturing  sugar^  as  they  break  at  the  joints  whilst  passing  through  the  mill. 
The  cane  trash  or  these  canes  cannot  be  used  as  fuel  for  boiling  the  juice . 

**  The  kyannet  or  black  cane  is  a  thin  cane  of  a  dark  purple  colour ;  it  has  green 
leaves  and  jrields  but  little  juice.  According  to  the  saccharometer  the  juice  of  the 
kyannet  contains  24*25  per  cent,  of  sugar  and  according  to  actual  experiment  15*19 

Eoeat.  of  coarse  brown  sugar.    There  is  another  vanety  of  black  cane  with  purple 
res  which  is  used  by  the  Burmans  as  a  cure  for  insanity.  " 

In  conclusion  it  may  be  remarked  that,  from  the  above  brief  review  of 
the  canes  of  India,  it  will  be  seen  that  the  distinction  into  edible  canes, 
|;rown  specially  for  the  local  markets  (where  the3rare  sold  as  fruits)»  and 
into  canes  grown  for  the  preparation  of  sugar,  is  urged  by  many  writers. 
Indeed^  it  is  often  said  diat  the  edible  cane  crop  is  more  profitable  than  the 
sugar-producing.  The  further  distinction  made  by  Duthie  &  Fuller  into 
canes  suitable  for  low  damp  soils  and  those  for  high  rich  lands,  where 
much  irrigation  is  necessary  will  be  observed  to  have  its  exact  paralld  in 
Roxburgh's  forms.  It  is,  besides,  the  almost  universal  classification  and 
need  not  therefore  be  further  dwelt  on.  It  is  worthy  of  special  consider- 
ation*  however,  that  in  their  nnconscknis  natural  selection,  the  Natives  of 
India  are  not  now,  and  never  have  been  atcuated  by  the  singleness  of 
purpose  that  characterizes  the  European  planter's  operations.  They 
select  not  only  canes  suitable  to  particular  climates  and  soils  but  canes 
which  are  good  for  sugar  making,  eood  for  distillation,  and  good  for  eating. 
The  two  last  mentioned  would  be  highly  unsuited  for  the  sugar  maker  as 
their  special  merit  may  be  said  to  be  a  copious  and  sweet  juice  with  a 
low  percentage  of  crystallizable  saccharine  matter.  It  is  ignorance  of  the 
fact  that  such  a  cane  is  not  only  of  great  vahie  to  the  people  of  India,  but 
even  more  i>rofitable  to  the  cultivator  that  has  caused  so  many  writers  to 
fail  to  appreciate  the  true  character  of  the  Indian  sugar  market  and  trade. 

THE  IMPROVEMENT  OF  SUGAR-CANE. 

It  may  be  said  that,  among  others,  there  are  four  possible  methods  of 
accomplishing  this  result }  (i)  oy  experimenting  with  all  available  canes 
to  test  their  adaptability  to  a  new  environment ;  (2)  by  ascertaining  the 
effect  of  peculiar  methods  of  cultivation ;  (3)  by  selection  and  propagation 
of  sports  or  buds,  found  advantageous  to  the  object  aimed  at ;  and  (4)  by 
a  similar  selection  from  seedlings. 

Suitability  to  brvironment.— It  is,  perhaps,  scarcely  necessary  to 
deal  in  great  detail  with  (1)  and  (3),  nor  to  treat  them  separately.    The 
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results  that  have  been  attained  by  the  European  planters  in  the  great 
sugar-producing  countries  will  at  once  be  brought  to  mind.    The  canes  of 
this  country  and  that,  have  been  carried  here  and  there  and  subjected  to 
all  sorts  of  experiments  with,  in  consequence,  the  production  of  an  extensive 
series  of  now  widely  different  cultivated  races  that  can  scarcely  be  said  to 
preserve  any  of  their  origfinal  characteristics.     But  even  without  securing* 
exotic  forms  on  which  to  operate,  the  planters  have  effected  vast  improve- 
ments by  ascertained  definite  systems  of  cultivation  and  treatment,  and 
the  resulting  states  of  the  cane  have  been  found  more  or  less  permanent  so 
long  as  the  required  treatment  has  been  adhered  to.    Continued  cultivation 
under  certain  conditions  of  climate  and  soil   or  under  the  influence  of 
special  manures,  etc.,  may  thus  be  said  to  tend  to  produce  or  preserve  the 
peculiarities  of  many  of  the  canes  that  have  received  distinctive  names. 
These  improvements  are  generally,  however,  rapidly  destroyed,  or  at  least 
altered,  on  the  canes  being  carried  to  still  further  countries  or  even  in  the 
same  country  on  their  being^  subjected  to  diversified  influences,     thus,  for 
example,  several  writers  af!irm  that  Bourbon  cane  was  oricfinally  obtained 
from  the  coast  of  Malabar.    Assuming  this  to  be  correct  (but  it  is  of  no 
moment  should  it  not  be  so),  the  translation  of  the  Malabar  cane  to  the 
insular  conditions  of  its  new  home  and  to  the  improved  systems  of  cultiva- 
tion it  there  received,  resulted  ultimately  in  the  production  of  what  is 
known  as  Bourbon  cane.    A  few  years'^  return  of  that  improved  state 
sufficed,  however,  in  India  to  reduce  it  to  what  is  perhaps  a  worse  condition 
than  its  original.    The  effect  of  altered  environment  may  be  said  to  be 
often  so  immediate  that  a  much  less  severe  translation  than  the  one 
indicated  may  suffice  to  produce  startling  results.    Thus,  for  example,  it 
was  at  one  time  thought  that  a  great  improvement  might  be  brought 
about,  in  the  Bengal  sugar  industry,  oy  the  cultivatiori  of  one  of  the  superior 
Bombay  qualities.     High  expectations  were  entertained,  the  plant   was 
largely  grown  (as,  for  example,  in    Hughly,  Rungpore,  and  Burdwan) 
but  unfortunately  disease  appeared  and  proved  quite  as  fatal  as  that  which 
swept  away  the  labour  and  outlay  which  had  been  spent  for  nearly  half  a 
century  in  acclimatizing  the  Otaheite  cane.     It  may  be  inferred,  however, 
from  what  has  been  said,  that,  just  as  the  Malabar  cane  in  its  new  environ-, 
ment  improved  into  Bourbon,  so  the  Bombay  might  in  Bengal  have  be- 
come a  superior  stock.    It  follows  accordingly  that  continued  experiment- 
ing with  the  cultivation  not  only  of  foreign  canes  but  of  the  canes  of  the 
provinces  and  even  of  the  districts  of  India  interchanged  may  result  in  the 
production  of  a  condition  of  high  merit.    And  this  result  may  be  obtained 
as  much  by  the  varied  methods  of  cultivation  to  which  the  plant  is  subject- 
ed as  to  peculiarities  of  climate  and  soil.    The  student  of  Indian  agricul- 
tural and  economic  questions  cannot  fail  to  bring  to  mind  an  extensive 
list  of  parallel  examples  of  the  behaviour,  or  rather  what  mi^ht  be  called 
the  eccentric  behaviour  of  plants  under  slightly  altered  conditions.    The 
whole  mystery  of  the  multitude  of  forms  of  rice  may  be  said  to  be  a  mani- 
festation of  this  principle.    It  is,  perhaps,  needless  to  cite  special  examples 
in  connection  with  rice,  but  the  reader  may  consult  the  remarks  {VoL  V.^ 
613)  regarding  bara  rice.    That  highly  prized  form  is  grown  on  one  or 
two  fields  only  in  the  Peshawar  district,  and  when  tried  on  other  fields  or  in 
other  parts  of  India  has  hitherto  reverted  to  an  immensely  inferior  condi- 
tion.   The  Indigo  planters  of  Bengal  are  well  aware  of  the  advantages  of 
obtaining  their  seed  from  certain  parts  of  the  North- West  Provinces.     A 
very  extensive  list  might  be  drawn  up  in  order  to  demonstrate  that  in 
India,  with  most  cultivated  plants,  there  exist    many  peculiarly  local 
manifestations.    In  the  case  of  sugar-cane  we  are  practically  ignorant  of 
the  value  of  these.    But  this  much  may  be  said  that  infinitely  greater  and 
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more  lastine  improvements  might  be  looked  for  from  an  extend ve  investi- 
gation of  Sie  merits  and  peculiarities  of  indigenous  sugar-canes,  than 
from  all  the  efforts  at  acclimatising  the  racial  peculiarities  of  exotic  forms 
that  have  or  are  ever  likely  to  be  put  forth.  It  seems  to  be  the  prevailing 
evil  tendency  of  agricultural  reformers  to  look  to  countries  outskle  India 
for  new  economic  products  or  superior  races  of  existing  crops.  A  state  of 
indebtedness  in  these  matters  must  necessarily  mean  the  absence  of  the 
vitality  essential  to  progression.  Witness  the  load  laid  by  its  pioneers  on 
the  tea  industry  through  the  importation  of  the  Chinese  plant.  It  was  not 
until  the  so-called  indigenous  tea  was  taken  in  hand  and  the  Chinese  stock 
largely  exterminated,  that  tea-planting  gave  indications  of  success.  Wit- 
ness also  the  extravagant  waste  of  money  in  the  attempts  to  bring  back  to 
India  the  Carolina  development  of  rice.  Improvement  by  insidious  adapta- 
tion of  the  indigenous  stock  may  be  less  rapid  (and  hence  by  no  means  so 
attractive  to  the  individual  reformer)  than  the  importation  of  a  perfected 
race,  but  the  result  is  morecerta'nandthe  accomplishments,  however  slight, 
are  permanent  and  direct  gains.  The  failure  of  the  past  attempts  at  estab- 
lishmg  in  this  country  sugar-cane  plantations,  at  a  time  when  India 
might  (at  least  alon^  the  more  direct  routes  of  export)  have  had  reason- 
able expectations  of  success,  may  to  a  large  extent  be  attributed  to  the 
chief  effort  having  been  directed  towards  the  vain  pursuit  of  methods  by 
which  to  perpetuate,  under  the  vastly  different  conditions  of  India,  the 
special  peculiarities  of  certain  races  of  cane  which  had  been  brought  to 
tneir  perfection  in  the  West  India  Islands.  The  idea  of  using  the  Indian 
forms  of  cane  was  only  embraced  when  the  industry  was  on  the  eve  of 
expiration,  or  at  all  events  when  it  had  wasted  fruitlessly  its  best  oppor- 
tnnities. 

The  abolition  of  slavery  was  by  many  thought  to  be  the  death-blow  to 
the  West  Indian  sugar  plantations.  Experienced  planters,  accordingly, 
removed  to  India  as  a  more  hopeful  field  for  future  enterprise.  The  in- 
ternal communications  of  this  country  were  then,  however,  in  a  very  back- 
ward condition.  The  sugar  manufactured  could  not  find  its  way  to  the 
coasty  except  by  having  to  bear  ruinously  heavy  transport  charges.  The 
selection  of  sites  for  su^ar  plantations  was,  in  many  cases,  about  as  ill- 
advised  as  possible  and  the  eneigies  of  the  planters  were,  as  already  ex- 
plsuned,  far  too  much  directed  towards  the  futile  endeavour  to  acclimatize 
West  Indian  canes.  Their  capital  had  been  expended  on  the  construction 
of  unnecessarily  large  buildings  or  invested  in  unsuitable  machinery.  It 
was  6arly  seen  that  they  could  purchase  cane  cheaper  than  they  could 
grow  it,  and  that  even  a  g^reater  field  was  open  in  refining  Native  crude 
sugar  than  in  extracting  the  juice  and  direct  nianufacture.  Their  refined 
sugar  found  little  or  no  sale  in  India,  and  it  failed  to  compete  in  Quality 
and  price  with  that  which,  despite  the  altered  state  of  the  West  Indian 
labour  market,  continue  to  pour  into  Europe  from  the  English,  French, 
and  otfier  colonies.  Emigration  of  coolies  from  India  saved  the  sugar- 
planting  colonies.  But  many  conflicting  influences  came  to  bear  on  the 
young  sugar-planting  enterprise  of  India  and  in  consequefu:e  it  gradually 
died  out. 

While  facilities  of  transport  have  now  been  greatly  improved,  and  sugar 
might  be  conveyed  to  the  port  towns  at  a  comparatively  cheap  rate,  from  the 
very  localities  chosen  half  a  century  ago  for  sug^  plantations,  beet-sugar 
has  effected  a  complete  revolution  on  the  'position  and  possibilities  of  the 
foreign  export  trade  in  Indian  sugar.  At  no  time  has  it  b€«n  very  important, 
but  at  the  present  day  it  is  less  so  than  it  was  a  few  years  ago.  Be^-sugar 
is  not  only  coming  to  India  in  yearly  increasing  quantities,  but  having  closed 
many  of  the  European  markets  for  West  Indian  sugar,  large  quantities  of 
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foreign  refined  cane-sugar  are  being  thrust  upon  India  at  a  very  low  price. 
At  present,  therefore,  improvement  of  sugar-cane  may  be  said  to  largely 
mean  the  improvement  of  the  indigenous  forms  for  the  Native  market.   This 
is  a  very  different  problem  from  the  improvement  of  cane  for  the  produc- 
tion of  superior  qualities  of  crystallized  sugar.     It  seems  likely  that  the 
Native  prmerence  of,  what  is  called  by  European  writers,  "  impure  sugar,*' 
may  have  more  to  recommend  it  than  is  generally  supposed.    The  crude 
ana  inexpensive  process  by  which  it  is  prepared  allows  of  competion  even 
with  the  cheapest  beet-sugar.    The  thickened  mixture  of  molasses  and 
of  crystallized  cane-sugar  known  as  g4r  is    sweeter  than  the  refined 
article.    The  so-called  adulterations  (when   not  direct    admixtures)   are 
generally  wholesome  enough  principles,  being  derived  from  the  cane  and 
many  of  these  are  substances  which  contain  nitrogen— an  element  largely 
deficient  in  a  vegetarian  diet.    There  has,  however,  always  been  a  certain 
market  (specially  in  Western  India)  for  refined  sugar,  and,  as  already 
remarked,  the  imports  of  foreign  refined  sugars  are  telling  heavily  upon 
the  Native  and  European  refineries  of  this  country^  but  it  will  take  many 
years  before  the  desire  for  pure  crystallized  sugar  begins  to  affect  the 
cultivator  of   Indian  cane,  and  his  manufacture  of  the  substances  which 
Messrs.  Travers  &  Sons  compare  to  "  manure."   It  may,  in  fact,  be  safely 
said  that,  at  present,  improvement  of  cane  in  India  means  essentially  im- 
provement for  the  existing  local  market,  and  not  for  a  prospective  foreign 
trade  which  may  not  unjustly  be  characterised  as  a  hypothetical  market. 

Selection  op  Better  Canes.— But  to  return  to  (3)  and  (4)— the 
remaining  methods  by  which  improvement  may  be  effected,  trts.,  selection  cf 
sports  or  buds  and  selection  of  seedlings,  which  possess  desirable  proper- 
ties, it  may  be  remarked  that  these  are  the  natural  processes  which  would 
be  expected  to  suggest  themselves  from  the  dictates  of  personal  advantage, 
alike  to  the  ignorant  and  the  educated  cultivator.  In  India  the  principle 
of  selection  has  been  in  operation  for  countless  ages  of  sugar-cane  cultiva- 
tion, and  nearly  every  district  possesses  slightly  different  forms  that  are  not 
to  be  met  with  anywhere  else.  Speaking  roughly,  the  canes  of  India  might 
be  referred  to  three  great  claisses  :— 

jf^— Edible  canes,  that  is  to  say,  canes  which  are  eaten  in  their  raw 
state  as  fruits. 

iifrf— Canes  that  yield  a  large  quantity  of  juice,  used  by  the  people  of 
India  as  an  inspissated  syrup— ^'^ — in  place  of  sugar, 

jri— Canes  that  yield  a  large  quantity  of  crystallizable  sugar.  The 
inspissated  juice  of  this  nature  is  boileo  longer  than  is  the  case 
with  g4r  and  it  is  then  called  rdb. 

Spirit  (or  rum)  is  prepared  from  gdr  (the  entire  juice  of  the  cane)  or 
from  the  molasses  obtained  on  draining  rdb' 

In  bringing  the  various  canes  that  represent  either  of  these  classes  to 
their  present  perfection,  it  may  safely  be  said  that  far  greater  attention  has 
been  paid  to  Nos.  i  and  a  than  to  3.  The  edible  canes  (in  the  vicinities 
of  cities)  pay  the  cultivator  better  than  any  others.  The  principles 
that  have  guided  his  selection  have,  therefore,  been  a  soft  pulpy  stem  with 
a  profusion  of  sweet  juice,  conditions  by  no  means  characteristic  of  a 
high  percentage  of  crystallizable  sugar.  Such  a  cane  is  necessarily 
delicate,  beinj^  liable  to  the  attacks  0*  white  ants,  easily  injured,  by  the 
winds*  and  a  prey  to  the  pilfering  proclivities  of  the  people.  It  could  there- 
fore, be  only  grown  on  the  lands  near  the  homesteads  where  the  soil  is 
richly  manured  and  the  fields  Carefully  tended.  A  cane  of  this  nature 
would  be  unserviceable  and  wasteful  if  used  in  the  manufacture  of  ^dr. 
But  while  having  been  thus  actuated  by  what  may  be  called  sdfish  motives 
in  his  natural  selection,  the  Native  cultivator  has  kept  another  consideration 
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m  view,  vt«^  suitability  to  the  conditions  of  his  surrounding.  Not  the 
least  important  factor  in  this  aspect  has  been  a  desire  to  possess  the 
power  to  resist  the  natural  enemies  or  disadvantages  of  nis  cultiv- 
ation, such  as  white  ants,  jaclcals,  winds,  severe  drought,  inundation, 
swampy  soils,  and  high  temperatures.  The  evil  consequences  of  high  tem- 
perature on  the  expressed  juice  he  combats*  as  will  be  seen  below,  by 
manufacturing  the  juice  into  g4r  at  once,  and  during  the  cooler  hours  of 
flight.  But  a  soft  cane  with  a  thin  bark  would  be  more  liable  to  the  inju- 
rious depredations  of  ants  and  jackals,  and  would  also  be  more  easily 
broken  oy  the  sudden  g\ssXB  of  wind  and  even  heavy  storms  that  sweep 
over  the  cane-fields  as  they  are  nearing  maturity.  A  thin  bark  (or  rina, 
as  it  is  popularly  called)  would  not  only  allow  the  cane  to  be  more  easily  cut 
through  by  ants  and  jackals,  but  would  expose  the  juice  within  the  cane  to 
destructive  changes  in  its  chemical  nature.  Drought  and  high  temperature 
check  growth  and  tend  to  dry  up  the  juice  within  the  cane  before  it  can  be 
reaped.  From  all  these  considerations  it  has  come  about  that  the  Natives 
of  India  have  selected  small  hard  canes  for  their  sufi^ar-producing  crops,  the 
larger,  softer  and  more  juicy  kinds  being  reserved  for  garden  cultivation, 
where  they  can  be  more  carefuUv  looked  after;  the  poduce  affords  the 
edible  canes.  But  in  this  gradual  evolution  or  progression  into  suitable 
forms  the  Native  cultivator  does  not  at  present  resort,  and  there  is  nothing 
to  show  that  he  ever  did  resort,  to  seminal  selection. 

Flowbrino  4ND  Sbbdino  OP  TRB  Canb.— The  flowering  of  the  cane 
is  viewed  as  an  evil  omen.  It  is  a  token  of  death.  The  "  arrow'^-forming 
cane  (as  the  West  India  planter  calls  the  terminal  panicle  of  flowers)  is  at 
once  removed  by  the  servants  of  the  owner,  who  thus  take  on  themselves 
and  save  their  master  from  the  evil  consequences  portended.  It  is  not  to 
be  wondered  at,  therefore,  that  the  notion  is  prevalent  in  this  coutitry  that 
the  cane  never  flowers  or  rather  never  seeds.  The  period  at  which  the 
cane  is  cut  very  probably  precludes  the  possibility  of  its  flowering,  and  it 
is  only  with  the  stock,  left  sometimes  in  the  field  for  next  year's  seed-canes, 
that  the  phenomenon  of  flowering  is  observed.  But  in  India  as  in  Java, 
the  West  Indies,  and  elsewhere  the  cane  may  often  be  seen  flowering, 
and  certain  forms  (as,  for  example  the  violet-scented  canes  of  Java) 
obtain  special  names  from  the  peculiarity  of  their  flowering  panicles.  Some 
of  the  early  European  writers  say  that  in  the  Gangetic  basin  the  cane  was 
supposed  to  be  sometinoes  raised  from  seed.  If  ever  this  was  so,  modern 
wnters  do  not  appear  to  have  recorded  the  existence  of  the  practice  at 
the  present  day.  Indeed,  it  might  be  almost  affirmed  that  in  India  the  cane 
seeas  but  rarely,  in  fact,  it  is  only  very  occasionally  that  it  is  allowed  to 
flower.  But  the  information  that  exists  on  this  subject  by  no  means  justi- 
fies the  assertion  that  sugar-cane  has  never  bc^  kiKiwn  to  seed  in 
India  nor  even  that  it  has  never  been  raised  from  seed.  During  two 
or  three  isolated  periods  the  subject  has  been  discussed  in  India  and 
various  reports  published,  but  it  appears  that  the  rage  for  imported  canes 
U^^her  with  the  discredit  thrown  by  Mr.  Wray  and  other  practical  plan- 
ters on  the  possibility  of  improvement  from  seminal  selection,  have  tended 
to  consign  the  enquiry  to  the  position  of  a  curiosity  in  plant-life.  It  has 
been  urged  that  since  flowerinfi^  deprives  the  cane  of  its  saccharine 
fluid  the  production  of  seed  should  be  discourafi^ed.  The  only  possible 
advantage,  writers  on  this  subject  have  contended,  should  be  looked  for  in 
the  production  of  a  hybrid  between  cane  and  some  hardier  grass.  Thus, 
for  example,  Mr.  Wray  wrote,  "  Experience  and  much  consideration  had  j 
quite  convinced  me  that  it  was  entirely  useless  to  hope  for  any  rood  re- 
sults from  cane  flowers,  of  whatever  variety  they  might  be,  being  brought 
into  contact  with  cane  flowers.     I,  therefore,  determined  to  try  the  Guinea 
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CORN  or  hajra  and  the  Indias  corn  or  mai3e  (huia)  with  the  cane  plant. 
Now,  both  of  these  plants  perfect  their  seed ;  and  I  ventured  to  hope  that 
by  planting  them  together,  1  might  get  the  flowers  of  the  Guinea  com  and 
Indian-corn  to  impr^nate  and  fructify  those  of  the  cane."  Mr.  Wray 
failed  in  this  expectation  and  naturally  so.  He  succeeded,  however,  to 
make  the  cane  flower,  alone  with  the  other  plants  with  which  it  was  culti- 
vated, and  he  adds ''  notwiUistanding  all  my  care  and  attention,  I  had  not 
the  gratification  of  seeing  any  seed  appear  on  the  cane  plants  so  treated," 
and,  therefore,  "  the  failure  of  this,  mv  last  hope^  set  the  question  at  rest  in 
my  mind."  Mr.  Wray's  position,  therefore,  was  that  beK:ause  he  failed  to 
cross  two  widely  remote  genera  of  grasses  it  was  impossible  to  cross  the 
various  forms  of  sugar-cane,  or  to  cause  any  particular  form  to  produce 
seed.  The  simple  fact  that  seed  of  the  cane  has  been  produced  and  ger* 
minated  too,  shows  the  absurdity  of  Mr.  Wray's  contention.  Whether  or 
not  any  great  improvement  is  possible  in  this  direction  (or  more  readily 
accomplishable  than  by  other  means)  is  quite  another  matter.  The  subject 
of  the  possibility  of  improving  the  cane  by  seminal  selection  is  bang* 
warmly  investigated  at  the  present  time  both  m  lava  and  the  West  Indies. 
The  plant  has  been  made  to  seed,  and  the  seeos  have  been  germinated. 
A  controversy  has,  in  consec^uence,  ensued  in  the  Ktm  Bui  Utin,  part  of 
which  will  be  found  in  the  Linnaean  Society's  Journal  {Vol.  XXViLfi97' 
201 1  PI*  33)  as  to  whom  the  honour  should  be  ascribed  of  having  first 
figured  and  described  the  seed.  It  may  be  of  some  interest,  therefore,  to 
trace  out  here  the  historic  records  of  this  subject  which  have  a  bearing  on 
India.  In  1792  Mr.  P.  Treves  of  Benares,  in  a  long  and  able  paper  on 
the  sugar  and  sugar-cane  of  that  district,  says  :  "  I  have  never  observed 
the  cane  in  this  country  to  flower.  I  therefore  conclude  it  is  cut  too  soon. 
The  cane,  like  other  productions  of  the  vegetable  world,  produces  seed, 
and  analogy  warrants  the  conclusion,  that  in  that  condition  it  is  fittest  for 
the  hook.''  So  again  after  dealing  with  the  *religious  objections  to  the 
flowering  of  the  cane  he  remarks :  **^\  am  informed  that  there  is  a  species  of 
cane  called  Kuihari,  cultivated  in  or  near  the  district  of  Champarun,  and 
upon  the  banks  of  Uie  Gogra,  which  is  not  cut  down  by  the  cultivators 
thereof  until  all  the  canes  are  in  flower.'*  Subsequent  writers  who  speak, 
of  the  sugar-cane  being  raised  from  seed  in  some  part  of  the  Ganeetic 
basin  have  very  probably  derived  their  information  from  the  above 
passages,  the  facts  being  distorted.  Roxburgh,  also  in  1792,  published  a 
report  in  the  Proceedings  of  the  East  India  Company  (frequently  quoted 
by  the  author  of  this  article)  in  which  the  following  remark  occurs :  "  The 
flowering  is  the  last  accident  they  reckon  upon,  although  it  sc£.rcely  deserves 
the  name ;  for  it  rardy  happens,  and  never  but  to  a  very  small  proportion 
of  some  very  few  fields.  These  canes  that  flower  have  very  little  juice  left, 
and  it  is  by  no  means  so  sweet  as  that  of  the  rest."  In  1844  ^^^  ^^^v. 
Doctor  Stewart,  Honorary  Secretary  of  the  Royal  Horticultural  Society 
of  Jamaica,  addressed  a  letter  to  Mr.  Henry  Pinkard  desiring  him  to 
procure,  if  possible,  some  information  on  '  the  mode  of  propagating  the 
sugar-cane  in  the  East  Indies."  In  that  letter  the  Reverend  gentleman  says : 
''The  sugar-cane  in  the  West  Indies  is  culitivated  from  cuttings,  and 
although  the  plant  flowers  yet  the  seeds  it  produces  are  of  no  avail  for 
planting ;  if  tney  were,  the  produce  would  no  doubt  be  new  varieties  of  the 
cane  and  the  usual  results  would  follow.  It  is  stated  that  this  is  not  the  case 
in  the  East  Indies,  and  I  am  anxious  not  only  to  ascertain  the  fact  but  to 
procure  a  quality  of  the  seed,  such  a  quantity  as  may  be  convenient,  with 
information  as  to  the  mode  of  sowing  and  managing  it."  Mr.  Pinkard 
forwarded  this  letter  to  the  Secretary  of  the  Agri.-Horticultural  Society  of 
India  and  asked  to  be  informed  "  whether  the  sugar-cane  is  cultivated 
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from  seed»  either  in  the  Bast  Indies  or  in  China"  (Jour.,  Old  Series,  Vol, 
III.,  Selections,  84»87).  Mr.  L.  Wray  was  apparently  asked  by  the  Secretary 
of  the  Indian  Society  if  he  could  sJFord  any  information  on  the  subject, 
and  his  reply  appeared  in  Vol.  III.  of  the  Journal.  He  there  draws  atten-. 
tion  to  the  fact  that  ^  Porter,  in  stating  that  canes  may  be  raised  from 
the  seed  in  the  East  Indies,  evidently  takes  his  cue  from  Bryan  Edwards, 
who  writes  (see  Vol.  2nd,  hook  sih,  p.  240).  '  In  Abyssinia  and  other  parts 
of  the  Easty  it  (the  sugar-cane)  is  easily  raised  kom  the  seed  (vide  Bruce* s 
Travels).'  Now  in  Bruce's  Travels  I  have  not  perceived  that  he  fixes  the 
fact  in  Abyssinia;  but  in  Vol.  ist.  Chapter  4th,  page  81,  he  makes  E^pt 
the  scene  of  such  reproduction.  He  says,  '  About  four  miles  from  this,  is 
the  village  of  Niselet  el  Arab,  consisting  of  miserable  huts.  Here  begin 
larg^  plantations  of  sugar-ciane,  the  first  we  have  yet  seen  :  they  were  then 
loading  boats  with  these  canes  to  carry  them  to  Cairo.'  '  I  apprehend 
they  (canes)  were  originally  a  plant  of  the  old  continent,  and  transported 
to  tne  new  upon  its  first  discovery,  because,  here  in  Effjrpt,  they  g^w  from 
seed.  I  do  not  know  if  they  do  so  in  Brazil,  but  they  have  been  in  all 
thnes  the  produce  of  Egypt.'^  Mr.  Wray  continues  after  the  above  quota- 
tion:—•'About  six  years  since,  whilst  I  was  in  the  West  Indies,  I  fell  in 
with  a  French  work  on  sugar-cane  (the  title  and  author  of  which  I  foreet) 
and  I  distinctly  recollect  it  asserted,  that  the  cane  was  raised  from  seed  in 
Egypt,  Arabia,  and  I  think,  Malabar.  It  particularly  described  the  arrow 
of  the  cane  and  the  singular  fact  of  only  one  in  every  three  plants  produc- 
ing perfect  seed."  Mr.  Wray  concludes,  "  For  my  own  part,  I  h  ve 
never  seen  any  cane  seed,  nor  do  I  believe  that  it  is  perfected  in  India." 
But  on  the  other  hand,  in  the  same  volume  of  the  Ag^.-Horticultural 
Society's  Journal,  Major  Jenkins  (a  writer  whose  observations  are  enti- 
tled to  the  greatest  respect)  says  that  in  Assam  (Gowhatti)  "  some  hun- 
dreds of  canes  (Otaheite  variety*  may  be  seen  in  flower  at  once  in  Dr. 
Scott's  plantation,  but  I  think  only  in  plants  3  or  4  years  old,  i.e., 
canes  which  have  been  planted  3  or  4  years,  and  allowed  to  remain 
undisturbed  as  far  as  r^ards  the  roots  or  sfioots.  I  have  sown  some  of  the 
seeds  but  got  no  canes,  perhaps  from  being  lost  among  the  other  grasses. 
The  flowering  of  the  canes  is  not  very  uncommon  anywhere,  but  the 
Natives  consider  the  circumstances  very  unfortunate."  •*  When  the  Agri- 
cultural Society  were  first  importing  canes  from  the  South  Sea  Islands,  I 
suggested  whether  seed  might  not  be  procured."  It  will  be  found 
that  in  1845  Dr.  Thompson,  in  connection  with  his  remarks  on  Mada- 
gascar canes,  thought  of  the  idea  of  multiplying  the  forms  of  cane  by 
seminal  sdection ;  see  the  paragraphs  which  desd  with  Otaheite  Canes.  (See 
P>  47) 

In  1853  the  subject  of  the  seeding  of  canes  in  India  again  attracted 
attention.  Mr.  W.  Haworth  procured  seed  in  Ceylon  (Kandv).  These,  he 
gave  to  the  Secret^  of  the  Am.-Horticultural  Society  by  whom  they  were 
given  to  the  Head  (jardener  for  cultivation.  About  the  same  time  Mr. 
J.  Thomson  of  Cossipore  wrote  that  he  had  seen  the  flowering  in  Bengal, 
but  not  very  often.  He  added,  "  I  do  not  think,  however,  that  what  you 
believe  to  be  the  seed  of  the  sugar-cane  would  germinate.  At  least  I  am 
not  aware  of  suc^ar-cane  ever  having  been  prcKluced  from  seed.  In  the 
West  Indies,  where  they  have  not  the  same  variation  of  season  as  in 
Bengal,  the  sugar-cane  is  allowed  to  stand  much  longer  on  the  ground 
sometimes  from  13  to  16  months.  If  I  remember  rightly  the  season  of 
*  arrowing*  is  about  November  or  December  in  the  West  Indies."  '*  I 
believe  that  it  is  from  the  short  time  which  the  cane  is  allowed  to  stand 

•  See  Dr.  Scott's  statement  in  chapter  on  Varieties  of  Assam  canes,  p.  61  above. 
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on  the  ground  that  we  never  see  the  arrow  in  Bengali ;  but  I  have  ver3r 
little  doubt  that  if  sugar-cane  were  allowed  to  stand  through  one  cold 
season  and  on  to  the  next,  we  should  see  plenty  of  cane  arrow  here." 

In  1854  Mr.  J.  W.  Payten  an  experienced  sugar-cane  planter  in 
Bogra,  s^d  that  he  was  antused  to  read  in  the  Society's  Joamal  that 
doubt  seemed  to  exist  as  to  sugar-cane  flowering  in  Bengal.  ••  Twelve 
years  ago,  I  had  whole  fields  tn  blossom ;  this  was  from  nie  cane  I  gfot 
from  the  Society ;  being  unable  to  break  through  the  prejudices  of  the 
ryots  that  year  to  cultivate  it,  the  crop  remained  mostly  unCut  and  all 
ran  into  tmts ;  but,  I  regret  to  say,  I  took  no  steps  to  ascertain  whether  it 
contained  anything  like  seed  or  not.  I  have  seen  country  cane  in  blossom 
but  very  rarely,  and  only  one  or  two  here  and  there.  The  ratoons  pro- 
duce tufts  more  generally  than  the  first  crop.'' 

In  1881  the  subject  of  cane  seed  was  again  taken  up  in  India.  The  Sec- 
retary of  the  Agri.- Horticultural  Society  ( J^c?/.  K7.,  216-218)  drew  attention 
to  tlie  allu^on  to  the  seeding  of  the  cane  in  Mr.  Walter  Hni's  article  On 
Beit*root  versus  Sugarcane*  and  he  took  the  opportunity  to  review  the 
papers  and  correspondence  that  had  appeared  on  that  subject  in  the  Society's 
Journal.  The  statement  is  there  made  that  **  The  enquiry  elicited  replies 
from  residents  in  certain  parts  of  India,  but  no  satisfactory  affirmative 
information  was  obtained,  tnou^  it  was  shewn  that  the  cane  when  allow- 
ed to  attain  full  maturity  seeded  freely."  With  reference  to  the  Ceylon 
cane  seed  (furnished  in  1853  *>y  ^^'  Haworth)  the  Secretary  adds :  •'This 
was  carefully  tried  in  the  Society's  Garden^  but  entirely  failed  to  g-er- 
minate."  Tnis  announcement  is  aoubtless  made  on  the  authority  of  un- 
published records,  to  which  the  Secretary  has  had  access  since,  so  far  as 
the  writer  can  discover,  the  head  gardener  nowhere  alludes  (in  his  monthly 
reports)  to  the  failure  or  success  of  these  seeds. 

The  subject  of  the  cultivation  of  cane  by  seed  does  not  appear  to  have 
been  taken  up  in  the  District  Manuals  and  Gazetteers,  it  would  thus 
seem  that  writers  who  speak  of  such  cultivation  as  taking  place  in  India 
are  in  error.  It  is,  however,  very  generally  admitted  that  the  cane  flowers 
occasionally,  and  certain  forms  more  frequently  than  others.  If  allowed  to 
grow  the  reouired  time,  the  same  percentage  of  flowerings  spikes  would  be 
found  toseea  in  India  as  has  been  recently  observed  in  Java  and  the  West 
Indies.  It  is  significant  that  the  so-called  Otaheite  cane  is  the  introduced 
form  which  flowers  most  frequently  in  this  country.  Mr.  Wray  appears  to 
hold  that  in  his  day  this  was  the  case  also  in  the  West  Indies,  especially 
on  estates  with  a  sea  aspect.  Mr.  D.  Morris,  however  (Linnaan  SocietyU 
Journal  XXV IIL,  igg),  says  :  "  The  experiments  at  Barbados,  confirmed 
by  observations  at  Trinidad,  Demerara,  and  latterly  at  Kew,  have  now  ver/ 
cfearly  proved  that  the  varieties  of  sugar-cane  known  as  *  Purple  Trans- 
parent '  and  *  White  Transparent '  periodically  produce  seed  at  Barbados ; 
and  that  the  Bourbon  cane,  known  also  as  the '  Otaheite  Cane,'  does  so 
very  sparingly.  From  the  remarks  given  above  under  Otaheite  and  also 
Bourbon  canes,  it  will  be  seen  that  the  greatest  confusion  seems  to  prevail 
as  to  whether  these  forms  should  be  regarded  as  distinct.  The  so-called 
"  Otaheite,"  originally  introduced  into  India,  appears  to  have  been  the 
form  now  known  as  "  Mauritius."  Of  what  he  r^arda  as  the  true 
'*  Otaheite"  Mr.  Wray  described  two  forms  which  miffht  be  the  "  Purple 
Transparent"  and  "  White  Transparent"  mentioned  by  Mr.  Morris  or 
what  is  more  likely  these  are  two  kinds  of  Batavian  cane*  If  this  lattc 
conjecture  be  correct,  it  is  significant  that  (neariy  half  a  centuiy  ago) 
Mr.  Wray  (an  experienced  Jamaica  planter)  should  have  written  that  the 
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••  YtUow  VioUt  '*  (which  is  probably  Mr.  Morris*  "  WhiU  Transparent ") 
differs  from  the  "  Bourbon  "  and  •*  Otaheite  "  in  certain  particulars  which 
he  details,  and  that  it  is  '*  seldom  that  this  cane  arrovs.  It  would  thus 
seem  that  the  planters'  names  for  the  cultivated  canes  have  got  hopelessly 
inter  mijied  in  recent  times  or,  that  in  the  liability  to  flower,  the  various 
races  have  materially  changed. 

The  above  review  of  the  leading  Indian  published  facts  regarding^  the 
fk>wenng  of  canes  cannot,  however,  be  concluded  without  mention  being 
made  of  the  fact  that  within  the  past  few^  months  a  start  has  been  made 
in  growing  cane  in  India  from  seed.  Foflowing  up  apparently  the  interest 
awakened  by  the  Kew  Bulletin  in  the  subject  of  the  improvement  of  cane 
by  seminal  selection,  the  Superintendent  of  the  Saharanpur  Botanic  Gar- 
dens secured  several  sets  of  sugar-cane  seeds.  In  the  annual  report  just 
issued  (1891)  mention  is  made  of  the  successful  germination  of  some  of  these. 
One  set  (which  failed  to  germinate)  had  been  procured  from  Mr.  T.  H. 
Storey,  Superintendent  of  the  Sajjan  Newas  Gardens,  Oodeypore.  The 
second  from  Mr.  O.  Maries,  Superintendent,  the  State  Gardens,  Gwalior. 
Of  the  grasses  which  sprang  up  from  the  Gwalior  sowing  many  seedlings 
have  been  identified  as  that  of  cane.  A  third  supply  was  got  from  Perak 
though  this  failed  to  germinate.  It  would  thus  appear  that  a  start 
has  been  made,  but  the  Superintendent  (Mr.  Qotlan)  remarks  that  the 
chief  difficulty  is  to  ^et  a  sufficient  supply  of  seed.  The  plant  is  rarely 
alloii'ed  to  flower  owing  to  the  strong  prejudices  of  the  people  against  this. 
It  is  reported,  in  fact,  that  in  some  part  of  the  country  if  a  single  plant  in 
a  field  flowers,  the  whole  produce  has  either  to  be  g^ven  to  the  Brahmans 
or  burned.  Though  this  belief  prevails,  Mr.  Qollan  adds  that  his  infor- 
mants had  not  heard  of  a  field  that  had  been  actually  so  disposed  of. 
Thus  if  any  doubt  ever  existed,  as  to  the  cane  seeding  in  India,  Mr. 
Qollan's  report  must  be  accepted  as  setting  that  matter  at  rest.  All  that 
remains  now  is  to  extend  the  experimental  cultivations  until  better  forms 
are  found  among  the  seedlings  than  we  presently  possess. 

It  need,  therefore,  be  only  repeated  by  way  of  conclusion  that  the  prac- 
tical interest  in  the  subject  of  the  seeding  of  the  cane  lies  in  the  possibility 
of  producing  improved  sugar-yielding  forms.  It  is  admitted  by  all  sugar- 
cane planters  that  continued  propagation  from  cuttings  grown,  year  after 
year,  00  the  same  soil,  results  in  a  serious  degeneration.  On  this  account 
planters  at  a  distance  periodically  exchange  seed- canes  or  special  nurseries 
are  resorted  to  for  the  purpose  of  producing  seed-canes.  This  same  fact 
is  fully  appreciated  by  the  Native  cultivators  of  India  and  the  dangers  of 
too  continuous  a  cultivation  of  any  particular  form  are  quite  understood. 
Thus,  for  example,  a  Native  cultivator  wrote,  in  the  Agri.-Horticultural 
Society^  Journal,  on  the  destruction  of  the  Red  Bombay  canes  of  Ben- 
gal. This  was  due  to  the  appearance  of  a  worm  in  the  cane  after  it 
had  been  erown  in  the  same  district  without  intermission  for  a  certain 
number  or  years.  Fresh  stock,  grown  side  by  side,  remained  free  from 
disease.  It  seems  highly  probable  that  the  degeneration  of  the  imported 
canes  was  largely  due  to  the  same  cause,  and  that  nurseries  for  inter- 
changing stock  from  one  province  to  another  or  from  district  to  district 
would,  therefore,  effect  greater  improvements  in  the  Indian  sugar  industry 
than  anything  else  that  could  for  some  time  to  come  be  undertaken.  In 
such  interchanges  and  nursery  treatment  the  stock  might  not  only  be 
kept  up  but  improved,  and  should  the  idea  of  seminal  selection  be  found 
beneficial,  this  could,  by  nurseries  in  e\'ery  province,  be  carried  out  on  a  large 
scale.  The  chances  of  improvement  by  selection,  whether  seminal  or  other- 
wise, depend  entirely  on  the  extent  to  which  the  experimental  cultivations 
are  prosecuted.     They  are,  therefore,  quite  beyond  the  means  of  the 
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ordinary  Native  sugar-cane  growers.  Good  foritis,  when  discovered,  could 
be  perpetuated  and  distributed  by  cuttings.  The  possibility  of  improvement 
needs  scarcely  to  be  urged.  The  arguments  in  favour  of  this  can  tM»  illustrat- 
ed by  almost  any  one  of  the  numerous  agricultural  products  of  India,  but 
unless  continuously  maintained  in  sugar-cane,  the  result  would  be  the  same 
as  may  be  learned  by  the  perusal  of  the  review  given  in  another  volume  of 
this  work,  of  the  late  Mr.  Scotf  s  experiments  with  the  opium  plant.  Certam 
forms,  which  that  accurate  observer  fostered  from  seminal  sports,  were  seen 
to  possess  well  recognised  properties  both  in  the  yield  of  the  alkaloids  and 
in  the  freedom  from  disease  ( VoU  VI,,  $$),  After  a  time  the  experiments 
conducted  by  Mr.  Scott  were  abandoned,  and  it  is  highly  probable  the 
superior  forms  he  tried  to  distribute  over  the  opium  districts  ha  vie,  by  now^ 
completely  degenerated  or  have  been  entirely  lost.  The  want  of  private 
enterprise  in  nursery  produce  and  in  the  supply  of,  or  demand  for,  superior 
seed  18  one  of  the  greatest  defects  of  India's  agricultural  interests. 

HISTORY  OF  THE  EFFORT  TO  ESTABLISH  SUGAR-PLANT- 
ATIONS  ft  FACTORIES  IN  INDIA. 

A  perusal  of  the  extensive  literature  preserved  in  the  Proceedings  of 
the  Honourable  the  East  India  Conipany  can  scarce  escape  the  conviction 
that,  little  more  than  a  century  ago,  Bengal  was  regarded  in  England  as  the 
peculiar  property  of  the  great  Company  of  merchants  who  laid  the  founda- 
tion of  the  present  British  Indian  Empire.    In  its  relation  to  Great  Britain 
Bengal  was  practically  classed  as  a  foreign  country.  It  was  according'ly  de- 
barred from  many  of  the  special  privileges  and  protections  granted  to  the 
British  colonies  of  America  and  the  West  India  Islands.    With  no  branch 
of  Bengal  trade  is  this  fact   more  powerfully  exemplified  than  in  that  of 
sugar.    Prior  to  1789  Great  Britain  had  for  some  time  received  its  sugar 
exclusively  from  the  West  Indies.    From  the  year  1698  to   1729  the  supply 
came  almost  entirely  from  the  British  colonies.    The  imports  progressively 
increased  from  a  valuation  of  £629,533  to  £ii5i543i.    About  the  close  of 
the  period  specified,  France,  becoming  jealous  of  the  British  success,  made 
strenuous  efforts,  however,  to  organise  sugar  plantations  in  St.  Domingo. 
Accordingly,  from  1 726  to  1 742  the  Suear  production  of  that  island  expand- 
ed from  400,000  cwt.  to  848,000  cwt.     In  1742  England  was  at  war  with 
Spain^a  fact  which  may  have  favoured  the  French  and  other  foreign 
sug^r-planters.    A  more  direct  fostering  influence  doubtless  existed,  how- 
ever, in  the  law  passed  by  France  which  allowed  her  colonies  to  send 
sugar  direct  to  forei^    purchasers.    The    corresponding  law  did   not 
come  into  force  with'the  British  colonies  for  some  twelve  years  later,  so 
that  consifimments  for  America  and  the  Continent  of  Europe  had  to  sus- 
tain the  delay  and  bear  the  extra  charge  of  being  re-exported   from 
England.    The  evident  advantage  thus  enjoyed  by  French  traders  told 
much  in  their  favour,  while  to  evade  the  Bntish  law  many  reprehensible 

Practices  crept  into  existence.  To  India  the  restrictions  imposed  by 
(ritain  in  this  instance  proved  advantageous  however,  for  American  and 
other  foreien  ships  graaually  came  to  her  ports  and  carried  away  sugar, 
indigo,  and  other  goods.  In  an  official  report  under  date  1 791 ,  for  example, 
we  learn  that  "the  export  trade  to  America  and  Flanders  is  risiner  very  fast 
in  sugar."  Thus  Inaian  sugar  had  found  its  way  to  Europe  and  America 
before  it  was  appreciably  made  available  to  the  English  people. 

By  1742  the  demand  for  sugar  in  Europe  had,  in  fact,  been  firmly 
established.  It  had  very  nearly  become  a  necessity  of  life  and  its  production 
could  not  be  repressed  by  fiscal  prescriptions.  The  observation  was 
accordingly  made  that,  relatively  to  the  French  supply,  the  sugar  obtained 
by  Great  Britain  from  her  colonies  had  declined.     England  was,  in  fact, 
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more  dependent  on  the  French  than  on  the  British  colonies  for  her  sugar. 

This  state  of  affairs  will  be  apparent  by  the  following  returns :  • 
Production  of  sugar  in  the  French  Colonies  for  174^ —  C^* 

In  Martinico,  Guaduloupe,  etc. 622,500 

In  Abpaniola  (St.  Domingo) 848,000 

Total       .  1^70,500 

Sugar  produced  in  the  British   West  Indian  Colonies  for 
174^ 79'>40o 

Ettropoan  and  American  Sugar  supply  for  the  year  1741       .  3,261,900  cwt. 

By  a  similar  comparison  in  the  trade  for  the  period  here  dealt  with,  it 
has  been  shown  that  the  French  colonies  had  increased  their  production 
from  30,000  to  120,000  hogsheads,  while  the  British  colonies  had  been 
able  to  advance  their  outturn  from  45  to  only  75»ooo  hogsheads.  It  seems 
likely  that  this  state  of  affairs  would  probably  have  continued  but  for  the 
calamity  which  overtook  the  French  colonists  in  the  mutiny  of  St. 
Domingo.  The  French  sugar  planters  were  not  only  ruined  but  a  sugar 
(amine  took  place  which  very  greatly  raised  the  retail  price  of  the  commo- 
dity. An  outcry  arose  not  only  against  the  protective  measures  that 
favoured  the  colonies  and  debarred  India  from  participating  in  the  British 
supply,  but  against  the  slave  labour  of  the  colonial  plantations.  While 
matters  were  m  Kngland  thus  maturing  in  a  direction  likely  to  prove 
favourable  to  India,  a  similar  movement  had  for  some  years  taken  place 
in  India  itself.  It  was  seen  by  the  merchants  in  Bengal  that  the  colonial 
prosperity  had  destroyed  the  export  trade  that  formerly  took  place  from 
India,  as  also  the  re-export  Chinese  transactions,  and  that  tne  internal 
restrictions  imposed  by  the  Indian  Administration  were  rapidly  depriving 
Bengsd  of  the  market  it  had  long  enjoyed  in  the  supply  of  sugar  to  the 
Malabar  coast.  It  was  pointed  out  that  Bengal  production  had  been  so 
depressed  that  that  province  had  actually  be^n  to  look  to  the  North- 
west Provinces  and  even  to  China  and  Batavia  for  the  sugar  required  by 
its  own  people.  The  memorial  (which  was  submitted  to  the  Government 
of  Bengal  m  June  1776)  urged  that  the  Malabar  trade  was  the  more 
desirably  since  it  afforded  an  exchange  between  Bengal  sugar  and  Bombay 
cotton.  As  matters  were  transpiring,  the  memonalists  maintained  the 
Dutch  were  drawing  from  India  a  large  amount  of  specie,  since  they  no 
more  brought  their  sugar  to  the  shores  of  India  and  sold  it  in  exchange 
for  Indian  goods,  but,  trusting  to  India's  necessities  in  the  matter  of  sugar, 
were  able  to  compel  Indian  ships  to  go  to  Batavia  for  the  sugar.  We 
accordingly  read  **  that  the  vending  or  procurine  a  cargo  of  sugar  was 
even  considered  as  a  sort  of  favour  conferred  by  the  officers  of  the  Dutch 
Government  on  the  Ek>mbay  merchant.*'  But  in  these  transactions  the 
Dutch  absolutely  refused  to  take  merchandise  in  return,  and  thus  India 
was  deprived  of  ten  lakhs  of  rupees  annually  and  had  her  own  internal 
commerce  disarranged.  The  memorial  above  alluded  to,  received  the 
roost  careful  and  immediate  consideration  of  the  Honourable  Company,  and 
we  accordingly  learn  that  soon  after  the  Indian  restrictions  complained  of 
were  g^reatly  mitigated  and  in  time  entirely  removed.  Matters  m  Bengal 
were  accoraii^ly  greatly  improved  the  more  so,  since,  through  the  changes 
that  were  taking  place  in  Europe  and  America  it  became  advantageous  for 
foreign  ships  to  come  to  the  shores  of  India  in  search  of  sugar.  The  loss 
of  this  shipping  traffic  was  apparently  deplored,  however,  for  in  the  Pro- 
.  ceedings  of  the  Honourable  Company  there  occurs  the  regret  that  *'  much 
sugar  was  being  carried  to  Europe  and  America  on  foreign  ships". 
English  merchants  in  India  (private  and  Company's)  were  unable  to 
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participate  in  this  new  foreign  trade  owing  to  the  heavy  duty  charged  on  the 
sujar  by  England,  and  the  fact  that  they  were  compelled,  if  they  traded 
in  It  at  all,  to  convey  it  to  England,  in  the  first  instance,  before  they  could 
consign  it  to  countnes  where  the  import  dues  were  more  favourable.     But 
this  state  of  afiFairs  had  better  be  exhibited  by  the  historic  records  of  actual 
transactions.    In  April  1789  the  East  India  Company  directed  its  agents 
in  India  to  forward  to  England  a  consignment  of  Bengal  sugar.    This  was 
complied  with,  and  in   May  1791  the  first  sample  of  the  East  India  Com- 
pany's investments  in  Indian  sugar  was  submitted  for  report   to  Messrs. 
Travert  &  Bracebridge.     It  was  found,  that  although  it  differed  in  some 
respects  from  West  Indian  sugar,  it  could  be  dealt  with  by  the  English 
refiners  and  that  the  quality  was  satisfactory.    The  next  consignment 
arrived  by  the  ship  Haughton  but  was  sold  subject  to  the  same  duty  and 
drawbacks  as  in  the  case  of  West  Indian  sugar.    The  English   Custom 
authorities,  however,  declined  to  recognize    these  conditions,  and    on 
delivery  being   desired  it  was  charged    >f37-i6-3</.  per  cent   (or  say 
85.  a  cwt.  more  than  the  duty  on   West  Indian  Sugar)  on  the  gross  sale 
price— the  West  Indian  sugar  being  charged  at  the  rate  of  only  15*.  per 
cwt.    This  led  to  a  protracted   controversy  and  the  exhibition  of  the 
strongest  opinions  both  for  and  against  the  new  Indian  trade.     In   1792 
the  Court  of  Directors  of  the  Honourable  the  East  India  Company  placed 
before  the  Lord  Commissioners  of  the  Treasury  a  Resolution  on  the  subject 
of  the  exorbitant  duty  claimed  by  the  Custom  authorities  on  Indian  sugar. 
It  was  there  set  forth  that  the  Company  having  been  called  upon  by  the 
British  public  to  endeavour  to  lower  the  price  of  sugar  by   bringing 
the  Indian  article  into  the  market,  had  done  so  and  were  prepared  to 
guarantee  to  meet  the  entire  requirements  of  Great  Britain  in  sugar,  pro- 
vided  India  were  placed   on  the  same  favourable  terms  as  had   been 
granted  to  the  colonies.    The  Resolution,  while  disclaiming  any  intention 
of  calling  into  question  the  desirability  of  the  protective  measures  that  had 
been  enacted  in  favour  of  the  colonies,  pointed  out  that  the  greater  distance 
of  India  and  consequent  heavier  freight  charges  were  considerations  that 
would  be  seen  to  secure  to  the  colonies  a  full  participation  in  the  trade. 
The  application  was  not  granted  though  frequently   repeated,  and  the 
heavy  import  duty  continued  to  be  charged  on   Indian  sugar  till   1836. 
The  cargo  of  the  Haughton  appears  to  nave  been  sold   at  a  loss  as  will 
be  seen  from  the  following  account : — 

£  s.d. 

Prime  cost  and  invoice  charges  of  96  cwt.  ®  C.  Ri,268  .  126  16  o 

Custom  @  if  37-<^3  per  cent,  on  sale        .         .         .  .  165    5  o 

Freight  ®  £^^^0  per  ton  and  20  per  cent,  kintlege.  15a  is  o 

Charges  merchandise^  ®  5  per  cent.          .        •        .  .  ai  17  o 

466  10    o 


Sale  ®  iC4-ia  per  cwt, 437    o    o 

The  next  consignment  per  the  Princess  Amelia  realized  a  profit  of 
^286,  but  in  the  item  of  cnarges  the  British  import  duty  on  1,746  cwt. 
amounted  to  >f  3,302  and  the  freight  to  if  2,776. 

In  spite  of  many  discouragements  and  losses  the  possibility  of  ultimate 
success  in  the  sugar  trade  was  kept  vigorously  in  view.  The  East  India 
Company  called  for  detailed  information  from  its  officers  in  India.  Every 
aspect  of  the  trade  was  carefully  enquired  into  and  the  reports,  which  con- 
tinued to  appear  not  only  regarding  Bengal  sugar,  but  that  of  the  North* 
West  Provinces,  of  Madras,  and  of  Bombay  afford  a  very  trustworthy 
source  of  information,  being  quite  as  complete  a  statement  of  the  methods 
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of  cultivation  and  manufacture  as  any  that  we  possess  of  a  more  recent 
date.  It  would  endang^er  too  great  a  repetition  of  the  facts  dealt  with  in 
other  chapters  of  this  article  to  follow  up  the  numerous  issues  that  arise  in 
the  present  connection.  Suffice  it  to  say  that  the  Company^  in  its  own  in- 
terests, were  wise  in  their  resolution  to  avoid»  as  far  as  possible,  direct 
ownen^ip  of  plantations  or  the  investment  of  much  money  in  the  machi- 
nery necessary  to  tesf- the  practicability  of  sugar  manufacturing  in  India,  on 
the  West  Indian  methodi,  until  more  favourable  terms  had  been  obtained 
for  the  admission  of  their  sugar  into  England.  The  Company,  accordingly, 
contented  itself  with  purchasing  sugar  frr.m  the  Natives  on  the  most  ad- 
vantageous terms  possible,  and  for  a  series  of  years,  it  continued  to  bring 
to  England  from  1,000  to  3,000  tons  of  the  various  kinds  of  Native  made 
sugar.  These  purchases  were  recommended  to  then*  agents  to  be  made 
nosdy  in  the  better  qualities  and  to  be  used  in  place  of  saltpetre  as 
balast  on  ships  with  light  cargoes. 

It  may  thus,  in  all  fairness,  be  said  that  the  policy  which  the  Govern- 
ment d  England  pursued,  during  the  first  half  century  of  its  colonial  sugar 
trade,  withheld  from  India  the  possibility  of  its  being  to-day  a  g^at 
sugar^supplyine  countiy.  The  prohibitive  British  import  duty  was  re- 
moved in  1830,  and  from  that  oate  the  effort  was  once  more  put  forth  to 
establish  plantations  and  factories  and  to  create  a  large  forei^  demand 
for  Indian  sugar,  but  the  opportunity  had  passed  and  will  probably  never 
again  return  to  India.  The  failures  of  the  nmeteenth  century  were  in  fact,  if 
anything,  more  complete  than  those  of  the  eighteenth.  But  the  discoverv  of 
beet-sugar  gave  an  entirely  new  aspect  to  the  trade  and  destroyed,  in  tneir 
turn,  the  refineries  of  India  which  had  very  considerably  prospered,  even 
although,  European  production  and  manufacture  had  failed. 

In  181 1  the  East  India  Company  gave  up  all  further  effort  to  contend 
against  their  losses  in  sugar.  They  accordingly,  in  that  ^ear,  issued  an 
onier  to  their  Indian  representatives  thar,  except  very  occasionally  or  when 
unavoidable,  sugar  should  no  longer  be  included  among  the  Companv's 
investments.  There  were,  however,  two  great  periods  when  the  iciea 
dominated  that  large  plantations  on  the  West  Indian  pattern  were  likely 
to  succeed.  These  were  from,  say,  1790  to  1820  and  again  from  1830  to 
i860.  It  will  be  seen  in  another  section  of  this  article  that  this  very  idea 
has,  within  the  past  few  years,  been  once  more  urged  as  worthy  m  care- 
ful consideration.  That  subject  need,  therefore,  be  no  further  dealt  with, 
but  it  seems  desirable  to  review  very  briefly  some  of  the  early  efforts 
which  were  put  forth  to  test  the  practicability  of  large  plantations  and 
sugsu-  factories.  In  the  Proceeding^  of  the  Honourable  the  East  India 
Company  for  179 1  there  occurs,  what  appears  to  be,  the  first  mention  of  a 
European  desnring  permission  to  cnp  out  to  IiKlia  as  a  sugar-planter.  We  are 
there  told  that  Lieutenant  John  Paterson  of  the  Bengal  establishment  had 
(in  1787)  shown  that  sugar  could  be  grown  in  India  with  many  superior  ad- 
vantages and  at  a  much  less  expense  than  in  the  West  Indies.  He  was, 
acconfingly,  granted  permission  to  return  to  India  and  to  take  up  land  in 
Behar  which  he  could  procure  from  the  Natives,  on  the  distinct  under- 
standine  that  he  did  so  at  his  own  risk.  The  Company  simply  agrreed 
to  purchase  all  the  sugar  he  might  make  at  a  certain  fixed  rate.  On 
arrival,  we  are  led  to  believe  that,  he  preferred  Benares  to  Behar  and  had 
permission  to  alter  his  location.  We  next  find  him  spoken  of  as  having 
ultimately  secured  land  in  BeeH)hoom.  The  fact  that  he  had  not,  however, 
for  some  years  commenced  the  manufacture  of  sugar  is  viewed  by  the 
Board  of  Directors  with  disfavour.  A  loan  of  1(25,000  is  then  recordled  as 
having  been  made  to  enable  him  to  procure  from  England  the  machinery 
he  required.    An  assisUnt  (Mr.  W.  FhzmauHcs)  whom  he  was  permitted 
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to  take  to  India  left  his  service  shortly  after  and  applied  for  permission  to 
take  up  land  on  the  same  terms  as  has  been  grant^  to  Paterson  \Ve  are 
then  told  that  Paterson  died  on  the  26th  September  1794.  and  that  direc- 
tions had  been  issued  to  recover  the  loan  from  his  estate. 

In  February  1793  Mr.  William  Fitzmaurice  (a  Jamaica  planter)  sub- 
mitted a  Ion?  detailed  memorandum  on  the  advantages  to  India  of  the  in- 
troduction of  the  West  Indian  methods  of  cultivating  the  cane  and  manu- 
facturing the  sugar.  It  may  be  inferred  from  various  entries  that  he 
started  a  plantation,  for  he  is  subsequently  shown  as  having  sold  sugar  to 
the  Company.    The  writer  has  failed  to  discover  where  Fitzmaurice's 

Clantation  was  or  what  came  of  it.  About  the  time  of  the  submission  of 
ieutenant  Paterson's  application,  Mr.  Robert  Heaven  was  granted 
authority  to  proceed  to  Bengal  as  a  sugar  planter.  In  1794,  we  are  told 
Mr.  James  Hauson  Keene,  an  experienced  sugar  manufactiu-er,  was 
allowed  to  proceed  to  Bengal  for  the  purpose  of  starting  a  plantation  and 
factory.  In  1795,  Lieutenant  Oharles  Maddison  obtained  the  authority 
of  the  Board  of  Directors  (on  quitting  *'  His  Majesty's  Service  ")  to  remain 
in  India ''  and  to  engage  in  the  culture  and  manufacture  of  sugar  and  indigo 
upon  his  entering  into  the  covenants  usually  executed  by  persons  of  that 
description.''  So,  again,  Mr.  J.  Walker  was  alk>  wed  "to  proceed  to  India 
under  free  merchants  indentures,  with  a  view  to  introdudng  improvements 
in  the  cultivation  and  manufacture  of  sugar." 

It  is  thus,  perhaps,  needless  to  enumerate  more  examples  to  show  that 
a  large  influx  of  Europeans  (mostly  West  Indian  planters)  took  place  to 
India,  and  that  there  were  rocognised  covenants  as  those  usually  granted 
to  such  persons.  From  all  parts  of  the  country  we  get  glimpses  of  the 
existence  of  sugar  planters.  Thus  Captain  Andrew  Pringle  wrote  from 
Lucknow  (a  country  beyond  the  territories  of  the  Company)  that  he  was 
prepared  to  supply  1,000  tons  of  suear  on  certain  apparently  favourable 
terms.  A  Mr.  James  Paul  I,  also  of  Lucknow,  was  ready  to  supply  60,000 
maunds,  but  the  Company  did  not  think  it  politic  to  purchase  sugar  from 
"  the  Virier's  country."  The  sugars  of  various  up-country  districts  are 
frequently  alluded  to.  They  were  the  regions  apparently  from  which  such 
private  nrms  as  Messrs.  Oockerell  &  Oo.  drew  their  supplies.  The 
sugars  of  '*  Benares,  Mhow,  and  Azimghar  "  are  very  specially  mentioned. 
That  manufactured  by  Mr.  Oarden  at  Mirzapore  was  held  in  high  esti- 
mation. Frequent  reference  is  also  made  to  the  sugar  of  Burdwan,  Cal- 
cutta, Nuddea,  Jessor,  Rungpore,  etc,  etc.,  and  in  such  terms  as  to  lead  to 
the  supposition  that  there  were  (about  the  close  of  the  last  century)  factories 
and  refineries  owned  and  worked  by  Europeans,  if  not  sugar-cane  plantations 
also  all  over  Bengal.  Sufficient  may  perhaps  be  accepted  as  shown,  by 
the  above  special  cases,  to  justify  the  statement  that  little  was  thus  want- 
ing in  skill,  capital,  and  enterprise  to  have  made  su^ar-cane  cultivation  and 
suear  manufacture  a  success,  had  sucessbeen  possible.  And  not  in  Bengal 
only*  but  in  Madras  and  Bombay  similar  strenuous  efforts  were  made.  Thus, 
for  example,  we  read  of  Madras  by  date  1799  that  ''bmng  desirous  of 
promoting  the  culture  of  sug^r  in  such  of  our  possessions  as  may  be  suited 
to  the  g^o^*th  of  the  cane,  with  a  view  of  afiFording  to  the  European  mar- 
ket a  more  ample  supply  of  a  commodity  now  become,  in  a  manner,  an  im- 
portant necessity  of  ufe,  we  have  permitted  Mr.  Edward  Oampbell  to  pro- 
ceed to  India,  for  the  purpoe  of  establishing  sugar  works  in  such  of  the 
districts  under  our  Madras  Government  as  he  may  conceive  most  favourable 
for  such  an  undertaking."  We  learn  subsequently  that  that  gentleman 
settled  in  Trichinopoly  and  held  a  lease  for  ten  years  on  a  rental  of  R2,o62 
per  annum.  Shortly  after,  however,  he  converted  his  sugar  plantation  into 
an  indigo  factorv.    The  Collector  of  Viiagapatam,  by  date  aist  April 

s  158 


Digitized  by 


Google 


Products  of  India* 


93 


PUoUtions  and  Factories  la  India.        {G.  Watt,) 


SACCHARUM: 

Sugar, 


TI0N8. 


1707,  wrote  that  ''although  the  trials  which  had  been  formerly  made  had 
failed  to  answer  expectation  if  undertaken  by  Native  management,  the 
issue  might  be  attended  by  very  different  success,  if  established  under 
proper  r^ulation.**  He  was  there  dealing  with  the  proposals  for  Euro- 
pean planters.  Shortly  after  this  the  Bo^  recommended  "  that  encour* 
agement  should  be  given  to  individuals  who  might  wish  to  engage  in  the 
manufacture  for  themsdves.'*  Mr.  Robert  Oampbelt  (of  whom  we  have 
no  previous  history)  seems  to  have  anticipated  this  authority,  for  the  Col- 
lector of  the  district  proceeds  to  argue  that  he  must  have  made  great  pro- 
gress since,  while  by  the  Native  methods  5  maunds  of  jageerv  costing  R5 
were  necessary  to  make  i  roaund  of  sugar,  Mr.  Oampbell  was  able  to 
offer  a  superior  sugar  at  R3-8  a  maund.  It  is,  however,  explained  that 
Mr.  Campbell  imposed  certain  conditions  that  rendered  his  proposals  of 
supply  to  the  Company  inadvisable.  One  of  these  may  be  here  mention- 
ed. Mr.  Campbell  required  *'that  the  inhabitants,  cultivators  of  the 
cane,  should  be  compelled  to  sell  to  him,  exclusively,  the  produce  of 
their  present  gardens  and  all  others  they  might  in  future  cultivate  for  a  Conf.  with 
perioa  of  ^x  years."  The  want  of  a  guarantee  of  continuous  supply,  it  p,  283. 
will  be  recollected,  caused  the  ruin  of  the  indigo  industry  of  many  parts  of 
India,  and  it  seems  but  natural  that  if  the  owner  of  a  factory  does  not 
grow  his  own  cane  he  requires  some  sort  of  security  that  the  capital  he  ex- 
pends on  a  factory  may  not  be  thrown  away  through  the  subsequently  dis- 
covered inimical  interests,  or  it  may  be  the  perverse  inclinations  of  his 
neighbours  in  simultaneous  ceasing  to  mw  cane.  The  owner  of  a  mill 
intended  to  directly  manufacture  sugar  from  the  cane  must  either  gprow 
his  own  supply  or  possets  some  proprietary  right  that  enables  him  10  sti- 
pulate for  a  certain  percentage  of  cane  cultivation. .  This  great  difficulty 
was,  therefore,  quite  as  fully  realized  a  century  ago,  as  it  is  at  the  present 
day.  Indeed,  it  seems,  that  this  difficulty  is  entirely  overlooked  or  ignored 
by  those  who  advocate  the  construction  in  India  of  the  most  improved 
modem  mills  to  manufacture  sugar  direct  from  the  locally-produced  cane. 
But  Mr.  Campbell  (or  rather  the  two  Campbells)  were  not  the  only  sugar 
planters  who  figure  in  the  records  of  the  experiments  conducted  in 
Madras  about  tl^  close  of  the  last  century.  Mr.  W.  J.  Col  ley  occupies  a 
distinctly  more  prominent  place.  We  learn,  for  example,  by  a  letter  of 
February  1800  that  "Mr.  Colley,  who,  in  conseouence  of  the  encouragement 
he  received  from  Government,  has  established  expensive  sugar-works  at 
Mynsurkotah."  In  one  of  Mr.  Col  ley's  long  explanatory  letters  he  points 
out  that  he  is  prepared  to  sell  the  sugar  to  Government  practically  at 
what  it  cost  him,  provided  he  be  allowed  to  take  the  molasses  to  manu- 
facture the  rum  required  by  the  Government.  The  profit  of  the  sugar 
trade,  he  emphatically  declared  was  in  the  rum.  This  was  no  doubt  the 
case  a  century  ago,  as  it  is  to  a  large  extent  at  the  present  time.  All 
Mr.  Colley  askai  was  "  a  preference  for  his  rum,  should  its  quality  be 
approved.''  In  1815  it  is  stated  that  Mr.  Colley  manufactured  300  tons 
of  sugar,  so  that  his  factory,  which  cost  him  R44,ooo.  must  have  been  fairly 
large.  The  Company  soon  withdrew  its  contract  and  little  or  nothing  is 
further  heard  of  Mr.  Colley  or  his  factory.    Another  of  the  Madras 

Planters  is  specially  mentioned,  because  of  his  superior  knowledge  in  the 
istillatioh  oiF  rum,  vis.,  Mr.  Parkirisoii.  That  gentleman  was  originally 
in  the  service  of  Government  and  in  charge  of  one  of  their  experimental 
sugar  factories  and  distilleries.  He  left  uie  service  and  became  a  sugar 
planter. 

Regarding  sugar  plantations  in  Bombay  (established  during  the 
closing  decade  of  the  last  century)  it,  perhaps,  is  unnecessary  to  dwell  on 
mure  than  one  or  two.    The  object  aimed  at  in  the  present  sketch  is  to 
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exemplify  the  widespread  interest  which  was  taken  in  the  subject,  and  the 
amount  of  enterprise  and  capital  which  was  expended  on  the  futile  effort 
to   establish    sugar-cane   planting  as  an   European  industry.    Oaptain 
Robert  Orauford  of  His  Majesty's  75th  Regfiment  applied  for,  and  obn- 
tained»  a  concession  of  land  on  the  Midabar  coast    It  was  granted  on  a 
long  lease,  the  chief  condition  being  the  improvement  of  the  cultivation  of 
sugar.     In  a  communication  of  179a  there  occurs  the  following  remark 
addressed  to  the  Board  of  Directors :   "  We  have  greai  satisfaction  to  ac- 
quaint you  that  Messrs.  Hetenus  Scott,  Robert  Stewart,  ft  John  Twiss 
have  undertaken  to  introduce  the  cultivation  of  sugar  and  indigo  on  the 
island  of  Salsette,  with  very  sanguine  expectations  of  success  1  and  we  beg* 
leave  to  assure  you,  that  we  shall  c^ve  proper  encouragement  to  a  scheme 
which  is  so  likely  to  prove  benencial  to  your  interests."    In  a  further 
communication  (1795)  we  learn  of  permission  being  granted  for  a  sugar- 
mill  being  sent  out  to   Dr.  Scott    Next,  in   1801,  of  his  having  sub- 
mitted four  hogsheads  of  his  Poway  Distillery  arrack,  one  ditto  of  Mus- 
cavado  sugar  m>m  Poway,  and  a  specimen  of  Bandap  cotton  raised  from 
Guzerat    seed.     In  a  still  later  communication    we  find  a  discussion 
between  Dr.  Scott  and  the  Bombay  authorities  on  the  admission  of  suear 
(the  produce  of  the  Poway  estate)  as  dead  weight  on  the  Honourable 
Company's  ships.     The  reader  will  find  in  the  chapter  below  on  the  8u^;ar 
manufactures  of  Bombay  (Thana  District),  p.  308-9,  particulars  regarding 
two  subsequent  efforts  to  establish  sugar-planting  m  Bassein,  in  which 
Government  not  only  p^ave  lands  on  nominal  rents,  but  made  larfi;e  ad- 
vances of  money  to  assist  in  the  purchase  of  machinery.    It  will  thus  be 
observed  that  in  Bombay,  as  in  Bengal  and  Madras,  there  were,  at  the 
beginning  of  the  present  century  large  plantations  and  factories  owned 
and  worked  by  Europeans.    In  another  part  of  this  work  the  reader  will 
find  numerous  incidental  allusions  to  plantations  and  factories  (dating 
back  to  the  closing  years  of  the  last  century)  found  in  Assam*  in  Burma, 
in  the  North- West  Provinces,  and  even  in  the  Panjib.    But  within  a  very 
few  years  after  their  establishment  these  were  all  either  converted  into 
Indigo  factories,  or  they  survived  as  su^ar  refineries  for  purifying  native- 
made  sugar,  or  they  ceased  to  exist  entirely,  their  places  being  indicated 
at  the  present  day  by  unsightly  ruins.    The  following  brief  allusion  to 
this  subject  occurs  in    the  Famine  Commissioners   Reports  "Attempts 
were  made  in  the  early  days  of  the  East  India  Company  to  promote  the 
Industry  of  sugar  manufacture  in  Upper  India.     Very  large  advances 
were  given  for  sugar  growing,  and  the  factors  in  charge  of  districts  in  the 
neighbourhood  of  Benares  introduced  sugar  mills  which  (as  Sir  H.  M. 
EJtIot  mentk)ns)  were  found  to  be  much  less  effective  than  the  crude  sugar* 
mill  of  the  country.    As  in  the  case  of  cotton,  records  of  these  eariy  enters 
prises  have  almost  disappeared,  but  the  still  existing  ruins  of  suear-mills 
testify  to  many  a  complete  failure  and  many  a  broken  fortune.    The  chief 
mistake  appears  to  have  been  the  concentration  of  operations  in  large 
central  establishments  which  led  to  the  deterioration  and  evaporation  of 
cane  juice  during  the  carriage  of  canes  to  the  factory,  for,  it  is  now  well 
known  tliat  juice  ought  to  be  expressed  and  boiled  as  soon  as  possible 
after  canes  are  cut" 

It  has,  however,  been  stated  above  that  a  second  period  of  renewed 
activity  occurred,  when  the  same  high  expectations  were  entertained  and 
a  corresponding  waste  of  capital  and  enterprise  took  place.  This  may  be 
said  to  have  extended  from  1830  to  i860.  The  failure  of  India  to  compete 
in  the  foreign  markets  has  spasmodically  been  attributed  mainly  to  the 
want  of  capital  in  planting  enterprise.  Unfortunately,  however,  all  past 
experience  disproves  that  theory.    The  reader,  who  may  be  sufficiently 
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tnterested  in  the  subject  to  peruse  the  numerous  passages  given  below  will 
have  sufficient  proof  that  the  second  great  penod  in  the  history  of  the 
effort  to  establish  European  sug^r-plantations  and  factories  in  India  was 
neither  less  intelligently  nor  less  earnestly  prosecuted  than  the  first  There 
is,  in  fact»  in  connection  with  the  records  of  this  period  a  greater  uni- 
formity in  the  verdict  of  failure  to  compete  with  the  Native  in  the  cultiva- 
tion of' the  cane  than  occurs  regarding  the  experiments  of  the  eighteenth  cen- 
tury. From  one  comer  of  India  to  the  other  the  piteous  story  is  recorded 
of  planters  (many  of  them  with  extensive  West  Indian  experience)  having 
spent  all  they  possessed  in  the  vam  effort  to  establish  sugar-cane  planta- 
tions. Started  on  gmrXs  of  land,  in  some  cases  given  rent  free  for  long 
periods,  and  the  buildings  necessary  having  been  even  sometimes  con- 
structed on  loans  of  money  made  by  Government,  they  have  passed  through 
a  protracted  struggle  for  existence.  The  end  has  almost  uniformly  i)een 
that  the  estates  lutve  become  waste  lands,  or  have  been  converted  into 
indigo  plantations,  or  become  the  cause  of  fruitless  litigation.  The  ruined 
factories  and  refineries  that  can  be  pointed  to  in  almost  every  district  of 
India  do  not,  however,  prove  that  success  is  impossible.  They  should 
naturally  enter,  however,  mto  the  serious  consideration  of  persons  who  may 
contemplate  repeating  experiments  which  have  proved  gigantic  failures 
during  at  least  a  century  of  earnest  endeavours.  But  while  planting  and 
direct  manufacture  have  proved  very  nearly  hopeless  undertakings  for 
Europeans  in  India,  much  ereater  success  has  attended  the  effort  to  refine 
the  crude  Native  sugars.  The  Indian  refineries  iboth  Native  and  European), 
have  been  able  to  largely  supply  the  Indian  market  with  a  superior  sugar, 
and  they  even  creat^  and  held  for  many  years  a  modem  export  trade. 
But  th-ey  were  soon  doomed  to  have  to  face  a  serious  reversion.  In  beet- 
root sugar  they  were  confronted  with  a  far  greater  disturbing  element  than 
they  had  hitherto  contended  ag^ainst  in  the  numerous  vicissitudes  throu^j^h 
which  their  industry  had  passed.  The  sugar  manufactories  and  refineries 
that  had  not  enjoyed  a  large  monopoly  in  the  production  of  mm  were 
rapidly  reduced  to  the  verge  of  ruin,  and  there  would  seem  to  be  reason  in 
thinking  that  the^  have  not  even  now  reached  their  lowest  level.  Indeed,  in 
perfect  fairness,  it  may  be  said  that  the  European  cane-6ugar  industry  of 
India,  nay  not  of  India  only  but  of  the  world,  at  the  present  moment, 
receives  its  bounty  against  beet-sugar  in  the  mm  traflBc. 

Mr.  Westland's  remark  that  paradoxical  though  it  may  seem,  the 
Native  collectors  of  palm  juice  ana  the  manufaaurers  of  gur\^  coarse 
sugar)  have  increased  in  wealth,  while  the  Native  and  European  refiners 
have  been  ruined,  is  tme  not  of  Jessor  and  palm- sugar  only,  but  of  all 
India  and  of  cane-sugar  as  well.  The  consumption  of  sugar  has  un- 
duobtedly  greatly  increased,  but  the  enhancement  in  the  imports  of  foreign 
sugar  take  at  present  but  a  small  share  in  this  modern  feature  of  the 
trade.  They  are  in  no  way  lessening  the  consumption  of  the  cmde  sugar 
by  the  people  of  India,  but  are  rather  taking  the  place  of  the  refined 
sugar  which  was  formerly  manufactured  in  this  country.  But  leaving  for 
the  present  the  subject  of  the  decline  of  the  Indian  refiner's  trade  it  may 
be  as  well  to  more  fully  exemplify  the  important  steps  which  have  been 
taken  since  1830  to  improve  Native  sugar-cane  cultivation  and  to  establish 
European  plantatkMis.  For  the  first  ao  or  30  years  of  the  Agri.-Horti- 
cultural  Society  of  India,  its  Transactions  and  Journals  were  not  otily  the 
means  of  makinjg^  public  the  then  stirring  events  in  the  Indian  agricultur- 
al and  commercial  world,  but  the  Society  itself  took  a  leading  part  in  the 
efforts  that  were  being  put  forth  to  improve  the  productive  resources  of 
the  country.  That  Society  was  founded  in  CalcutU  in  1830,  but  local 
branches  of  it  were  rapidly  formed  in  every    hnportant  town.    It  gave 
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birth  to  a  temporary  activity,  of  a  kind  never  since  witnessed  in  India. 
Large  sums  were  subscribed  towards  its  funds  both  by  Govemroetit 
and  the  public.  Its  first  publications  consisted  of  eight  volumes  of  Trans- 
actions which  appeared  from  1836  to  1841.  These  literally  teem  with 
papers  describing  the  sugar-cane  industry  of  Bengal,  and  of  the  North- 
west Provinces,  of  Burma,  etc  Articles  appear^,  for  example,  on  the 
great  extension  of  sugar-cane  cultivation  of  Azimghur ;  sugar-cane  in 
Benares :  immense  improvements  on  the  ordinary  sugar-cane  o7  Bengal  by 
cultivation  in  Chittagong :  the  value  of  Amherst  as  a  sugar-produdng 
country :  the  forms  of  cane  grown  in  the  Malay  Peninsula :  the  formation 
of  the  Dhoba  sugar-works  and  on  the  introduction  of  the  superior  Ota- 
heite  and  Mauritius  canes,  etc,  etc.  In  1857  the  gold  medal  of  the  Society 
was  awarded  for  '*  Zealous  exertions  in  bringing  the  Mauritius  sugar-cane 
to  this  country,  and  ultimately  successfully  establishing  the  permanent  cul- 
tivation of  that  cane  on  the  banks  of  the  Nerbudda.**  Premiums  were 
awarded  for  the  best  sugar  and  for  sugar  made  of  the  imported  canes. 
In  Volume  II.,  of  the  Transactions  we  read,  for  example,  of  the  allotment 
of  money  awards  amounting  to  R6,75o  for  the  year  1836-17. 

From  1836  to  1841  vas  a  period  of  great  energy  with  the  Society,  when 
sugar-cane  may  be  said  to  have  been  the  subject  that  occupied  its  atten- 
tion before  all  others.  The  first  volume  of  the  Society's  new  publication — 
the  Journal— which  came  out  in  monthly  numbers,  was  completed  in  1843* 
It  opens  with  instructive  original  papers  on  the  improvement  of  Indian 
cotton  by  the  introduction  of  Amencan  seed;  the  utilization  of  hemp; 
the  mode  of  iniproving  East  Indian  sugar;  and  the  method  of  reeling 
silk  followed  in  Bengal.  Of  these  subjects  it  may  be  said  that  sugar  at  first 
occupied  a  far  larger  share  of  the  attention  of  the  Society  than  any  of  the 
others.  Interest  in  flax  was  first  dropped,  then  in  silk,  next  in  sugar,  and 
cotton  survived  until  its  place  was  assumed  by  indigo,  then  by  tea,  by  jute 
and  last  of  all  by  wheat.  One  of  the  most  fruitful  actions  taken  by  the 
Society,  contributed  greatly  towards  bringing  about  the  equalization  of  the 
import  duty  charged  in  England  on  Indian  and  West  Indies  s^gar. 
Papers,  of  course,  continued  to  appear  on  all  the  above-mentioned  subjects 
ana  have  done  so  down  to  the  present  day,  but  it  may  be  said  the  great- 
est deeree  of  interest  was  taken  in  sugar  between  the  years  1830  and 
i860.  After  that  date  sugar  practically  disappeared  from  the  Society's  con- 
sideration, and  the  efforts  to  improve  the  stock  of  Indian  cane  had,  if  any* 
thing,  an  even  shorter  portion  of  public  favour.  One  of  the  earliest  de- 
tail^ papers  on  the  subject  of  suear  and,  perhaps,  for  the  period  of  Indian 
interest,  the  best  that  appeared,  was  one  by  a  '•  West  Indian  Planter  ** 
entitled  *'  The  present  imperfect  mode  qf  mant^acturing  East  Indian 
Sugar  and  its  attendant  evils.  *'  The  following  passage  from  that  article 
may  be  read  with  interest,  since  it  marks  the  character  of  the  then  manu- 
facture and  the  high  expectations  held  out  of  the  future  of  the  industry:  — 

*'  I  am  perfectly  well  aware,  that  the  great  difficulty  to  be  contended  a^ingt  is  the 
total  abolition  of  the  present  system  of  producing  sugar  from  that  add,  fermented 
stuff  denominated  '  gour*,  also  the  difficulty  of  getting  tne  canes  to  the  steam  mill  for 
the  purpose  of  grin£ng  in  some  districts.  If  this  could  be  made  oracticable  (and  I 
have  no  doubt  it  could)  the  su(^  cultivation  here  would  eventually  be  the  most  lucra- 
tive in  which  moderate  capital  could  be  invested,  and  the  example  of  the  West  Indies 
is  staring  us  in  the  face  as  a  convincing  proof  $  there,  on  a  w^-mana^ed  estate,  the 
rum  pays  all.  or  very  nearly  all,  the  expenses,  the  sa^ar  eoing  into  the  pocket  <h  the 
proprietor  as  net  profit !!!  This  is  a  fact,  not  come  to  my  knowledge  by  hearsay,  but 
from  eleven  years  experience  and  ocular  demonstration.  And  could  the  services  of 
the  West  India  Negro  be  now  depended  on,  the  profits  would  be  increased,  as  the 
planter  only  pays  those  who  work  for  him  ;  whereas,  under  the  slave  system,  he  was 
obliged  to  support,  clothe,  and  hospital  superannuated  n^p-oes  and  children,  besides 
paying  a  heavy  capttatk>n  tax  r  yet*  notwithstanding  this  enormous  expense,  the  rum 
made  paid  the  outlay. 

S.  164 


Digitized  by 


Google 


Products  of  India. 


97 


Planfcatioas  and  Factories  in  ladia. 


((?.  WaH.) 


SACCHARUM  \ 

Sugar. 


**  I  flatter  m^rself  there  is  no  need  of  further  argmnent  to  convince  lu  here  that  the 
present  system  is  not  an  advantaifeoua  one,  or  one  conducive  to  the  improvement  of 
uie  article  in  question,  or  to  the  permanent  benefit  of  the  proprietor.  Why  then  do 
not  the  East  IncKa  planters  avail  themselves  of  these  facts  ?  Surely,  it  cannot  proceed 
firoB  ispoorafice  of  the  circumstance,  as  there  must  be  many  here  conversant  wiUi  West 
Incfia  agriculture  and  its  profitable  returns. 

'*  With  respect  to  the  refinin|r  process  practised  here  I  do  not  think  it  will  fully 
answer  the  purpose  intended,  as  it  is  a  wdl  known  fact  that  India  never  can  compete 
with  En|[r|and  in  the  art  of  refining;  consequently,  the  article  to  be  encouraged  here,  is 
the  rich,  clear,  strong-grained,  amber  coloured  Muscovado  sugar,  manufactured  so  as 
to  be  able  to  stand  any  s«i  voyage,  and  which,  on  reaching  the  market  vmgh  well. 
Such  being  the  West  India  sugar,  the  inferior  qualities  uone  being  reservM  for  the 
purpose  of  refining. 

I  cannot  resist  making  a  few  observations  relative  to  the  useUss  and  ruinous 
practice  observed  here  by  sugar  planters  in  involving  both  themselves  and  property  by 
an  enormous  outlay  in  the  purchase  of  expensive  machinery,  and  that  before  one 
pound  ol  susar^cane  be  made  as  a  return.  A  fifteen  horse-power  steam  mill  for  cane- 
crushing  i  look  upon  as  only  necessary  at  the  onset  coupled  with  well  hung  and 
fast  boiMUT  coppers;  with  these,  1  say,  a  crop  of  800 or  1,000  hhds.  of  first  quality 
sugar  coula  be  manufactured  with  every  facility  in  the  regular  boiling  season.  I  even 
do  not  think  the  boiling  in  vacuo  a  judicious  system  as  connected  with  ultimate  profit, 
as  the  article  producedtherefrom  is  divested  of  most  of  its  sweets  and  gravity^-and  the 
sugar  owner  should  bear  in  mind  that  weight  is  the  great  thing  to  be  looked  to,  this 
IS  retained  by  the  good  old  system,  and  the  splendid  West  India  sufi»r  which  we 
all  have  both  seen  and  used  in  England  is  the  result.  Such  1  wish  the  East  India  to 
become. 

"  The  profession  of  a  practical  planter  is  one  demanding  much  care,  attentbn,  and 
experience ;  inasmuch  as  it  combines  three  distinct  occupations,  via,*  the  as^ricul- 
tural  part,  the  nuinufacturing  part,  and  finally,  the  last,  though  not  the  least  in  im- 
portance, the  distilling  part ;  and  as  the  superior  or  inferior  quality  of  Muscovado 
sttgarchiefljr  depends  on  the  agricultural  part  of  the  profession,  1  am  certain  the 
great  majority  of  the  manaspers  of  sugar  estates  in  this  country  would  prefer  having 
tbe^e  matured  under  their  own  guidance."  {Trans.  Vol.  /.,  SO-Sa). 

The  essay  from  which  the  above  passage  has  been  extracted  met  with 
such  favour  that  numerous  correspondents  called  upon  the  anonymous 
writer  to  continue  his  valuable  contribution.  Accordingly  there  appeared 
**  Further  suggestions,  itc.,'*  from  which  the  following  maybe  here  use- 
fully extracted : — 

'•  The  more  I  see  of  India,  the  stronger  my  conviction  is,  that  those  engaged  in 
cane  cultivation,  are  not  following  the  course  necessary  to  make  it  a  anreat  sugar 
country,  and  perhaps,  when  too  late,  they  will  discover  the  mistake  they  have  com- 
mitted by  adopting  a  plan  of  operations  of  which  they  are  ignorant.  I  allude  now 
to  the  present  system  observed  towards  cane  agriculture.  I  most  confidently  assert, 
that  a  sugar  estate  never  can  succeed  conducted  on  the  ryot  system,  a  system  very 
applicable  to  indigo;  but  the  one  and  the  other  being  different  and  distinct  plants,  so 


»UM  he  their  raiethod  of  culture.  As,  during  my 'short  residence  in  India,  I  have 
frMuently  been  asked  by  interested  parties,  •  could  we  not  grow  sugar  this  year  and 
In^o  next?*  My  answer  invariably  was,  *Yes,  you  could,  but  as  regards  the 
former  it  would  not  be  attended  with  success.'  1  shall  prove  this  hereafter.  Conse- 
quently we  must  have  no  ryots,  such  a  cultivation  being  too  extended,  and  affording 
too  many  ways  and  means  for  plunder.  No!  Concentration  of  cane  land  is  the 
great  object,  the  m^  desideratum,  which,  once  obtained,  a  judiciously  managed 
estate  must  flourish ;  but  the  idea  of  planting  cane  in  the  same  manner  as  indigo,  in 
small  patohes  here  and  there,  owned  by  numerous  different  people,  scattered  over  a 
'^t  *u**"*  o»^l»nd  n  know  some  places  where  cane  was  cut  14  to  20  miles)  and  each 
patch  the  produce  of  a  different  seed  and  soil,  the  irregularity  and  difficulty  of  carri- 
age to  the  mill,  the  awful  and  wilful  sacrifice  of  money  that  must  necessarily  and 
consequently  be  incurred  in  the  employment  of  superfluous  labourers  and  carte,  the 
quarrels  among  the  land-owners  and  ryote  render  the  entire  measure  a  decided  loss, 
of  both  time  and  funds,  and  though  last,  not  the  least,  valuable  consideration  to  a 
sugr  planter,  and  what  is  entirely  lost  sight  of,  is  the  rqtoon  cane,  without  which  his 
produce  cannot  be  first  quality,  as  plant  liquor  boils  both  red  and  soft,  owing  to  ite 
"Chncss  and  other  causes,  requiring  deep  mixture  with  that  of  first,  second,  third 
and  fourth  ratoons.  Failures,  and  consequent  embarrassment,  will  bring  conviction 
tbat  cane  cannot  be  planted,  or  a  superior  sugar  made  from  plant  cane  alone.  A 
tborougb  knowledge  of  the  cultivation  and  manafacture  thereof  can  be  gained  only 

7  S.    164 


SUOAB 
PLANTA- 

nras. 


Digitized  by 


Google 


98 


Dictionary  of  the  Economic 


SACCHARUM : 
Sugar. 


Historf  of  Establishment  of  Sugar 


SUGAR 
PLANTA- 
TIONS. 


by  three  or  four  years'  hard  vnxk  as  overseer,  added  to  a  subsequent  long  experience 
as  manager:  be  it  remembered,  the  duties  of  a  planter  in  charge  of  a  sugar  estate  are 
many  and  onerous,  particularly  in  this  country,  where,  in  the  onset,  everything  would 
be  U|)-hill  work,  owing  to  the  prejudices  of  those  with  whom  he  has  to  deal.  Such  a 
man  is  averse  to  the  word  impossibility  or  such  and  such  a  thittf  cannot  be  accom- 
plished. He  is  reared  in  a  school  which  teaches  him  that  what  is  necessary  must  be 
done,  consequently^  his  first  business  would  be  to  entirely  revolutionixe  the  present 
system  of  cane  agriculture,  vts.,  ploughing,  hoeing,  planting,  weeding,  moulding, 
drawing,  trashing,  and  cutting.  Then  his  attention  is  turned  to  his  indoor  work-* 
reorganization  must  also  take  place  here  as  to  boiling,  skimming,  tempering,  striking, 
and  potting.  In  fact  native  systems  and  prejudices  must  be  extirpated  root  and 
branch ;  that  gained,  everything  goes  on  smoothly  and  profitably.  In  a  country  such 
as  this,  blessed  as  it  is  with  every  natural  advantage,  a  proper  application  only  of  the 
means  within  our  power  is  requisite  to  ensure  a  supply  of  sugar  unequalled  in  quantity 
and  quality. 

"It  is  lamentable  to  see  those  gifts  of  nature  lie  dormant,  and  completely  under 
the  ignorant  agricultural  guidance  of  the  natives  who  are  content  with  small  profit 
and  little  labour.  I  here  must  be  permitted  to  express  my  regret,  that  those  gentle- 
men who  have  endeavoured  to  establish  and  encourage  cane  cultivation,  and  to 
whom  great  prais  ise  due,  should  in  the  first  instance  have  followed  a  mistaken  course 
—a  course  singular  in  itself  and  adopted  in  no  place  out  of  India. 

'*  As  I  before  observed,  a  Sugar  Estate,  to  turn  out  a  profitable  speculation,  must 
be  concentrated  ;  the  works  placed  exactly  in  the  centre,  so  that  the  mill  can  command 
its  food  from  all  parts  equally;  the  consequence  is  a  great  saving  of  labour,  time,  and 
money.  Now  we  will  suppose  the  first  great  difficulty,  the  attainment  of  the  land, 
overcome,  I  shall  at  once  proceed  to  open  to  view  the  gross  revenue  to  be  derived 
therefrom,  and  as  nearljr  as  I  possibly  can,  conjecture  the  expenses  indispensably 
necessary  for  the  cultivation  of  the  estate,  and  the  manufacture  of  the  produce  on 
the  West  Indian  system.  1  cannot  err  very  much  on  this  side  of  the  question,  being 
already  thoroughly  acquainted  with  my  subject.  1  shall  not  attempt  to  speak  so 
confidently  as  to  tne  correctness  of  my  calculation,  relative  to  the  estimate  of  the 
system,  of  manufacturing  su^r  from  goor, 

"  I  throw  myself  on  the  indulgence  of  my  readers,  and  entreat  them  to  make 
allowances  for  any  discrepancies  that  may  appear,  although  from  enquiries  made,  I 
have  been  inform^  that  1  am  not  very  far  from  the  mark.  Therefore,  I  commence 
with  the  West  Indian  plan  and  its  results:  — 

Expenses  qf  conducting  a  sugar  estate  in  India  on  the  West  Indian  system — 

Open  Pan, 

£    ^*    ^* 
Rent  of  land  on  which  cane  sufficient  to  produce  750 
tons  of  sugar  might  be  cultivated      •         .         •        •  400    o    o 

Salaries— 
I  Engineer,  ^f  150 ;  Manager,  £soo;  Overseer,  ^120    .         770    o    o 

Coals,  500  tons,  at  ^1-5  per  ton 625    o    o 

Labourers — 
150  for  the  field,  R3  per  month,  Rs,4oo ;  30  for  works, 
R6  for  6  months,  R  1,080 ;    10  Jobbers,  R6  for    12 
months,  R730  ;  total  R7,2oo  at  2^.  per  rupee     .         .  720    o    o 

I   European  Cooper,   { 150  ;  4  Native  Coopers,  R5  per 

month,  for  12  months  R24o»^34     .         .         .         •  174    o    o 

Tools,  hoes,  cane  bills,  etc.,  £120 ;  incidentals,  ^1,500       1,620    o    o 


Total 


4,309    o    o 


Add  to  this  interest  on  block — 

Revenue  from  above  Cultivation, 
750  tons  sugar— 20,454  maunds,  selling  to  nett— 
Rio  per  maund,  R2,04,540,  at  2s,  per  rupee. 
70,000  gallons  rum  to  nett  in  Calcutta,  Re.  i  per  gallon, 
R7o,ooo  at  25 

Expenses  as  above 
Net  revenue  to  pay  interest  on  block 


20,454    o    o 

7,000    o    o 

27,454    o    o 
4^30900 

23,145    o    o 


S.  164 


Digitized  by 


Google 


Products  of  India. 


99 


Plantatioiis  and  Factories  in  India. 


<^-  ^^'^-^  Sugar. 


Exp€ns»5  of  conducting  a  sugar  factory  on  the  East  Indian  system^  Vacuu  m  pan, 
Kkattr  will  yield  on  an  average  50  per  cent  of  boiled  sugar;  Vacuum  principle, 

£  s.  d. 


To  produce  750  tons  suear,  we  should  require  40,909 
maunds  Khaur,  whicn  at  R4per  numnd,  Ri»63>636 
at  3£.  per  rupee t6,3l6$  la 

Boat  hire  to  factory,  say*  at  R3  par  100  maunds,  Ri,337 

at  2s.  per  rupee laa  14 

Salaries- 


Manager,  iCsoo J  a  Agents  to  buy  goor  (R150  per 
month  each),  ^360 

Boiler,  ^300,  coals,  1,000  tons,  say,  at  i^i-5  per  ton, 
£1,250 

aslabourers  for  6  months  at  R3  per  month,  R45-,035,  for 
6  months  at  R6,  R900;  10  Jobbers  for  6  months, at  R6 
per  month,  R360  ;  total  R  1,7 10  at  2s,  the  rupee 

European  Cooper,  JT^So;  4  Native  Coopers,  13  months 
Ri  per  month,  R340  at  3^.  ^34        •        •         .         • 

Tools,  ;(2o/ incidental  expenses,  ;^i,ooo 

Total 


860    o   o 
1*550   o   o 

171    o   o 


174    o 

I,030     O 


30,261    6    o 


To  this  must  be  added  interest  on  block. 

Revenue  from  above  Factory, 
750  tons,  or  20^54  maunds  of  Brst  quality  vacuum  sugar, 
would  fetch  in  Calcutta  (deducbng  nver  freight  and 
Agent's  Commtssion)  Rii  per  maund  or  R3,34,994 

at  2s,  the  rupee 23,499    8    o 

The  above  would  yield  stuff  to  make  50,000  gallons 
rum,  say,  as  above  at  12  annas  per  gallon,  R37,5oo 
at  25.  the  rupee 3»75o    o    o 

26,249    8    o 
Expenses  as  above        .     20,261    6    o 

Nett  to  pay  interest  on  block,  etc.        .      5*988    2    o 

"On  West  Indian  system  nett  revenue  £2^,14$ f  on  East  Indian  j(5* 988-2-0; 
AiEorence  in  favour  of  former,  j^  17, 156- 18-0. 

**  The  present  dangerous  state  of  the  sugar  market  deserves  attention.  It  is  a 
matter  that  concerns  us  aU  more  or  less,  should  this  country  fail  in  its  produce,  and, 
as  IS  generally  feared,  an  alteration  of  the  sus^  duties  by  the  admission  of  foreign 
sugar,  the  growth  of  Slave  Colonies  with  the  mother  country,  the  consequences  would 
be  most  dinstrous  to  all  those  whcoe  capital  is  at  stake.  It  is  now  generally  under- 
stood that  goor  and  khaur  will  be  very  limited  next  year,  owing  to  the  almost  total 
destruction  of  the  cane  in  Bengal,  causiod  by  storms  and  inundations.  The  date 
trees  are  also  seriously  injured  and  in  many  places  literally  torn  up  by  the  roots.  Now, 
as  regards  the  cane,  were  the  cultivation  under  the  management  of  properly  experi- 
fMrea  planters,  the  injury  from  inundation  would  be  materially  lessened  by  draining, 
etc,  etc,  etc. 

"  Another  point  that  reauires  serious  consideration  is  theinferiorquality  of  theEast 
Indian  rum,  wnich,  under  tne  present  system  of  manufacture,  never  can  compete  with 
that  of  the  West  Indies  owinsp  to  the  want  of  the  cane  skimmings,  without  which,  no 
machinery,  experience,  or  care  in  the  process,  can  produce  a  spirit  equal  in  quality 
to  that  of  our  Western  Colonies." 

It  seems  highly  probable  that  the  expectations  entertained  by  the  writer 
of  the  above  forecast  (as  it  may  be  called)  of  the  future  of  the  sugar  in- 
dustry of  India,  stimulated  very  greatly  the  effort  that  burst  fortn  here 
and  there  all  over  the  country,  in  the  establishment  of  sugar  plantations 
with  their  accompanying  sugar  works  and  refineries.  That  few,  if  any, 
of  these  survive  at  the  present  day  the  reader  will,  from  the  remarks  which 
follow,  have  ample  opportunity  of  seeing.  In  the  same  volume  of  the 
Agri.-Horticultural  Society's  publications  numerous  other  papers  appeared 
on  sugar,  but  the  second  and  third  volumes  of  the  Journal  might  be  said 
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to  have  been  mainly  devoted  to  the  publication  of  •*  Th$  Su^ar  Planier^t 
Companion/'  a  work  by  Mr.  L.  Wray  of  Goruckporc  (See  Vol,  Il.t  41  •St  2 
64-83:  107-128:  149-160:  i6i''i92:  2og-2i8;  239-336:  Vol,  III,,  30^0  : 
99-118:  i53'i86). 

Mr.  Wray  was  himself  a  West  Indian  (Jamaica)  planter  of  ten  years' 
experience  before  comine  to  India,  so  that  his  opinions  are  entitled  to  the 
greatest  respect.  In  t£e  preface  to  his  Sugar  Planters*  Companion  h^ 
says:  "  I  have  hitherto  found  a  very  strong  prejudice  to  exist  amongst 
Europeans  in  this  country,,  against  the  West  Indian  mode  of  cultivation 
and  manufacture  of  the  cane.  They  seem  to  prefer  the  Native  system,  with 
all  its  faults.*'  **  An  entire  change,  however,  of  the  East  Indian  method 
would  be  as  unreasonable  and  difficult,  as  prejudicial  and  unsuitable." 
Mr.  Wray,  therefore,  proposed  in  his  admirable  book  certain  adaptations  or 
combinations  of  the  two  systems.  His  scheme  of  a  plantation  was  very 
much  similar  to  that  detailed  above  from  the  writings  of  another  West 
Indian  planter  settled  in  India.  The  estate,  Mr.  Wray  says  should  be  as 
concentrated  as  possible  and  preferably  should  not  be  much  more  than 
500  bighds  in  extent  and  have  **  the  works  "  right  in  the  centre.  If  larger 
estates  be  desired  he  suggested  that  each  500  bighds  should  have  its  own 
works  and  be  so  far  independent.  While  s^mitting  that  there  seemed 
some  truth  in  the  ereater  liability  of  the  Otaheite,  Boumon,  and  Batavian 
canes  to  the  attacks  of  white-ants  than  was  the  case  with  the  native  kinds, 
still,  he  thought,  this  was  due  to  the  greater  prevalence  of  that  pest  in  newly- 
opened  out  lands  than  in  old  cultivations.  "  I  must,"  he  says,  "  have  re- 
peated any  signal  failures  before  I  can  be  brought  to  turn  my  back  on  such 
valuable  canes  as  the  Bourbon  and  Otaheite."  The  writer  has  been  un- 
able to  trace  out  fully  the  subsequent  career  of  the  energetic  planter  whose 
words  have  been  briefly  quoted.  His  name  disappears  from  the  list  of 
active  members  of  the  Agri.-Horticultural  Society  of  India  about  1848. 
He  then  apparently  went  to  Penang  and,  in  1852,  he  seems  to  have  been 
in  Port  Natal.  In  1848  he  re-published  his  work  as  a  separate  book  under 
the  name  of  •*  The  Practical  Sugar  Planter."  He  would  appear,  however, 
to  have  left  India  and  abandoned  sugar-planting  in  this  country  after  an 
earnest  effort  of  some  five  or  six  years. 

But  while  Mr.  Wray's  experiences  as  an  Indian  sugar-cane  planter 
were  obtained  in  Behar,  Mr.  8.  H.  Robinson— a  planter,  who  also  wrote  in 
1849a  valuable  manual  on  thesubject— rA«  Bengal  Sugar  P/ait^w—,  appears 
to  have  laboured  in  Lower  Bengal.  In  his  special  chapter  on  the  subject,  Mr. 
Robinson  reviews  some  of  the  efforts  that,  prior  to  his  time,  had  been  made 
in  the  hope  of  establishing  sugar-planting  as  a  European  industry  in 
India.  While  satisfied  of  ultimate  success  in  his  own  peculiar  system,  he  was 
confident  of  being  able  to  ascribe  the  cause  of  failure  in  others.  But  scarcely 
had  a  decade  passed  ere  the  writers  who  followed  enumerated  Robinson 
also  in  the  rapidly  swelling  list  of  energetic  planters  who  had  patiently 
spent  their  all  in  the  vain  endeavour  to  contend  against  circumstances 
essentially  inimical  to  their  interests  and  expectations.  But  it  may  be  said 
that  if  any  one  could  have  succeeded  Robinson  would  have,  for  many  of 
his  remarks  manifest,  a  deeper  insight  into  the  problems  that  have  since 
detea-mined  the  failure  of  the  undertaking  than  was  given  to  the  majority 
of  hfs  contemporaries.  It  may  serve  a  usrtul  purpose,  therefore,  to  fumisn 
a  few  passages  from  Robinson's  useful  little  work,  since  it  is  now  unfortu- 
nately not  very  accessible:—"  In  1829,  Mr.  O.  H.  Blake  proceeded  to 
Bengal,  with  the  sole  purpose  of  developing  this  branch"  (the  cultivation  and 
manufacture  of  sugar)  of  the  productive  resources  of  India.  "  This  enter- 
prizing  gentleman  established  the  Dhoba  sugar  works  in  the  Burdwan 
district,  the  first  in  India,  in  which  steam  power  was  applied  for  the  purpose 
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of  extracting  the  juice  from  the  cane.  The  plan  of  operations  adopted  by 
him  was  to  advance  to  the  Native  ryots  or  other  land-holders  in  the  vicinity 
of  his  factory*  for  the  cultivation  of  su^r*cane,  under  a  contract  from 
them  to  detiver  a  certain  return  of  cane  in  weight  per  bighd  advanced  for, 
it  being  in  fact  the  same  system,  with  slight  modifications,  adopted  by  the 
indigo  planters  for  the  cultivation  of  their  plant  by  their  ryots.  But  here, 
again,  lailiue  attended  the  experiment  ana  after  the  first  two  years  the  cane 
cultivation  was  abandoned,  the  mills  were  closed,  and  the  factory  was  con- 
verted into  a  refinery  for  bringing  the  Native  sugars  into  the  finest  descrip- 
tions admissible  in  the  home  markets." 

•*  About  this  period  (1830-32)  another  enterprizing  gentleman,  Mr.  T. 
F.  Henley,  also  embarked  in  a  somewhat  similar  experiment,  on  a  minor 
scale,  at  Barripore,  a  locality  bordering  on  the  Sunaeri>unds,  in  the  south- 
em  part  of  the  district  of  the  34-Pargannahs.  He  cultivated  the  Native 
canes  and  manufactured  stigar  from  them  on  the  West  India  orinciple. 
The  result,  as  usual,  was  failure :— The  sugar  produced  was  sold  in  the 
Calcutta  market  at  R3  to  4  per  bazar  maund,  and  must  have  entailed 
considerable  loss  on  the  proprietors.  The  soil  was  pronounced  to  be  not 
adapted  for  the  growtn  of  sugar-cane,  and  the  works  were  soon  after 
abandoned." 

Attention  appears  to  have  been  next  directed  to  Eastern  Bengal  and 
Tirhut  as  the  best  localities  to  attempt  the  development  of  a  sugar  in- 
dustry.*  The  indigo  planters,  in  many  cases,  took  the  matter  up.  Better 
qualities  of  cane  were  by  them  cardEully  cultivated  in  their  vegetable 
gardens.  Highly  manured  and  carefully  watched,  these  experimental 
plots  yielded,  as  might  have  been  expected,  hig^hly  encouraging  results. 
It  was  ascertained,  says  Robinson,  that  a  ht^d  of  ground  in  Tirhut, 
equal  to  about  three  Bengal  highds  or  an  English  acre,  produced,  on  a 
low  average,  26  maunds  of  (i&y  sugar;  and  under  favourable  circum- 
stances, and  from  Otaheite  cane,  as  much  as  60  maunds,  being  upwards 
of  2  tons  from  the  same  surface ;  and,  of  this,  the  cost  of  cultivation  was 
estimated  at  R15.  Accordingly,  the  value  of  indigo  factories  rose,  lands 
were  eagerly  secured  in  the  supposed  fruitful  districts,  and  associations 
were  formea  for  developing  their  resources  in  this  new  and  invitine 
branch  of  cultivation  :  capital  was  largely  embarked  and  mills  and 
machinery  imported  for  carrying  it  out  with  skill  and  spirit.  But  the  evil 
genius  which  had  presided  over  all  former  attempts  of  the  same  nature 
seemed  still  to  prevail,  and  sadly  disappointing,  to  all  concerned,  have 
been  the  results  of  these  sanguine  speculations.  Four  years  had  not 
elapsed  since  the  promulgation  of  the  flattering  estimates  of  profit,  when 
all  engaged  in  carrying  out  the  new  enterprise  confessed  their  disappoint- 
ment, and  failure.  The  history  of  the  sugar  works  that  were  established  in 
Tirhut i:omprises  one  uninterrupted  catalogue  of  losses  and  disasters:-— 
Mills  broke  down  in  the  midst  of  the  crop.  The  white-ants  dealt  destruction 
to  whole  tracts  of  cane,  preferring  always  the  finest  varieties.  In  one  year 
drought  stunted  or  entirely  destroyed  tiie  crop ;  in  the  next  an  inundation, 
such  as  had  not  been  known  before  for  many  years,  swept  the  lower  parts 
of  the  districts  and  buried  at  once  the  canes  and  the  hopes  of  the  planter. 
But  to  crown  all  such  Tirhut  sugar  as  arrived  in  Calcutta  for  sale  during 
these  years  was  generally  of  an  inferior  (quality.  From  the  results  of  some 
shipments  of  it  made  to  England  it  acquired  the  character  of  deteriorating 
greatly  on  the  voyage  home :  other  parcels  were  bought  by  the  Calcutta 
refiners  and  were  pronounced  by  the<n  to  be  weaker  than  Native  sugars 
of  a  corresponding  degree  of  refinement.    The  opinions  now  began  to 


^  •  Plantation  of  Date-palms  under  European  management, 
ruined  sugar  factory,  p.  277. 
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circulate,  that  Tirhut  especially  was  not  adapted,  from  the  nature  of  jts  soil, 
for  sugar-cane  cultivation,  owing  to  the  abundance  of  nitrogenous  and  other 
salts  in  its  composition,  causing  a  weakness  in  the  crystal  of  thesu^ar  and 
a  great  tendency  in  it  to  deliquiesce,  to  which  causes  its  inferiority  of 
quality  was  in  great  measure  attributed.  Robinson,  after  detailing^ 
many  other  particulars  of  the  failure  of  the  Tirhut  effort  to  establish  a 
European  sugar-planting  enterprise,  arrived  at  the  conclusion  that  it  was 
due  to  want  of  calculation.  It  was  thought,  he  remarks,  that  if  one  btgrhd 
could  be  caused  to  yield  so  much  sug[ar,  1,000  bighds  would  yield  z,ooo 
times  that  amount  Such  miscalculations,  or  rather  mistatements,  of  the 
prospects  of  the  industry,  doubtless,  were  made  by  adventurers ;  but  it  is 
scarcely  possible  that  practical  planters  could  have  been  so  blind  as  to 
believe  that  garden  results  could  ever  be  obtained  over  a  wide  area.  The 
evils  and  dangers  detailed  so  graphically  by  Mr.  Robinson  had,  doubtless, 
far  more  to  do  with  the  failure  than  he  was  prepared  to  admit  at  the  time 
he  penned  his  Bengal  Sugar  Planter :  subsequently,  at  all  events,  they 
have,  from  one  end  of  India  to  the  other,  been  accepted  as  the  cause  oi 
the  all  but  universal  failure  that  has  hitherto  attended  tne  efforts  of  European 
sugar  planters  in  India. 

The  history  of  the  Goruckpore  sugar  plantations  does  not  differ  mate- 
rially from  those  of  Lower  Bengal  and  Tirhut— complete  failure.  It  was 
soon  found  that  although  by  cultivating  the  introduced  and  highly  valu- 
able canes  on  land  as  free  as  possible  from  white-ants,  these  canes  were  far 
more  liable  to  diseases  and  to  pests  than  were  the  forms  that  may,  for 
the  purpose  of  comparison  with  the  foreign  races,  be  called  the  indigenous 
kinds.  But  even  after  these  evils  had  been  guarded  against  and,  as  far 
as  possible,  mitieated,  there  came  over  the  imported  canes  a  still  greater 
calamity  for,  wimout  any  very  marked  prognostications,  the  whole  of  the 
introduced  canes  of  one  district  suddenly  died  from  disease*  or  exhaus- 
tion, and  this  jgradually  spread  over  all  India,  the  calamity  moving  often 
by  almost  arbitrary  stages,  and  along  definite  routes  until  it  enveloped  the 
whole  country.  The  reader  would  do  well  to  peruse  in  this  connection 
Mr.  Payter's  account  of  this  calamity  which  will  be  found  in  connection 
with  the  Bogra  district  in  the  section  above  devoted  to  the  forms  of  Ben- 
gal cane  {p.  48—49).  In  most  of  the  district  reports  of  Bombay,  it  will  also 
be  found  that  the  canes  introduced  from  1 836  to  1 846  (or  thereb jr  i  have  either 
died  out  or  got  into  such  disfavour  that  they  are  now  rarely,  if  ever,  culti- 
vated. A  cane  much  valued  in  Bengal  and  known  as  the  red  Bombay, 
became  diseased  in  alike  manner  in  1857  ^"^  ultimate!  v  ceased  to  be 
cultivated  although,  at  the  present  time,  it  is  occasionalfy  met  with  as  a 
curiosity  or  garden  crop,     (uonf,  with  p,  76,) 

The  publications  of  the  Agri.-Horticultural  Society  (as  has  been  re- 
marked) continued  till  about  i860  to  contain  numerous  papers  all,  more 
or  less,  in  a  strain  of  high  expectation.  Many  of  these  deal  with  the  suc- 
cess that  had  attended  the  introduction  of  the  better  class  canes.  But 
gradually  all  interest  seems  to  have  died  out  and  it  is  sie-nificant  that  not 
a  single  paper  should  have  appeared  on  the  subject  of  tnis  decline  of  in- 
terest, or  on  the  failure  that  had  overtaken  the  endeavour  to  establish 
European  plantations.  Public  interest  may  be  said  to  have  been  next 
directed  to  the  subject,  through  the  various  provincial  Agricultural  Depart- 
ments,— and  this  may  be  said  to  constitute  the  third  or  present  awakening 
of  interest  in  the  sugar  trade  of  India.  The  annual  reports  of  some  of  the 
Agricultural  Departments  (especially  of  the  Experimental  Farms)  .deal 
with  the  effort  made  to  introduce  (or  rather  re-introduce)  superior  qualities 


*  Conf,  with  the  brief  chapter  on  the  Diseases  of  the  Sugar-cane,  pp.  121-127. 
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of  cane  to  those  in  the  country,  more  especially  the  Sorghum  suear-canes 
No  one  seems,  however,  to  have  re-under*^ken  to  establish  regular  sugar- 
cane plantations,  and  it  may,  therefore,  be  fittingly  said  that  the  declining 
struggle  of  the  earlier  efforts  survived,  and  even  now  in  some  localities 
survives  in  the  form  of  manufactories  or  refineries  to  prep&re  sugar  of 
various  qualities  from  the^r  or  rather  r<^6  purchased  from  Native  growers. 
It  has  thus  been  fully  recognized  as  the  practical  lesson  of  very  nearly  a 
century's  labouirs  that  in  India  sugar-growing  is  essentially  a  Native  enter- 
prise. But  as  such  it  is  an  enterprise  of  no  mean  importance,  and,  accord- 
mgly,  much  valuable  information  has  been  collected  into  the  official  pub- 
lications which  have  within  the  past  ten  or  fifteen  years  been  issued  by  the 
Supreme  and  Provincial  Governments.  For  the  purpose  of  carrying  the 
historic  record  of  sugar-cane  cultivation  and  the  production  of  sugar  down 
to  the  present  date,  it  seems  only  necessary  to  start  with  the  note  on  Sugar- 
plants  and  Sugar  issued  in  1887  by  the  Revenue  and  Agricultural  Depart- 
ment of  the  Government  of  India.  That  report  was  drawn  up  by  Mr.  F. 
M.  W.  Schofield  from  the  records  (in  manv  cases  very  incomplete)  that 
then  existed  in  the  Revenue  and  Agricultural  Department.  It  was  issued 
by  the  Government  of  India  to  all  Local  Governments  and  Administra- 
tions with  the  invitation  that  it  might  be  made  the  basis  of  a  more  thorough 
investigation  than  had  previously  taken  place.  The  imperfections  and 
defects  of  the  report  were  corrected,  and,  at  the  same  time,  valuable  new 
information  was  communicated.  The  correspondence  that  ensued  has 
afforded  the  writer  of  the  present  article  many  of  the  recent  statistical  and 
other  facts  that  will  be  found  dispersed  through  the  succeeding  pages. 
One  point  only  need  be  here  specially  dealt  with.  Copies  of  the  above  men- 
tioned official  correspondence  found  their  way  to  Europe,  and,  apparently, 
as  the  outcome  of  the  new  interest  in  the  sugar  trade  of  India, 
Messrs.  J.  Travers  &  Sons  addressed  (May  8th,  1889)  Her  Majesty's 
Secretary  of  State  for  India  on  the  subject  of  the  backward  state  of  the 
Indian  sugar  industry.  The  practical  suggestion  offered  by  Messrs. 
J.  Travers  &  Sons  may  be  said  to  amount  to  a  proposal  to  re-endea- 
vour to  establish  sugar-cane  plantations  and  manufactures  on  the  most 
approved  modem  methods.  After  the  somewhat  elaborate  review  given 
above,  of  past  experiments  in  that  direction,  it  is  unnecessary  for  the 
writer  to  do  more  than  give  such  passages  from  Messrs.  J.  Travers  & 
Sons'  communication  as  may  suffice  to  convey  their  meaning.  Haying 
done  so,  it  would  seem  sufficient  to  give  an  abstract  of  the  opmions  since 
obtained  from  the  numerous  private  and  official  persons  who  have  been 
consulted 

Messrs.  J.  Travers  &  Sons  saj  :— 

**Thc  average  production  of  India  is  given  as  a  ton  of  sugar  per  acre,  and  the  pro- 
duce (with  the  exce  ption  of  the  three  moAecn  mills  in  Madras)  is  of  the  most  wretched 
character. 

"  In  the  West  Indies  (which  are  also  backward)  sugar-growers  obtain  two  tons  of 
sugar  per  acre,  or  double  the  Indian  average,  and,  with  modern  machinery,  properly 
crystallized  sugar  can  be  made  direct  from  the  cane  juice  at  a  cost  on  the  spot  (that  is, 
without  carri^e)  of  85.  to  ^os.  ^er  cwt. 

*•  It  is  no  ooubt  the  competition  of  such  direct  cane-sugar  from  Mauritius  which  is 
leading  to  the  closing  of  refineries  in  Bengal^  if,  as  we  imagine,  those  refineries  work, 
not  from  the  sugar-cane,  but  from  coarse  native  sugar. 

•*  In  all  the  statistics  sent  us,  Mauritius  and  similar  sugars  are  described  as  refined, 
but  this  is  altogether  misleading.  There  are  no  refineries  in  Mauritius,  where  sugar 
is  remelted,  and  the  produce  of  the  island  is  simply  ram  sugar  properly  made  by 
modern  processes. 

'*  It  IS  such  sugar  that  India  ought  to  make,  and  the  Empire,  with  sufficiently 
improved^  cultivation  and  machinery,  might  readily  supply  the  world  with  sugar. 
Refining  is  a  secondary  process,  likely  to  altogether  die  out,  by  slow  degrees,  as  cane 
and  beet  manufacture  becomes  more  perfect.    The  disappearance  of  refining   in 
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Beof^al,  though  hard  upoo  individuals,  is  really  a  sign  that  there  is  progroB  elaenrberey 
and  progress  which  no  country  is  better  adapted  than  Bengal  to  share  m. 

"That  modern  sugar  can  be  well  made  in  India  is  shown  by  Messrs.  Minchin 
at  Aska,  Madias,  and  it  is  simply  absurd  that  India  should  have  first  to  export  the 
labour  to  Mauritius,  and  then  to  re-import  sugar  from  that  distant  island,  which  could 
be  as  well  made,  and  certainly,  more  cheaply  at  home.  India  isjgenerally  regarded 
as  the  home  of  the  sugar-cane,  and  with  its  teeming  population,  its  climate,  and  (in 
some  districts)  its  plentiful  water  and  coal  supply,  it  should  be  a  large  exporter 
of  fine  sugar  instead  of  an  importer. 

"  The  manufacture  of  modern  (or,  as  it  b  called,  vacuum  pan)  sugar  to  be  pro- 
fitable must  be  on  a  lar^e  sotle,  because  it  involves  costly  machinery  and  chemical 
and  mechanical  supervision  impossible  for  ryots,  who,  prcniably,  do  not  extract  one- 
third  of  the  sugar  tnat  might  be  extracted  from  their  cr<^,  and  make  that  third  in  a 
shape  that  looks  more  like  manure  than  sugar,  and  which  appears  to  fetch  in  many 
parts  of  India  as  little  as  6s,  per  cwt.  on  the  spot,  whereas  Mauritius  sugar  in  India 
must  net  double  that  to  pay  the  grower. 

*'  Vacuum  pan  sugar-making  is,  probably,  only  possible  on  a  large  scale  in  India 
through  the  Central  factory  system,  where  the  raw  canes  are  brought  by  the  mill  from 
the  growers.  A  system  similar  to  this  already  prevails  in  indigo  and  silk  mills  in 
Bengal. 

••  We  do  not  know  whether  the  Government  of  India  would  be  able  to  start  a  few 
model  factories  in  suitable  districts,  or  whether  they  must  confine  their  attempts  to 
develope  sugar  manufacture  to  the  collection  of  information  and  figures  like  those  in 
the  returns  forwarded  to  us.  In  any  case,  the  efforts  of  the  Government  in  this  direc- 
tion for  some  years  past  cannot  fail  to  be  of  great  value." 

The  numerous  replies  received  by  the  Government  of  India,  on  circulat- 
ing  Messrs.  J.  Travers  &  Sons*  letter,  contain  much  of  value  that  will  be 
found  incorporated  in  the  provincial  chapters  below.  It  seems,  therefore, 
only  necessary  to  give  in  this  place  the  substance  of  the  Despatch  sent  to 
Her  Majesty^s  Secretary  of  State  by  the  Government  of  India  (dated 
December  24th,  1889),  together  with  one  or  two  oractical  observations  which 
have  been  furnished  by  Messrs.  Thomson  &  Mylne,  on  the  subject  ot 
Messrs.  Travers  &  Sons'  recommendation.  The  Government  of  India's 
Despatch  summarises  the  local  reports  and  gives  in  concise  lanffuage 
practically  all  that  can  be  said  against  the  idea  of  model  factories  in  India. 
The  more  important  paragraphs  of  the  Despatch  were  as  follow  :— 

•*  The  improvement  of  sugar  production  and  manufacture  in  this  country  has  been 
the  subiect  of  attention  both  of  the  authorities  and  of  capitalists  since  the  lieginning 
of  the  century,  and  various  attempts  have  been  made  to  estabhsh  lactones,  none  of 
which  aooear  to  have  been  attended  with  any  permanent  success,  unless  supplemented 
bv  the  sale  of  rum  and  liquors.  Sugar  refining  alone  has  not  proved  sufficiently 
profitable  to  maintain  a  facto^.  If  this  had  been  the  case,  there  appears  to  bene 
reason  why  the  industry  should  not  have  been  largdy  taken  up  by  pnvate  capitalist*. 

•*Some  of  the  main  difficulties  against  which  the  industry  has  to  contend  are 
believed  to  be  these  :— 

(a)  The  cultivation  of  sugarcane  is  limited  by  tiie  supply  not  only  of  water  for 


'"Vji^cM^^nZZL  is  confined  to  small  farms  or  holdings^  each  cultivator, 
whi*i^  aWetop  ihecropat  all,  can  only  f^^%-^S':^^J,%:i,^l  ^^^ 
ffeneraUy  less  than  haU  an  acre,  of  suj^ar-cane.    The  plots  of  sugar-cane  are  tliere- 


quantities  over  varying  istances,  in  many  cases  the  distonce  being  great. 

^(S  The  carriage  Ji  canes  over  a  long  distance,  even  m  a  climate  Ike  tl^at  of  the 


It  b  much  more 


Mauritius,  is  detrimental  to  the  jukre  for  purposes  of  sug^r  making.     It  »  " 

2o  in  InS,  where  the  canes  rijien  at  the  season  when  the  atmosphere  is  driest  and 

suffer,  therefore,  the  maximum  of  injury. 


%rA'c.'S^?iSr^i^'^iS^*^o'S?ki-JU  suppUes_oi:  cane  «  «».U 
ititi 

inb 
iln 

greiter  part  of  IndU  where,  in  order  to  prevent  the  ingreM  of  dry  air  into  the  ikdds, 

'^'^^.'tiZ^nt'V^^.  liaTcaT r™.  United,  a.  it  ^^  the  „pp^ 
watwknd  manure,  barely  suffices  forthe  wanteof  the  Indian  Popoj**"":.  ",2»^ 
JXa^ pr«ent  as  proBtible  to  produce  coarse  sugar  for  their  use,  as  highly  refined 
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sugar  for  export.  There  is,  therefore,  no  sufficient  inducement  to  capital  to  embark 
on  the  more  difficult  and  expensive  system. 

"  A^  further  obstacle  to  sugar  refining  in  India  exists  in  the  high  differential 
rate  which  the  conditions  of  our  excise  system  require  to  be  placed  upon  spirits  made 
on  the  European  method,  as  compared  with  that  levied  on  spirits  manufactured  by  the 
indigenous  process.  The  sugar  refiner  in  India  is  thus  placed  at  a  disadvantage  in 
res(]«ct  to  the  utilization  of  molasses  in  the  form  of  spirits. 

'*In  view  of  the  circumstances  above  noted  we  are  unable  to  advocate  any 
attempt  being  made  at  the  cost  of  the  State  to  establish  model  factories.  We  are  in- 
clined to  attach  much  confidence  to  the  views  and  conclusions  formed  by  Messrs. 
Thomson  &.  Mvlne,  who  have  paid,  for  many  years,  practical  attention  to  the 
subject  of  8u«ar  cultivation  and  manufacture  by  ryots,  and  were  the  first  to  introduce 
the  portable  sugar  mills  which  have  now  spread  over  India.  They  advocate  the 
gtadu^  improvement  of  the  ryots*  method  of  manufacture  rather  than  the  introduction 
of  more  expensive  and  centrauising  systems.  The  Provincial  Departments  of  Agricul- 
taref  have,  of  recent  years,  directed  attention  to  this  question  and  may  usefully  be 
desired  to  continue  to  do  so. 

"  We  are  also  willing  to  advocate  the  establishment  of  agricultural  experiments 
in  those  comparadvdy  hmited  tracts  of  the  country  (such  as  Eastern  Bengal,  where 
there  b  a  moist  climate  and  a  more  or  less  abundant  supply  of  manure)  in  which  the 
Mauritius  methods  of  cultivation  have  primd  facie  some  prospects  of  success,  and  we 
are  prepared  to  advise  our  Local  Governments  and  Aaministrations  to  give  every 
reasonable  support  to  sugar  factories  and  refineries  which  may  be  established liy  private 
enterprise." 

In  the  communication  (dated  23rd  April  1891)  alluded  to  above, 
Messrs.  Thomson  &.  Mylne  gfive,  amongst  many  other  weighty  reasons, 
the  following  objections  to  the  establishment  in  India  of  Central  Factories 
for  the  manufacture  of  cane  grown  on  the  surrounding  lands  :— 

"  Messrs.  Travers  wrote: — 'The  average  production  of  India  is  given  as  a 
ton  of  sugar  per  acre  and  the  produce  (with  exception  of  three  modern  mills  in  Madras) 
is  of  the  most  wretched  character.  In  the  West  Indies,  which  are  also  baickward, 
sugar  growers  obtain  two  tons  per  acre.* 

"There  is  no  doubt  thalt  the  quality  produced  per  acre  in  India  is  much  below  the 
avera^^e  of  most  other  cane-gprowing  countries,  and  the  quality  also  of  the  first  pro- 
ducts IS  very  low,  but  in  makine  any  comparison  and  in  considering  what  should  be  aimed 
at,  in  endeavours  to  secure  a  larger  yield  per  acre  as  well  as  improvement  in  quality, 
there  are  several  points  of  essenbal  importance  which  need  to  be  kept  in  view. 

**  The  first  is  that  the  g^eat  bulk  of  the  sugar-cane  grown  in  India,  is  not,  and  can- 
not, be  planted  in  lar^e  blocks  or '  plantations  '  by  either  Native  or  European 
'  Planters  *  under  conditions  which  would  render  it  possible  to  deal  with  large  quanti- 
ties of  cane  or  juice  at  Central  Factories  and  profitable  for  capitalists  to  invest  m  the 
expensive  scientific  appliances  requisite  for  the  '  modern  processes  *  which  Messrs. 
Travers  referred  to.  Nearly  the  whole  of  the  two  and  half  or  three  million  acres  of 
sugar-cane  planted  in  India  is  gprown  in  small  plots  by  native  farmers  who  put  in  a 
patch  of  cane  in  their  holdings,  of  such  sixe  as  suits  them,  in  rotatk>n  with  other  crops. 
To  ensure  success  plans  for  improving  either  cultivation  or  manufacture  ^uld  be 
arranged  with  reference  to  this  important  factor. 

"  Another  material  point  is,  that,  in  most  districts,  each  fkrmer  crashes  his  own  cane 
in  the  field  or  village,  and  converts  the  juice,  on  the  spot,  intog4r  or  rdbior  whkb 
be  finds  a  ready  market  in  the  local  baxar.  In  sonie  districts  the  custom  is  that 
several  cultivators  join  in  the  purchase  or  hire  of  a  mill,  evaporating  pan,  etc.,  sharing 
these  and  other  expenses  of  crushing  and  making  gikr  or  ri&,  but  each  man  arranges 
independently  for  the  cutting  and  carrying  of  his  o  wn  cane,  as  also  for  disposing  of 
it  as  he  pleases,  just  as  they  do  with  their  other  crop^* 

"  Another  point  of  importance  is  that  the  bulk  of  the  su&pir^ane,  now  planted  in 
India,  is  grown  and  manufactured  for  local  consumption,  not  for  export,  and  the  form 
or  character  given  to  it  is  that  which  (unless  and  until  the  preferences  and  prejudices 
of  the  people  can  be  altered)  renders  it  most  readily  saleable  in  the  local  iMizar.  There 
are  districts  which  produce  a  considerable  quantity  in  excess  of  what  is  consumed 
locally,  but  the  surplus  is  required  for  other  districts  which  do  not  gprow  sugar  at  all, 
or  produce  less  than  they  consume.  Seeing  that  India  now  exports  to  Europe  less 
sugar  than  was  sent  out  twenty  or  thirty  vears  ago.  many  merchants,  refiners,  and 
others,  imagine  that  less  is  grown  and  made  in  India  now  than  was  formerly,  but  the  I 
truth  of  the  matter  seems  to  be  that  a  much  larger  quantity  is  now  produced  than  at  any  I 
time  previously,  and  that  it  can  now  the  sold  in  the  local  baxars  at  such  rates  for  1 
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consumption  in  India^  that  it  woold'nt  pay  merchants  to  buv  for  export.*  The  increase 
in  consumption  arises  from  the  improved  circumstances  of  the  people,  and,  notwith' 
standing  tnat  much  more  is  produced,  a  considerable  quantity  is  now  imported  from 
Mauritius  and  other  places.  One  explanation  of  the  increased  consumption  is,  that  a. 
great  deal  more  is  taken  by  the  millions  who  grow  the  cotton,  jute,  wheat,  oil  seeds, 
and  other  products  for  which  outlets  have  been  created  by  railways  and  steamers, 
and  for  which  such  large  sums  have  been  received  by  the  cultivators,  also  the  improved, 
means  of  the  large  numbers  who,  during  the  last  thirty  years,  have  found  employment 
in  the  jute  mills  and  presses^  cotton  mills  and  presses,  tea  eardens^  iron  works,  collieries^ 
railways  (construction,  maintenance,  and  working),  and  other  industries  which  have 
been  estaolished.  These  have  been  making  much  higher  wages  than  the  same  classes 
could  «io  previously.  In  Britain,  America,  and  some  other  countries,  when  work  is 
abundant  ;iqd  wages  good,  the  masses  consume^  more  largely  beef,  mutton,  tea,  and 
such  articles,  as  well  as  sugar,  but  in  India  it  is  extra  sugar  in  various  forms  both  for 
daily  use  bv  the  family  and  at  marriages,  festivals,  etc.,  which  is  chiefly  usea. 

«*  Another  point  ot  importance  is  that  the  fine  white  crystallized  sugar,  with  large 
crystals,  so  much  appreciated  in  Europe  is  not  at  all  in  favour  with,  and  is,  in  fact, 
avoided  by  the  masses  of  India  if  they  see  anv  reason  to  suspect  that  bone,  charcoal, 
blood,  or  any  such  articles  (impure  to  them)  have  been  used  in  making  it.  So  strong 
is  this  feeling  and  objection,  that  dealers  frequently  find  it  pays  to  sm;^  up  the  large 
crystals  to  a  fine  powder  which  they  then  self  as  native  made  '  Benares  ckeeoee.' 

*'  Another  thing  to  be  noted  is  that  (apart  from  Cossipore,  Rosa,  Asia,  and  one  or 
two  other  places,  in  all  of  which  exceptional  conditions  have  existed),  the 
profitable  carrying  on  of  Central  Factories  by  purchasinsf  a  sufficient  quantity  of 
cane  at  reasonable  rates  from  those  who  grow  it  in  their  small  plots  is  not  practicable. 
There  are  several  cogent  reasons  for  this,  one  being  that  the  rates  such  factories  could 
pay  for  cane,  which  must  be  carted  several  miles,  would  be  considerably  less  than  the 
cultivators  would  realize  by  crushing  it  themselves  and  making  g{^  or  rSh  on  the  spot; 
another  is  that  in  most  of  the  cane-growing  districts  there  are  arrangements,  customs 
(established  '  dustoors,'>  with  regard  to  crushing  the  cane,  and  evaporation  of  the 
luice,  which  entitle  the  local  carpenters,  blacksmiths,  kandoos,  and  other  recognized 
institutions  in  each  village  to  a  share  of  the  produce,  rendering  it  difficult  tor  the 
cane^ower  to  dispose  of  nis  crop  in  any  other  than  the  usual  way. 

"When  the  attention  of  the  undersigned  was  first  drawn  to  this  subject  twenty-five 
ears  ago,  through  seeing  how  much  their  own  tenants  on  the  Jugdispore  estate  (a 
large  portion  being  cane-gfrowers)  were  losing  of  the  good  sugar  the  cane  could  yield, 
they  tnought,  that  the  best  way  of  securing  substantial  improvement  would  be  to  set 
up  a  central  factory  with  machinery  and  apparatus,  such  as  are  found  most  efficient  in 
Nlauritius  and  other  sugar-growing  countries,  and  they  began  by  getting  large  machi- 
nery. It  soon  became  manifest,  however,  that  arrangements  which  were  suitable  for 
countries  in  which  cane  can  be  grown  in  considerable  blocks  by,  or  for,  a  factory,  the 
cane  being  brought  in  to  be  crushed,  and  the  juice  dealt  with  according  to  the  latest 
improved  processes  under  European  management,  would  not  suit  India  so  long  at 
least  as  tne  existing  preferences  and  customs  prevail.  It  was  found  that  if  such  a 
factory  were  built  and  ntted  with  expensive  machinery  it  would  be  impossible,  in  most 
districts,  to  set  to  the  factory  the  needful  quantity  of  either  cane  or  juice,  at  t  he  rates, 
and  the  conaition,  which  would  be  necessary  to  avoid  inevitable  loss,  that  to  work  with 
large  appliances,  and  make  lar|fe  quantities  of  sug^,  it  would  be  necessary  to  work 
witn  the  tdh  and^iir  which  is  made  in  the  scattered  cane  fields  or  villages  by  the 
cultivators,  whose  methods  of  treating  cane  and  juice  would  have  already  destroyed 
or  lost  a  large  proportion  of  the  available  sugar.  It  was  also  seen  that  the  rates  at 
which  g^  ana  r&b  could  be  brought  delivered  at  the  factory,  would  involve  positive 
loss,  and  it  was  resolved,  therefore,  to  try  what  could  be  effected  by  endeavours  to  im- 
prove the  methods  and  appliances  then  in  use.  The  only  cane  mills  then  used  by  (or 
within  reach  of  ,  the  cultivators  of  India  were  crude  wasteful  applicances  made  of 
wood  or  stone,  wasteful  of  time,  power,  and  a  considerable  percentage  of  the  sugar  in 
the  cane,  losing  both  quantity  and  quality." 

In  bringing  to  a  conclusion  this  review  of  the  facts  which  have  been 
brought  to  light  for,  and  against  the  idea  of,  establishing  sngar-cane  planta- 
tions in  India  and  Central  Factories  to  manufacture  the  locally-expressed 

•  The  removal  (in  1874) ,of  the  restriction  formerly  impjMed  on  sugar,  by  the  aboli- 
tion of  the  internal  r^stration  and  taxation  firreatly  facilitated  the  consumption  of 
sugar  in  India  by  allowing  it  to  be  carried  n-om  (ustrict  to  district  and  province  to 
province  without  paying  any  transit  dues. 
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juice  into  sugar  (according  to  the  most  modern  methods),  it  may  be  said 
that  all  the  officials  consulted  were  opposed  to  the  scheme  except  two,  vie^y 
Mr.  Finucane,  Director  of  the  Department  of  Land  Records  and  Agri- 
culture, Bengal,  and  Mr.  J.  P.  Qoodridge,  officiating  Director  of  the 
Department  of  Land  Records  and  Agriculture,  Central  provinces. 

Mr.  Finucane's  reply  {letter  No,  1913,  gth  September  i88g)  was  as 
follows  :— 

*'  I  am  inclined  to  agree  with  the  opinions  expressed  by  Messrs.  Travers  &  Sons 
that  '  India,  with  sufficiently  improved  cultivation  and  machinery,  ought  to  be  able 
to  supply  the  Empire  with  sugar. '  It  is,  a  priori,  unreasonable  that  with  a  soil  and 
dimate  admirably  suited  to  the  production  of  su|rar-cane,  with  a  superabundant  popu- 
lation,  and  the  cheapest  labour  market  perhaps  m  the  world,  India  should  be  found 
exporting  labour  from  Behar  to  the  Mauntius,  and  then  importing  sugar  made  by 
that  labour,  out  of  expensive  raw  material  from  the  Mauritius  back  to  Bengal. 

"The  importance  of  the  subject  did  not  escape  the  notice  of  Sir  Rivers  Thomp- 
son, who,  in  Mr.  Macaula/s  letter  No.  1145,  dated  3rd  March  1884,  remarked 
that  the  area  under  cultivation  with  sugar-cane  in  Bengal  is  very  large,  and  pointed 
cot  *  that  an  old  emigrant  who  had  returned  from  the  Nlauritius,  where  he  had  learnt 
new  methods  of  cultivation,  had  succeeded  in  imparting  the  knowledge  to  the  villagers 
living  in  the  neighbourhood  to  their  great  advantage. ' 

"Since  that  time  Mp*  8en»  one  of  the  Assistants,  lately  employed  in  this  Depart- 
ment, had.  under  my  instructions,  given  special  attention  to  the  question  of  improvement 
in  the  methods  of  cultivation,  and  made  special  enquiries  on  the  subject  in  the  districts 
of  Burdwan  and  Dacca.  He  reported  that  the  Mauritius  s^ratem  of  cultivation  is  known 
to,  and  practised  b]^,  the  cultivators  on  the  banks  of  the  Damoodar,  and  by  market 
gardeners  in  the  neighbourhood  of  Dacca  and  Calcutta  ;  while  the  system  is  unknown 
m  the  Bbagulpore  and  in  the  greater  part  of  the  Patna  Division. 

"  After  having,  during  the  past  three  ]f ears,  made  various  experiments  as  to  the 
best  methods  of  cultivation,  the  measures  which  might  be  applied  with  advantage,  and 
the  most  suitable  varieties  of  cane,  and  come  to  conclusions  on  these  points*  Mr.  Sen 
proposed  to  take  some  ryots  from  the  particular  tracts  where  the  best  methods  are 
practised  to  districts  which  are  more  backward  in  this  respect,  and  through  them  to 
show  cultivators  in  the  latter  districts  better  methods  of  cultivation,  by  the  instrumen- 
tality of  fellow  Cultivators  working  under  his  own  supervision  and  control ;  but  just 
as  he  had  made  his  proposal,  it  was  found  necessary  to  transfer  him  to  the  general 
line  of  the  public  service,  and  the  experiments  in  this  direction  will  now^  I  fear,  have 
to  be  abanaoned  or  postponed  for  some  time  for  want  of  an  officer  in  this  department 
possessed  of  such  knowledge  and  experience  of  the  actual  details  of  cultivation,  as 
would  warrant  reliance  on  the  success  of  measures  of  this  kind  undertaken  under  his 
supervision  and  control. 

''As  regards  the  question  of  improvements  in  manufacture  suggested  by  Messrs. 
Travers  &  Sons,  I  would  remark  that  it  seems  not  unreasonable  to  suppose  that  such 
improvement  is  possible^  and  it  is  not  improbable  that  the  establishment  of  model 
factories,  in  suitable  districts,  whether  by  Government  or  by  private  individuals, 
encouraged  or  subsidised  by  Government,  would  yield  benefioal  results.  Messrs. 
Thomson  &  Mylne,  ra  their  letter,  dated  28th  February  1880,  to  the  address  of  the 
Collector  of  Shahabad,  reported  that  they  had  for  years  been  trying  whether  cane 
could  be  profitably  purchased  and  worked  oflF  at  a  Central  Factory,  and  the  conclu- 
sion to  which  the>  came  was,  that  the  price  demanded  for  cane  by  the  growers,  which 
price  the  growers  realized  by  making  it  into  gur,  was  so  high,  that  the  experiment  was 
not  deemed  to  be  profitable  and  was  discontinued.  MesSrS.  Thomson  &,  Mylne 
added  that  the  Rosa  Sugar  Works  at  Shahjehanpore  had  not  found  it  advisable  to 
make  arrangements  for  crushing  cane  and  making  refined  sugar  from  the  juice  direct, 
and  the  inference  would  seem  to  be  that  Central  Factories  such  as  are  suggested  by 
Messrs.  Travers  &.  Sons  will  not  pay.  The  reason  given  for  thb  is,  that  the 
factory  could  not  work  at  a  profit,  if  it  paid  as  high  prices  for  the  cane  as  the  culti- 
vators realize  by  making  it  into  gur.  But  this  is  only  stating  the  fact  in  another 
shape,  and  is  no  explanation  of  the  problem — ^why  is  it  that  with  cheap  labour ^  cheap 
raw  material,  refined  sugar  cannot  be  manufactured  in  India  at  a  lower  price  than 
that  for  which  it  can  be  imported  from  the  Mauritius  or  England  ?  A  similar  question 
may  be  asked  as  regards  other  products,  for  example,  iron — why  is  it  that  with  cheap 
labour  and  cheap  iron  ore  at  Ranigunge,  it  is  found  profitable  to  import  manufactured 
iron  articles  from  England  ?  I  am  not  at  present  in  a  position  to  furnish  an  answer. 
The  question  as  regards  sugar  is  one  of  enormous  importance  to  Bengal,  and  I  would, 
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therefore*  suggest  that  Mr.  Sen  be  placed  on  special  duty  during  the  cold  weather  to 
make  a  full  and  careful  enquiry  into  it. 

"  The  Cossipore  Sugar  Factory  in  Calcutta  is  a  refinery*  The|Mauritius  system  of 
manufacture  advocated  b>  Messrs*  Travers  &.  Sons  is  one  by  which  the  suger  is 
made  direct  from  the  cane  by  one  process.  The  system  adopted  by  Messrs.  Minchin 
Brothers,  in  Ganjam,  is  a  combination  of  both  the  Mauritius  and  Cossipore  ssrstems. 
Messrs.  Minchin  Brothers'  system  is  not  able  to  compete,  it  b  said*  with  the 
sugar  imported  from  the  Mauritius  in  the  northern  districts  of  India,  because  the  cost  of 
transit  is  cheaper  from  the  Mauritius  than  Ganjam.  But  if  such  a  factory  as  Messrs* 
Minchin. Brothers'  were  established  in  one  of  the  northern  districts  of  India  them- 
selves, or  in  Behar,  it  is  by  no  means  certain  that  the  sugar  produced  would  not  drive 
the  Mauritius  suffar  out  of  the  market.  '* 

Mr.  Qoodridge's  reply  (letter  No,  1783^9 A,  dated  29th  August  1889)^ 
while  fully  supporting  the  recommendations  contained  in  Messrs-  Travers 
&,  Sons'  communication,  deals  in  an  able  manner  with  the  whole  subject 
of  the  differences  between  the  West  Indian  an'l  Indian  systems  of  culti- 
vation and  manufacture.  His  reply  may,  therefore,  be  reproduced  in  this 
place,  though  it  might  perhaps  find  a  more  lognc^l  position  in  the  section 
of  this  article  which  deals  witn  the  sugar-cane  cultivation  of  the  Central 
Provinces.  Mr.  Qoodridge's  final  proposal  amounts  to  this,  that  the  ex- 
periments discussed  in  the  early  paragraphs  of  this  section  should  be  re- 
performed,  the  Government  making  grants  of  land,  rent  free  or  on  easy 
terms,  to  practical  planters,  and  even  sulvancinfir  the  money  necessary  to 
enable  them  to  procure  the  machinery  for  their  factories.  The  remark  may 
perhaps  be  pardoned,  however,  that  the  pioneers  of  none  of  the  other 
important  inaustries  have  obtained,  nor  inaeed  asked  for  so  much  direct 
assistance  as  has  already  been  given  to  sugar,  so  that  Mr.  Qoodridge's 
recommendation  may  from  that  point  of  view  be  regarded  as  a  questionably 
sound  one. 

"  I  may  mention  that  I  am  interested  in  sugar  plantations  in  the  Island  of  Barba- 
dos,  and  have  frequently  visited  that  Island,  the  last  occasion  being  in  1879. 

''The  production  of  sugar  in  the  Mauritius,  with  which  Messrft.  Travers  compare 
India  for  the  purpose  of  showing  how  backward  the  industry  is  in  this  country,  is,  as 
I  gather,  from  the  information  that  I  have  been  able  to  obtain^  carried  on  under  cir- 
cumstances very  similar  to  those  which  exist  in  the  West  Indies.  In  both  countries 
there  are  found— 

(i)  Sus^r  plantations  of  conmderable  size  managed  by  Europeans  and  persons  of 
European  descent,  and  cultivated  by  paid  labour  by  negroes  in  Barbados, 
negroes  and  coolies  in  Trinidad,  and  bjr  Indian  coolies  in  Mauritius. 

(3)  The  employment  of  a  considerable  capital  in  this  industry  and  the  application 
of  steam  and  mechanical  and  latterly  of  chemical  science  in  the  manufacture 
of  sugar. 

(3)  An  abundant  rainfall  of  over  40  *  inches  per  annum  well  spread  throughout 
*  The  average  ralniau  of  Barbados    ^^^yf^  (thoughthereis  a  well  defined  rainy  season) 

4  nc  average  rainiau  «  oaru«tao«  affording  adequate  moisturc  during  the  months  in 
which  the  cane  crop  b  on  the  ground.  The  occur- 
rence of  frequent  showers  falling  on  a  naturally  well- 
drained  soil  whkh  rests  on  porous  coral  or  coralline 
rock  that  prevents  stagnation  and  water  lo^ng. 

"To  those  acquainted  with  the  present  condition  cv  Indian  agriculture  it  is  onl^ 
necessary  to  state  the  above  circumstances  to  explain  the  great  difference  in  the  culti- 
vation of  the  cane,  and  the  manufacture  of  sugar  in  the  West  Indies  and  the  Mauritius 
and  in  this  country.  Here  the  g^reat  bulk  of  the  sugar  production  is  by /a  A^»^tf 
culture.  Instead  of  an  energetic  race,  who  have  devoted  themselves  for  grenerations  to 
the  sole  object  of  producing  sugar,  we  have  an  ignorant  peasantry  wedded  to  their  own 
primitive  methods  of  cultivation  and  cultivating,  perhaps,  a  few  acres  of  cane  in  addi- 
tion to  their  wheat,  rice,  and  cotton  crops.  I  thinic  it  would  be  difficult  in  these  Prov- 
inces to  find  many  cultivators  who  have  more  than  5  acres  of  land  under^  sug^K:ane. 
In  the  Sambalpur  district,  where  most  of  the  sugar  of  these  Provinces  is  grown,  the 
whole  body  of  cultivators,  in  a  village,  club  together  and  sow  about  8  or  10  acres, 
the  area  being  divided  amone  them  into  small  strips.  The  Indian  ryot  has  neither  the 
inclination  nor  the  means  of  improving  bis  style  of  cultivation.  Instead  of  a  steady 
and  well-distributed  rainfall,  we  nave  nearly  all  of  our  rain  during  four  months  of  the 
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year  with  an  occasbnal  shower  at  Christmas  and  a  dr^  season  during  the  rest  of  the 
year.  Hence  at  one  season  the  cane  is  water-logged  if  not  well  dniined,  while  at 
another  it  saffers  from  drought.  To  grow  a  crop  of  cane,  irrigation  from  canals  and 
rirersi  or  from  tanks  and  wells  is  necessary,  whereas,  in  Barbados  and,  I  believe,  in  the 
Maontius  also,  irrigation  b  not  required  and  is  never  practised. 

**  It  woald  be  dimcult  to  say  whether  the  differences  between  the  Indian  and  West 
Indian  methods  are  moat  marked  in  the  cultivation  of  the  cane  or  in  the  manufacture 
of  sugar.  In  the  West  Indies  the  ground  is  well  prepared  with  the  hoe  and  manured 
with  »rm-yard  manure,  which  is  placed  at  the  bottom  ofthe  cane  holes  where  it  is  wanted 
by  tiieyoun^  cane.  The  whole  field  is  afterwards  carefully  thrashed'  by  which  means 
the  ground  is  covered  with  a  bed  of  cane  straw,  a  foot  thick,  which  retains  the  moisture 
round  the  roots  of  the  young  plants  and  prevents  the  surrounding  grounds  from  being 
baked  by  the  sun.  In  this  country  the  manure  applied,  whether  it  be  in  the  form  m 
cow-dung,  the  droppings  of  sheep,  or  thg  alluvial  deposits  of  tanks,  is  spread  broad- 
cast over  the  surface  of  the  field  ami  is  exposed  to  the  atmosphere.  In  the  West 
Indies  and  in  the  Mauritius  large  auanbties  of  guano,  nitrophosphaies,  and  other 
mineral  and  artificial  manures  are  usea.  This  is  applied  to  the  plants  after  they  have 
made  considerable  progress  in  their  growth.  In  thb  country  the  cane  rarely  gets  a 
fresh  supply  of  manure  after  it  is  planted.  It  is  grown  from  the  mature  cane  cut  up 
into  short  pieces  and  laid  horizontolly  on  the  ground.  This  is  a  most  wasteful  method 
and  entails  a  large  expenditure  of  cane  for  seed,  perhaps  as  much  as  10  per  cent,  of 
the  whole  produce. 

"The  young  plant  instead  of  firmly  establishing  itself  by  striking  its  roots  down- 
wards in  searcn  of  food  spreads  them  over  the  manured  surface.  It  consequently 
becomes  weak  and  straggling,  and  at  a  later  period  falls  to  the  ground  and  has  then 
to  be  propped  up  b^  interlaang  one  cane  with  another,  or  by  means  of  small  bamboos. 
From  the  moment  it  is  put  down  till  the  young  plant  has  provided  itself  with  roots,  it 
is  exposed  to  the  ravages  of  white-ants  which  nnd  a  convenient  nidus  in  the  manurial 
substances  used,  and  attack  the  plants  before  thev  can  establish  themselves.  In  some 
villages  in  which  these  pests  abound,  it  is  found  impracticable  to  attempt  sugar-cane 
cultivation,  and  it  is  not  uncommon  to  find  considerable  vacant  patches  in  a  cane  fidd, 
the  work  of  this  destructive  termite.  Some  years  ago  1  introduced  in  the  Sambalpur 
district  the  West  Indian  method  of  planting  the  cane  tops  vertically  in  hollows  and 
between  3^  feet  square  hanlo.  instead  of  sowing  pieces  of  the  mature  cane  horizontal- 
ly on  the  level  ground.  This  resulted  in  more  vigorous  canes  and  in  large  clusters, 
but  the  svstem  had  one  drawback  compared  with  the  native  method.  If  the  white-ants 
destroyed  the  cane  tops  before  they  could  be  converted  into  healthy^  plants,  there  was 
nothing  left  but  a  bare  fidd  or  one  with  numerous  empty  patches  in  it.  On  the  other 
band,  even  if  two-thirds  of  the  seed  cane  laid  closely  on  the  surface  of  the  ground 
were  destroyed,  the  other  one-third  was  left  for  a  crop.  These  destructive  insects 
not  only  eat  up  the  cane  seed  but  consume  a  good  deal  of  the  manure.  To 
check  their  ravages  the  Indian  peasant  finds  it  necessary  that  his  manure  should  be 
placed  where  it  is  wanted  and  weathered  during  the  rains  before  it  is  used.  The 
usect  does  not  then  attack  it  with  the  same  vigour  as  it  does  fresh  manure.  This 
exposure  to  the  atmosphere,  of  course^  deprives  the  manure  of  much  of  its  fertilizing 
power,  but  it  is  better  that  the  cane  should  be  stunted  or  dry  than  that  the  ryot  should 
nave  half  of  his  fiekl  lying  in  empty  spaces.  It  is  wdl  known  that  the  amount  of 
saccharine  in  the  cane  is  dependent  entirely  on  the  stage  of  its  growth.  Hence  the 
West  Indian  planter  dosely  watches  his  cane»fidds  and  cuts  them  at  the  right  moment. 
The  dday  of  a  week  would  most  seriously  affect  the  outturn  of  supar.  The  postpone- 
ment of  a  month  might  be  ruinous  in  these  days  of  keen  competition  with  bounty-fed 
beet  sugar  and  when  the  margin  of  profit  is  so  small.  The  Indian  peasant,  on  the 
other  hand,  considers  the  time  for  reaping  his  canes  an  unimportant  matter,  and  they 
are  allowed  to  remain  standing  and  to  flower  until  he  finds  a  convenient  moment  for 
reaping,  them. 

"Ine  Indian  method  of  manufacture  of  sugar  is  as  wasteful  and  primitive  as  the 
system  of  growing  the  cane.  In  the  West  Indies  the  cane  is  crushed  in  powerful 
mills  with  cylindrical  rollers  4i  feet  k>ng  by  3i  feet  diameter,  driven  by  steam  or  wind, 
and  with  every  mechanical  contrivance  to  extract  a  maximum  amount  of  juice  from 
the  cane.  Even  the  powerful  crushing  apparatus  which  has  hitherto  been  used  has, 
in  the  present  struggle  with  beet,  been  superseded  in  some  estates  by  chemical 
methods  by  whkh  the  whole  of  the  saccharine  substance  is  extracted  from  the  cane. 
But  I  will  compare  the  Indian  method  with  what  may  be  called  the  okl  West  Indian 
•  system,  not  with  the  scientific  process  of  later  years.  The  cane  juke  or  '  liauor, '  as 
k  is  called,  b  subjected  as  soon  as  it  it  extracted  to  a  process  of  defecation  ana  clarify- 
bg  in  lam  vats,  and  is  at  once  passed  through  several  large  '  tayches'  till  the  liquor 
it  redoced  to  the  condition  of  a  tluck  symp.    It  is  boiled  at  a  low  temperature  in 
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vacuum  pans  by  which  means  a  more  hi^fhly  crystalline  mass  is  obtained.  It  is  then 
placed  in  a  centrifugal^  a  rapidly  turnmg  machine,  which  separates  the  crystal  from 
Its  parent  syrup.  The  whole  is  cooled  in  laree  shallow  vats  and  afterwards  put  into 
hofi^heads  perforated,  so  as  to  permit  the  molasses  to  percolate  through  the  sugar. 
When  the  molassees  has  been  drained  off  in  the  stanchions,  the  sugar  is  said  to  be 
'cured '  and  is  in  the  form  of  the  fine  large  gprainedlcrystalline,  whitish  brown  sugar, 
or  grocery  sugar  of  commerce. 

'*  This  process  b  very  different  from  that  adopted  in  this  countr^r ;  instead  of  the 
large  boiling-house  with  its  long  line  of  enormous  copper  '  tayches'^  its  vac  uum  pans* 
and  ingenious  and  economical  heating  apparatus  by  means  of  which  the  megass  or 
woody  fibre  of  the  cane  alone  suffices  to  make  the  sugar,  its  centrifugals  and  its  curing 
room,  we  have  rough  and  improvised  huts  formed  of  branches  and  twigs  placed  at  the 
corner  of  a  cane-field.  Here  is  put  up  a  small  crushing  apparatus  generally  of  wood, 
consisting  of  two  or  three  rollers  of  about  i^  feet  high  and  10  inches  in  diameter  and 
worked  bv  a  lever,  moved  by  a  bullock  or  a  pair  of  oullocks.  The  cane  is  cut  up  into 
small  strips  by  the  owner,  his  family  and  friends,  who  consume  a  good  deal  of^cane 
juice  in  the  process  of  gut  boilins^.^  t>nly  a  small  percentage  of  the  juice  is  extracted 
from  the  cane  by  these  small  and  inferior  milb  so  deficient  in  crushing  power.  The 
pressed  liquor  is  placed  in  large  earthen  vats  and  exposed  to  a  quick  fire.  It  is  boiled 
just  as  it  comes  from  the  mill  and  no  effort  is  made  to  cleanse  or  clarify  it.  The 
whole  is  then  reduced  by  heat  to  the  proper  consistency  and  is  thrown  into  a  hole  in 
the  earth  specially  prepared  for  it  and  cooled  long  before  the  process  of  crystallization 
has  set  in.  The  finished  article  is  more  like  a  mixture  of  sand  and  dough  sweetened 
with  molasses  than  the  sugar  of  commerce. 

"In  late  years  the  wooaen  mill  rollers  have  been  succeeded  in  some  places  bv  iron 
ones,  the  best  known  being  the  Beheea  mill  of  Messrs.  Thomson  &.  Mylne. 
Thb,  as  far  as  the  rollers  are  concerned,  b  a  miniature  of  the  vertical  West  Indian 
sugar  mill.  It  is  of  course  only  intended  for  sugar-making  on  a  small  scale.  In  some 
districts  of  these  Provinces  these  milb  are  used,  but  in  many  others  the  people  do  not 
bu]^  them  and  declare  that,  on  the  whole,  the  old  wooden  milb  are  better  suited  to 
their  wants.  The  reason  probably  is  that  the  village  carpenter  and  blacksmith  have 
to  be  supported  in  any  case  whether  they  make  the  old-fashioned  wooden  mill  or  not* 
and  the  ryot,  who  never  has  much  spare  cash  for  improvements  of  this  kind,  considers 
it  cheaper  to  use  thb  than  to  pay  R150  for  an  article  which  he  will  n^d  only  for  a  few 
weeks  m  the  year.  I  have  never  known  an  instance  of  a  village  community  clubbing 
together  to  purchase  one  or  more  of  such  mills.  Attempts  have  been  made  to  intro- 
duce flat  iron  vats  for  sugar-boiling,  but  they  are  expensive  and  are  not  much  appre- 
ciated, and  most  of  the  gur  of  these  Provinces  is  made  in  large  earthen  pots. 
Iron  rollers  and  iron  vats  will  no  doubt  in  time  supersed  wooden  rollers  and  eaithen 
pots,  but  in  these  Provinces  the  industry  b  still  carried  on  by  primitive  methods  which 
were  perhaps  in  vogue  500  years  ago.  In  most  places  the  megass  or  woody  fibre  of 
the  cane  b  thrown  away^  as  useless.  Efforts  are  now  bein^  made  to  show  the  value 
of  thb  substance  for  boiling  sugar,  but  it  b  only  in  those  districts  in  which  a  difficulty 
b  felt  in  obtaining  fuel  that  the  people  show  any  inclination  to  utilise  their  megass. 

"  Such  being  the  facts,  it  seems  a  matter  for  surprise  that  the  outturn  per  acre  of 
sugar-cane,  cultivated  by  the  Indian  method  should,  as  shown  by  the  statistics,  be  less 
than  in  ^  Mauritius  by  one  ton  only.  As  a  matter  of  fact,  however,  the  produce 
per  acre  in  Barbados  b  from  2|  to  3  tons,  while  in  this  country  the  produce  of  the 
same  area,  while  nominally  one  ton,  consists  of  such  an  inferior  substance  that  the 
actual  sugar  yielded  is  considerably  less  than  that  quantity. f 

"  I  now  proceed  to  consider  the  question  whether  anything  can  be  done  to  improve 
the  method  of  production  in  thb  country.  It  is  obvious  that  but  little  improvement 
can  be  effected  under  present  conditions.  The  first  thing  necessary  is  that  sugar 
should  be  pprown  on  a  larger  scale  and  its  manufacture  supervised  b^  properly-trained 
and  expenenced  persons  working  with  an  adequate  machinery.  For  making  sugar 
Messrs.  Travers  suggest  the  introduction  of  the  Central  sugar  factory  where  the 
canes  of  several  cultivators  could  be  converted  into  sugar.    It  b  doubtful,  however. 


•  It  will  be  seen  from  the  numerous  passages  quoted  in  thb  article  that  the  megass 
is  by  no  means  universally  thrown  away.  Indeed,  one  could  wish  that  it  were  more 
frequently  returned  to  the  sugar-cane  fields  than  used  as  fuelby  the  sugar-boilers. 
Conf.9iihpp.S,7,S,79*t28,i96yeic,    ,  ^    „,      .    ,. 

t  Most  writers  speak  of  the  yield  of  the  West  Indies  ais  two  tons  of  suear  and 
of  India  as  one  ton  of  gur.  It  seems  highly  desirable  that  thb  point  should  oe  more 
predsely  dealt  with  by  future  investigators,  since  one  ton  of  gur  would  in  round 
figures  yield  but  ooe-third  of  a  ton  of  renned  sugar. — Ed,,  Diet.  Kcon.  Prod. 
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wbether  a  Central  factory  would  answer  in  this  country.  Even  if  the  Indian  cultivator 
could  be  induced  to  bring  his  canes  there  to  be  made  into  sugar,  which  is  not  likely, 
there  would  be  other  insuperable  difficulties.  Here  the  sugar-cane  fields  are  spread  over 
a  large  area  and  are  in  patches  instead  of  being  concentrated  as  in  the  West  Indies, 
were  can&j6eld  touches  cane-field.  In  some  of  the  West  India  Islands,  and  specially, 
I  believe,  in  the  French  colonies,  where  labour  is  scarce  and  proper  supervision  costly, 
'  usines' or  sugar  factories  have  been  established.  Instead  of  each  plantation  having 
its  own  boiling-house  one  *  usine  '  serves  for  several.  But  even  in  the  West  Indies 
this  system  is  worked  with  some  difficulty  and  necessitates  the  construction  of  roads 
leading  from  the  cane  fields  to  the  factory.  In  India  their  establishment  would  be  quite 
impra^icable  considering  the  present  scattered  nature  of  the  cultivation.  1  doubt 
whether  there  are  many  villages  in  these  Provinces  which  contain  as  much  as  50  acres 
of  cane.  To  enable  a  Central  factory  to  work  successfully^  an  area  of  at  least  500 
acres  of  cane  would  be  needed.  Speaking  from  my  recollection  of  Barbados,  where 
there  are  many  small  estates,  a  boiling-house  for  an  estate  of  less  than  100  acres  b 
exceedingly  rare.  ^  Persons  who  grow  cane  in  a  smaller  way  use  their  neighbours' 
boUing-houses,  giving  them  a  share  of  the  manufactured  article. 

"  There  is  much  scope  for  the  establishment  of  large  sugar  plantations  in  this 
country  in  places  where  the  soil  is  good,  labour  cheap,  and  an  ample  and  certain  supply 
of  water  available.  Land  in  Northern  India  in  the  vicinity  of  the  canab  would,  1 
should  say,  be  admirably  adapted  for  thb  purpose.  There  the  soil  b  gjood  with  a 
perennial  supply  of  water  for  irrigation  and  a  redundant  population.  The  soil  and 
climate  of  certain  portions  of  the  Central  Provinces  where  there  is,  or  could  be,  consi- 
derable irrigation  from  tanks  as  in  the  Sambalpur  and  Bhandara  districts,  and  in  some 
of  the  Feudatory  States  of  Chhattbgarh,  would  also  be  suitable.  The  former  would 
probably  be  more  suitable  than  the  latter,  for  while  the  canes  might  occasionally  suffer 
from  frost  in  Northern  India,  in  the  Central  Provinces  the  Supply  of  tank  water  might 
fail  in  years  of  insufficient  rainfall. 

"  For  the  formation  of  a  plantation  after  the  model  of  those  in  the  Mauritius  and  in 
the  West  Indies  the  action  of  Government  will,  at  any  rate,  in  the  first  instance,  be 
necessary.  The  small  cultivators  of  India  have  neither  the  means  nor  the  inclination 
for  undertaking  such  a  task.  It  would  never  occur  to  a  large  landholder  in  this 
couatry  to  make  money  by  p^owine  sugar  on  a  large  scale  by  new  and  improved 
methods  and  by  the  expenditure  of  a  considerable  capital.^  By  the  trading  classes 
the  whole  thing  would  be  regarded  as  entirely  beyond  their  sphere  of  action.  The 
only  persons  who  would  perhaps  have  the  requisite  enterprise  and  means  to  undertake 
such  an  industry  on  a  large  scale  are  European  planters  who  can  command  the  neces- 
sary^ land  and  capital,  out  they  have  already  profitable  crops  like  indigo,  which  do 
not  involve  the  same  expenditure  and  which  can  be  carried  on  without  extensive  irriga- 
tion. It  would  be  impossible  for  a  West  Indian  planter,  supposing  he  could  command 
the  necessary  capital  and  was  prepared  to  make  the  venture,  to  provide  himself  with 
the  requisite  land.  There  are,  it  b  true,  extensive  waste  lands  in  this  country,  but 
they  are  quite  unsuitedfor  such  an  undertaking.  They  are  either  far  removed  from 
inhabited  tracts  and  are  situated  in  unhealthy  countries  where  no  European  could 
live,  and  even  if  accessible^  they  are  rocky  and  barren.  The  natives  of  this  country 
are  only  too  ready  to  appropriate  all  land  which  b  at  the  same  time  fit  for  cultivation 
and  fairly  accessible,  and  they  have  already  absorbed  all  such  land  as  is  available  or 
worth  appropriating.  No  native  will  willingly  part  with  the  land  he  cultivates,  and 
if  the  whole  area  of  an  or^linary  village  could  be  purchased,  a  large  portion  of  it 
would  be  in  the  cultivation  of  ryots  with  occupancy  and  other  beneficial  interests 
in  their  fields  who  could  not,  in  the  ordinary  course  of  law,  be  ejected  to  make  room 
for  sugar  cultivators.  Under  these  circumstances,  a  sugar-planter  who,  whether  he 
came  from  Barbados  or  the  Mauritius,  would  be  a  stranger  in  thb  country,  would 
find  it  difficult,  if  not  impossible,  to  make  satisfactory  arrangements  for  the  establbh- 
ment  of  a  plantation. 

It  will  be  necessary,  therefore,  for  Government  to  take  the  initiative  in  this  matter, 
and  by  m^ns  of  the  Land  Acquisition  Act  or  other  appropriate  procedure  to  acquire 
land  sufficient  for  the  establishment  of  a  sugar  plantation  of  500  or  600  acres.  This 
might  be  offered  rent-free  or  on  easy  terms  to  a  practical  planter  under  certain  condi- 
tions for  a  term  of  years,  and  he  might  also  be  given  a  subvention  to  aid  him  in  provid- 
ing the  necessary  machinery  for  the  manuf^rture  of  su^r.  There  must  be  many 
enterprising  planters  in  the  Mauritius  accustomed  to  Indian  coolies  who  would  be 
glad  to  accept  an  offer  of  thb  kind.  By  making  success  dependent  on  the  efforts  of 
the  person  chiefly  interested  in  the  project,  there  would  be  a  guarantee  that  everything 
would  be  done  to  make  the  scheme  a  success.  But  in  the  event  of  no  practical  sugar- 
planter  being  willing  to  undertake  the  responsibility  of  a  sugar  plantation  on  the 
above  terms,  it  would  be  well  for  Government  to  establish  a  few  m^>del  plantations  of 


SUGAR 
PLANTA- 
TIONS. 


Baropean 
Plantations. 

Conf,  withpf. 

37»  39,  4S,  02, 
63,  88-114, 
161-62,  212, 

3o6,  809,  etc. 


S.  170 


Digitized  by 


Google 


iia 


Dictionary  of  the  Economic 


SACCHARUM : 
Sugar. 


Historf  of  Establishment  of  Sugar 


SUGAR 
PLANTA- 
TIONS. 


its  own  in  different  parts  of  India.  I  understand  that  some  years  aro  the  services  of 
a  su^r-planter  were  obtained  from  the  West  Indies  for  the  daira  lands  of  the 
Khedive,  and  that  a  vast  improvement  foHowed  the  introduction  in  that  country  of  the 
West  Indian  method  of  jgfrowinr  and  manufacturing  sue^r.  With  a  plentiful  supply 
<if  water,  such  as  would  be  afforded  by  our  canals  and  larpfe  tanks,  a  eood  soil  and 
cheap  labour,  no  ffreat  difficulties  would  be  encountered  m  the  establishment  of  a 
sujgrar  plantation.  If  the  scheme  were  once  shown  to  be  successful,  it  is  probable  that  • 
many  persons  who  can  command  large  areas  suitable  for  sugar-cane  cultivation  and 
the  necessary  capital  would  adopt  it.  The  greatest  difficulty  to  be  encountered  would 
be  the  securing  of  an  adequate  supply  of  manure.  Much  of  the  cow-dung  of  this 
country  is  used  tor  fuel  and,  consequently,  good  farm-yard  manure  in  large  Quantities 
is  not  readily  obtainable.  But  if  sugar  cultivation  by  the  West  Indian  metnod  were 
shown  to  be  profitable,  mineral  and  artificial  manures  would  be  available  in  India  as 
they  are  in  Barbados  and  in  the  Mauritius.  The  value  of  such  a  plantation  would 
not  be  confined  to  improving  the  production  of  sugar.  It  has  often  occurred  to  me 
that  in  establishini^  model  farms  and  placing  at  their  head  men  trained  in  England, 
and  having  a  practical  knowledge  of  the  agricultural  methods  only  of  countries  with  a 
temperate  climate,  that  we  have  somewhat  overlooked  the  fact  that  the  conditions  of 
agriculture,  in  the  greater  portion  of  India,  resemble  those  of  the  West  Indies  or  the 
Southern  States  of  America  much  more  dosely  than  they  do  those  of  Europe,  and 
that  it  is  in  these  former  countries  that  those  Indian  crops  which  are  most  susceptible 
of  improvement,  such  as  rice,  cotton,  tobacco,  Indian-corn,  sugar,  tropical  roots, 
vegetables  and  fodder  crops,  are  cultivated  with  the  greatest  success. 

"  The  West  Indies,  like  Mauritius,  import  the  greater  portion  of  their  food,  but  a 
firood  deal  of  Indian-corn  and  vegetables  are  also  grown  in  these  Islands.  A  planta- 
tion is  generally  divided  into  two  portions,  one  is  under  otne  and  the  other  is  under 
preparation  for  cane,  and  b  in  the  interval  used  for  growing  short  crops,  sweet  pota- 
toes yams,  Indian  and  guinea-corn  (juari)— the  two  latter  with  guinea-grass  supplying 
the  necessary  fodder  for  the  farm  cattle.  AH  of  the  above  crops  are  capable  of  great 
improvement  and  extension  in  India.  While  in  this  country  a  few  yams  *  are  to  be 
found  in  p&n  baris  the  plant  is  reared  in  the  West  Indies  in  large  open  fields.  The 
difference  between  the  sweet  potato  t  of  India  and  that  of  the  West  Indies  is  striking. 
The  former  is  generally  an  elongated  tuber  5  inches  long  and  3  inches  in  diameter 
and  b  g^own  on  a  flat  surface,  in  the  West  Indies  it  is  ordinarily  an  ellipsoid  with 
axes  of  10  and  ^  inches,  and  grown  in  rows  on  banks  and  not  on  level  ground.  There 
are  other  striking  differences  in  the  systems  pursued  in  rearing  other  crops  in  the 
West  and  in  the  East  Indies.  The  establishment  of  a  plantation  on  the  West  Indian 
model  in  this  country  could  not,  I  think,  fail  to  improve  the  cultivation  of  all  tropical 
products  and  to  instruct  the  people  in  methods  of  wnich  they  have  no  idea  at  present. 
Some  of  the  return  coolies  from  the  West  Indies  and  the  Mauritius  might  also  be 
induced  to  take  service  in  such  plantations,  and  by  instructing  their  countrymen  would 
be  of  use  to  the  manager  in  starting  the  work. 

"  I  might  usefully  recapitulate  the  above  remarla  as  follows : — ^The  improvement 
of  sugar  production  m  India  is  not  possible  under  existing  conditions  of  scattered  culti- 
vation by  numerous  small  cultivators,  and  in  view  of  the  hjcX  that  it  is  nowhere  a  staple 
but  merely  a  subsidiary  crop.  I  have  further  endeavoured  to  show— 

(i)  that  cultivation  on  a  large  scale  is  essential  if  the  requisite  supervision  in 

growine  the  cane  and  ue  necessary  machinery  for  manufacturing  sugar 

are  to  be  provided ; 

(2)  that  such  a  change  cannot  be  brought  about    unless  an  adequate  area  of 

irrigable  land,  in  a  healthy  and  wdl-populated  country,  with  cheap 
labour,  is  first  secured  ; 

(3)  that  private  effort  and  enterprise  are  probably  unequal  to  the  task  of 

securing  the  conditions  necessary  for  successfully  starting  the  work  ; 

(4)  that  it  will  therdFore  be  expedient  in  the  first  instance,  at  all  events,  for 

Government  to  take  the  initiative  and  to  establish  a  model  sugar  plan- 
tation; 

(5)  that  the  best  method  of  working  such  a  plantation  would  be  to  interest  the 

manager  in  the  success  of  the  scheme  by  leaving  the  profits  to  him.  Gov- 
ernment assisting  by  finding  the  land  and  giving  it  rent-free  or  at  a  low 
rent  on  certain  conditions,  and,  if  necessary,  by  a  subvention  to  aid  in 


•  The  reader  might  perhaps  consult  the  article  Diosoorca  (Yams)  in  this 
Vol.  111..  I15-136. 

t  See  under  Ipoouea  Batatas,  Vol.  IV.,  478-483. 
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the  constructing  of  the  necessary  buildings  and  in  supplying  the  machi- 
nery needed ; 
(<S)  that  in  the  event  of  no  properly  qualified  person  being  willing  to  undertake 
the  establishment  of  a  sugar  plantation  on  the  above  terms.  Government 
should  itself  arrange  for  the  working  ot  the  scheme  by  a  paid  agency  ; 

(7)  that  it  wouU  be  absolutely  essential  for  the  success  of  any  scheme  of  this 

kind  that  the  manager  snould  be  a  successful  and  practical  sugar-planter, 
preferably  from  the  West  Indies  or  the  Mauritius,  and  accustomed  to  deal 
with  the  Indian  cooly  ; 

(8)  that  the  establishment  of  such  a  model  plantation  would  not  only  prove  the 

superiority  of  the  West  Indian  over  the^  Indian  system  of  sugar  produc- 
tion, but  would  bring  to  the  notice  of  Indian  a^ricutturisto  the  advantages 
of  other  modes  of  cultivating  many  tropical  crops  which,  though  of  great 
value,  have  hitherto  been  much  neglected  in  this  country." 

It  has  been  stated  that  the  other  replies  received  by  the  Government  to 
its  letter,  by  which  it  forwarded  Messrs.  J.  Travers  fit  Sons'  recommend- 
ations, were  unfavourable,  and  that  the  Despatch  issued  by  the  Government 
conveys  the  facts  brought  out  by  the  numerous  contributors  to  the  official 
enquiry.  Some  of  these  replies  will  be  found  placed  under  contribution 
below  m  the  provincial  sections  of  this  article. 

The  writer,  in  taking  leave  of  the  subject  of  the  formation  in  India  of 
sugar-cane  plantations  with  Central  Factories,  desires  it  to  be  distinctly 
understood,  however,  that  although  disposed  personally  to  join  issue  with 
those  who  regard  the  proposal  as  futile,  he  has  endeavoured  to  review  the 
past  history  of  the  enquiry  impartially.  The  great  success  that  has  been 
secured  in  tea-planting  was  not  attamed  at  once,  and  past  failures  in 
sugar-planting  can  hardly*  be  held  as  disproving  absolutely  the  possibility 
of  ultimate  success.  They,  however,  call  for  more  careful  consideration 
than  would  seem  to  be  bestowed  on  them  by  modern  writers,  and  it  is 
likely  that  success  will  be  obtained,  if  at  all  obtainable,  by  combating  or 
escaping  from  the  adverse  circumstances  that  ruined  the  early  experi- 
menters. It  seems  probable  that  the  greatest  difiiculty  of  all  lies  in  the 
social  habits  of  the  people  of  India.  They  prefer  the  dirty  sugar  which 
MessrSw  J.  Travers  ^  Sons  compare  to  "  manure."  The  preparation  of 
that  substance  is  more  profitable  to  the  cultivator  than  the  disposal  of  his 
cane  to  a  manufacturer  would  be.  On  this  subject  Mr.  T.  W.  Holder- 
ness  (the  Director  of  Land  Records  and  Agriculture  in  the  North- West 
Provinces!  very  justly  remarks:  ** The  memorandum  refers  in  contemp- 
tuous terms  to  the  quality  of  the  common  sugars  consumed  by  the  Indian 
public  But  they  have  an  almost  unlimited  and  active  market,  which 
IS  at  present  closed  to  machine-made  sucfar;  and  even  if  superstitious 
prejudices  could  be  overcome,  there  would  still  remain  the  question  of 
national  taste.  The  compost  known  as  gut  has  a  peculiar  flavour  which 
is  absent  from  machine-made  sugars,  and  the  tastes  of  a  most  conservative 
people  will  require  to  be  changed  before  the  local  markets  of  India  really 
open  to  the  European  sugar  manufacturer."  It  thus  seems  likely  that  the 
whole  question  hinges  on  the  rise  or  fall  in  the  price  of  superior  sugars 
and  on  the  education  of  the  people  of  India  to  the  advantages  of  obtain- 
ing a  better  quality  of  sugfar  than  they  at  present  consume.  But  it  may 
fairly  well  be  here  stated  tfeit  chemistry,  by  no  means,  supports  the  opinion 
that  beautifid  crystalline  suear  is  more  wholesome  or  rather  more  nutri- 
tious than  brown  sugar.  Indeed,  it  noay  be  said  that  one  of  the  distinctive 
features  between  the  saccharine  juice  of  beet  and  cane  is  that  in  the  latter 
substance  the  additional  materials,  over  and  above  pure  cane-sugar,  are  less 
objectionable  than  in  the  former.  It  is  worthy  of  note  also  that  the  purity, 
or  rather  the  whiteness  of  beet-sugar,  is  so  far  considered  a  disadvantage 
to  it,  that  an  industry  has  acttially  arisen  in  staining  beet  sugar  so  as  to 
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make  it  resemble  certain  qualities  of  cane-sugar.  It  is  accordingciy  true 
that  in  the  present  state  of  the  trade  the  Indian  (or  home  market)  is  of  far 
greater  improtance  to  India  than  the  foreign.  It  »>  therefore,  with  the  home 
market  that  the  Indian  cultivator  and  manufacturer  alike  are  mainly  con- 
cerned. But  apart  from  purely  financial  considerations,  important  tnough 
these  are,  it  seems  probable  that  success  is  more  likely  to  be  attained  by 
the  cultivation  ana  improvement  of  the  indigenous  canes  than  by  the 
necessarily  expensive  systems  of  agriculture  essential  to  the  preservatkm 
of  the  good  qualities  of  exotic  forms. 

ARBA,  OUTTURN,  AND  CONSUMPTION  OF  SUGAR.<:ANB 
AND  SUGAR  IN  INDIA. 
In  dealing  with  these  subjects,  it  may  be  remarked  there  are  many 
fruitful  sources  of  misconception  and  error.  The  area  of  suc;ar-cane  culti- 
vation (even  were  it  possible  to  obtain  for  all  India  thoroughly  trustworthy 
returns)  is  by  no  means  the  area  that  actually  yields  the  su^ar  annually 
produced  in  the  country.  Large  tracts  are  regularly  cultivated  with  suear- 
yljblding  palms,  and  these  afford  a  by  no  means  inconsiderable  share  of  the 
supply.  These  palms  are  rardy  cultivated  in  such  a  manner  as  to  allow 
of  estimates  of  acreage.  The}^  are  for  the  most  part  grown  in  lines  along 
the  borders  of  fields  by  road  sides,  etc.,  and  the  yield  has  accordingly  to 
be  ascertained  per  loo  trees.  But  what  is  of  perhaps  equal  importance,  a 
very  large  amount  of  the  sugar<ane  grown  in  India  is  eaten  as  a  fruit, 
is  used  by  the  distiller  or  is  made  into  a  thickened  syrup  f^r),  an  article 
rarely  if  ever  converted  into  sugar.  An  average  yield  of  sugar,  from  the 
total  area,  would  thus  be  quite  misleading.*  Most  writers  have  made  a 
provision  for  palm  sugar,  but  apparently  the  error  due  to  neglecting  to 
reduce  the  area  of  sugar  production  by  the  acreage  devoted  to  the  cultiva- 
tk>n  of  edible  canes  or  of  those  so  deiiaent  in  crystallizable  sugar  that  they 
might  not  inappropnately  be  spoken  of  as  affording  a  superior  quality  of 
molasses,  but  no  suear,  has  not  been  guarded  against.  In  some  provinces 
or  districts  the  edible  canes  are  of  greater  importance  than  in  ottiers,  and 
wherever  a  large  market  exists  it  is  universally  admitted  that  edible 
cane  cultivation  is  more  profitable  than  Fiir  ana  still  more  so  than  rdh 
manufacture.  An  ascertained  abnormallylower  consumption  of  sugar  per 
head  of  population,  than  might  be  inferred  ffom  the  area  of  sugar-cane 
cultivation,  is  in  some  cases  at  least  largely  explainable  by  the  facts  here 
indicated.  At  the  same  time  it  seems  likely  that  many  of  the  returns  of 
consumption  per  head,  have  been  falsified  through  the  want  of  precision  in 
the  terms  employed.  A  consumption  of  12  seers  of  giir  per  head  of 
population,  woula  represent  a  consumption  of  4  seers  of  refined  su^ar,  or 
of  4*8  seers  of  Native  unrefined  sugar  (that  is  to  say,  of  the  inspissat«l 
syrup,  drained  and  sun-dried  but  not  refined).  It  would,  in  fact,  appear  to 
the  writer  that  some  of  the  estimates  of  consumption,  that  have  been 
published,  are  open  to  the  suspicion  that  there  has  been  a  want  of  unifor- 
mity^ in  the  use  of  the  word  **  sugar  "  by  the  local  authorities  who  have 
furnished  the  data  on  which  certain  calculations  have  been  made.  As 
indicated  above  a  given  area  would  produce  three  times  the  amount  of 
gur  that  it  would  of  refined  sugar.  It  seems,  however,  probable  that 
many  writers  have  not  only  used  the  word  gAr  (or  jaggery)  as  synonymous 
with  unrefined  sugar,  but  even  with  molasses.^  Remarkably  few  have 
thought  of  distinguishing  between  the  various  forms  of  sugar,  though  of 
refined  and  of  unrefined  sugars  there  are  various  qualities  whidh  diffn-  not 
only  in  deg^e  of  purity  and  character  of  grain,  but  in  the  amount  of 

•  Seo  Mr.  Butt'f  remarks  below  iq  cgooectioii  wUh  3liah>ibaD|Hirf  p.. 385. 
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molasses  or  treacle  which  they  hold  mechanically.  Such  an  error  is,  how- 
ever, relatively  less  important  than  the  confusion  of  g^r  with  unrefined 
Native  sugar  (vtjr.,  shakar  or  bhdra), 

Bombay  and  the  Panjdb  are  shown  by  the  official  returns  to  consume 
considerably  more  sugar  than  Bengal.  This  is  doubtless  largely  due  to 
the  higher  civilliation  and  greater  opulence  of  the  mass  of  the  community, 
an  ODinion  borne  out  by  the  observation  that  the  people  of  the  Panj^b  and 
Bombay  use  individually  a  far  lar^  amount  of  silk  than  do  the  inhabit- 
ants of  Bengal.  While  this  is  so,  it  seems  likely  that  the  immense  popula- 
tion of  Bengal  with  its  lar^e  city  and  manufacturing  communities  may 
have  had  its  consumption  of  sugar  depreciated  by  the  assumption  that  the 
article  there  eaten  is  admissible  on  the  standard  of  gur.  Sucn  a  reduction 
would  be  fairiy  safe  for  the  North- West  Provinces,  the  Central  Provinces, 
and  the  rural  parts  of  Bengal,  but  it  would  be  very  misleading  for  Calcutta, 
Bombay,  or  the  other  centres  of  manufacturing  enterprise.  It  is  believed 
by  the  writer  that  the  consumption  of  Native  refinea  (or  perhaps  only 
drained)  sugar  is  far  |freater  than  is  generally  supposed,  especially  in 
Beng^,  and  if  this  opinion  be  confirmed  by  future  investigators,  the  area 
of  sugar-cane  cultivation  in  the  Lower  Provinces  will  have  to  be  con- 
siderably increased  and  the  yield  per  acre  raised  from  the  estimates 
currently  quoted,  or  the  value  of  the  date-palm  in  the  supply  of  Bengal 
surar  will  nave  to  be  greatly  enhanced.  In  this  connection  it  may  be 
added  that  it  is  somewhat  significant  that  in  1847-48  it  should  nave 
been  found  that  there  were  in  Bengal  6,390,590  date-palms  which,  yielding 
on  the  average  for  every  100  trees,  16  maunds  9  seers  5}  chittacks,  fur- 
nished 10,37445  maunds  of  gur,  while  at  the  present  day  the  30,000  acres 
estimated  to  be  under  date-palms  afford  only  7,43^000  maunds.  From 
these  figures  it  would  appear  that  the  date-sugar  traffic  has  considerably 
contracted,  or  that  the  yield  of  date-sugfar  has  been  seriously  under- 
estimated. This  subject  will  be  found  to  be  returned  to  further  on,  in 
the  remarks  r^arding  Bengal  and  Madras,  so  that  it  need  only  be  here 
added  that  hesitation  to  accept  the  accuracy  of  the  palm-su|^ar  returns 
would  seem  justified  through  the  fact  that,  as  presently  estimated,  the 
palms  of  Madras  yield  nearly  twice  as  much  per  acre  as  do  those  of 
Bengal. 

The  following  statement  of  the  averages  for  the  five  years  previous  to 
1888  was  published  by  the  Government  as  an  appendix  to  its  Resolution 
of  the  aoth  Mardi  1889.  It  will  be  seen  that  in  the  columns  of  yield  the 
product  is  spoken  of  as  coarse  suear,  but  the  average  rate  there  shown  is 
only  some  27*9  maunds  an  acre  (for  the  British  Provinces),  a  rate  which 
would  by  no  means  be  a  high  one  were  it  that  of  refined  sugar.  From  the 
n>ecial  chapter  below,  on  the  yield  of  sugar  in  Bengal,  it  will  be  seen  that 
the  writer  suspects  that  **  coarse  sugar ''  is  not  entirely  the  equivalent  of 
g^r,  in  the  returns  which  have  appear^  on  this  subject*  If  *'  coarse  sugar,** 
however,  means  drained,  unrenned  Native  sugar,  the  estimate  of  i  ton 
would  be  more  nearly  what  might  be  expected.  It  seems  probable,  how- 
ever, that  the  chief  error  of  all  such  estimates  lies  in  the  tact  that  large 
portions  of  the  sugar-cane  area  are  cultivated  with  canes  that  are  not  in- 
tended to  be  used  in  the  manufacture  of  sugar  and  are,  in  fact,  never  so 
used.  Accofdingly  the  records  of  actual  production  of  sugar,  when 
expressed  to  the  total  ascertained  acreage  of  cane,  give  a  very  consi- 
derably lower  yield  than  would  be  the  case  had  the  entire  area  been 
devoted  to  the  cultivation  of  cane  suitable  for  the  manufacture  of  suear. 
Thb  argument  does  not  hold  good  with  the  edible  canes  only,  but  with  a 
very4mportant  series  of  canes  which,  while  meeting  certain  Native  require- 
ments, afford  little  or  no  crystallizable  sugar. 
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By  way  of  comnarison  with  the  figures  shown  in  the  foregoing  table,  it 
may  be  desirable  to  furnish  here  the  statement  of  area  and  produce  pub* 
iished  in  1847-48  for  three  of  the  chief  sugar-producing  regions  of  India :— 


Provinces  for  which' 

statistics  were  collected 

in  the  year  1847-48. 

Total  area 

of  land 
cultivated 
with  cane 
in  Bfgh&s : 

ToUl 

produce  of 

cane  and 

date^iJr 

in  maunds 

ofSoi^. 

Total  con- 
sumption of 
cane  and 
date^iir  in 
maunds  of 
Solb. 

Remain- 
der 

Reduced 

to  sugar  at 

13I  seers 

to  one 

maund  of 

Bengal    and    the   North- 
west Provinces    . 
Madras  .... 
Bombay 

25,02,609 
84.947 
77.346 

1.87.34,909 
17.62,959 
6,52,527 

1,17.78  356 
10,67,720 
7.6i,779» 

69.56,552 

23.18,851 

26,64,902 

2,11,50,395 

1,36,07,855 

76,51,791 

25.50,597 

Reduced  to 

Cwt. 

15,107,425 

9,719.896 

5,465,565 

1,821,855 

*  It  will  thus  be  seen  that  Boniibay  consumed  in  184S,  1,09,252  maunds  in  excess 
of  its  local  production.     Conf,  with  p,  210, 

The  available  surplus  of  production  over  consumption  in  1847-48  thus 
amounted  to.  in  round  figures,  5^  million  cwt.,  but  Bombay  must  have 
drawn  largely  on  the  North- West  Provinces  and  Bengal.  The  foreign 
exports  amounted  to  1,229,828  cwt.  There  was  thus  apparently  sufficient 
sugar  produced,  from  the  great  sugar-growing  districts,  to  meet  the  home 
and  foreign  demands.  The  area  0?  production  in  the  above  table,  assigned 
to  Bengal  and  the  North- West  Provinces  is  shown,  by  the  more  detailed 
tables,  to  have  included  130  acres  of  Arracan,  but  otherwise  it  very  closely 
corresponded  to  the  country  now  embraced  by  these  provinces.  The  tables 
furnished  below,  in  connection  with  the  provincial  paragraphs,  will  be  found 
to  show  the  distribution  of  the  sugar  cultivation,  and  at  the  same  time  to 
exemplify  the  thorough  manner  in  which  the  enquiry  of  1848  was  prosecuted. 
As  justifying  a  degree  of  confidence  in  the  accuracy  of  these  returns,  it 
may  be  pointed  out  that  considerably  greater  interest  was  taken  in  the 
subject  of  sugar  cultivation  forty  or  fifty  years  ago  than  since.  There  were 
then  a  large  number  of  European  planters  and  manufacturers,  who  possess- 
ed an  intimate  knowledge  of  the  sugar  resources  of  their  districts,  and  who 
could  accordingly  assist  materially  in  the  enquiry.  It  seems  likely  that 
had  returns  been  preserved  annually,  a  decline  in  the  area  and  production 
would  a  few  years  subsequent  to  1848  have  been  demonstrated  until  the 
industry  recovered  from  the  ruin  of  its  European  interests  and  settled  down 
to  the  f>resent  form,  as  once  more  a  purely  Native  branch  of  agricultural 
enterprise.  Within  more  recent  years,  it  is  generally  affirmed  that  it  has 
greatly  recovered  and  expanded  ;  but  it  is  significant  that  the  relation  of 
Bengal  to  the  North- West  Provinces  has  been  preserved.  Thus  Bengal,  in 
1848,  with  its  eight  divisions  (Jessor,  Bhagalpur,  Cuttack,  Murshedabad, 
Dacca,  Patna,  Haxariba^h,  and  Chittaeong)  possessed  223,794  acres  of 
sugar-cane  (exclusive  of  date-palms)  and  the  North- West  Provinces,  then 
referred  to  six  divisions  (Meerut,  Kumaon,  Rohilkhand,  Agra,  Allahabad, 
and  Benares)  had  595441  acres.  It  will  thus  be  seen  that  so  far  as  Bengal 
and  the  North- West  Provinces  are  concerned,  the  returns  of  1848  when 
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contrasted  with  those  of  1888  by  no  means  manifest  a  very  great  expan- 
sion :— 


Area  tn  acres 

of  sugarcane 

in  X847-48. 


Bengal  • 

North- West  Provinces 


Area  in  acres 

of  sugar-cane 

in  1887-88. 


223.794 
595,441 


382,000 
788,000 


WeXdofgUr 

from 
sugar-cane 
in  1847-48. 


Cwt 
4^16,980 
7,684,648 


Yield  of  j^^ 

from 
sugar-cane 
in  1887-88. 


Cwt, 

5,880,000 
12,892,857 


In  the  case  of  Bengal  the  sugar  area  may  be  said  to  have  expanded 
«6  per  cent  and  that  of  the  North- West  Provinces  29  per  cent  during  the 
40  years  covered  by  the  above  returns*  That  is  to  say,  sugar  cultivation 
has  increased  in  the  former  province  by  '65  and  in  the  latter  by  -So  per 
cent  per  annum,  if  it  be  admissible  to  assume  a  steady  progression  jjear 
by  year  instead  of  a  fluctuation.  With  a  record  of  an  almost  nommal 
expansion  before  us,  it  may  be  viewed  as  paradoxical  to  have  to  say 
that  most  writers  are  of  opmton  that  there  has,  within  recent  years,  been  a 
great  expansion  of  sugar  cultivation  in  Bengal  and  the  North- West  Prov- 
inces. This  anomaly  seems  to  be  attributable  to  either  of  two  causes  (a) 
there  has  been  a  greater  production  in  India  as  a  whole,  or  it  may  be  that 
our  statistics  of  large  tracts,  (formerly  little  known),  have  simply  been  per- 
fected and  our  knowledge  of  the  actual  consumption  thus  made  to  approxi- 
mate more  nearly  to  the  real  state  of  the  internal  sugar  trade  of  India ;  or 
(b)  subsequent  to  1848  there  must  have  been  a  serious  decline  of  cultiva- 
tion, so  that  the  statement  of  recent  expansion  is  contrasted  with  a  very 
different  state  of  affairs  to  what  prevailed  forty  or  fifty  years  ago.  It  is 
not,  however,  possible  to  verify  this  point,  since,  for  large  portions  of  India, 
only  the  merest  approximations  to  a  survey  of  the  sugar-cane  area  have 
been  made.  The  majority  of  writers,  in  fact,  agree  that,  the  exoression  of 
the  ascertained  area  m  nengal  by  a  uniform  standard  of  production  re- 
duced to  the  head  of  population,  gives  a  considerably  lower  figure  than  is 
believed  to  be  the  actual  consumption.  Thus,  for  examole,  the  returns  of 
Calcutta  (which  may  be  said  to  be  accurately  recorded)  show  an  annual 
consumption  by  the  900,000  inhabitants  of  2  seers  and  4  chat^ks  of  refined 
sugar  (or  the  equivalent  of  30  seers  9^  chatAks  of  gfir),  whereas  the  produc- 
tion of  Bengal  would  represent  but  a  consumption  of  4f  seers  (of  jjw)  on 
the  entire  population  of  the  province.  The  authorities  best  qualified  to 
give  an  opinion,  regard  it  as  more  likely  that  the  actual  consumption  of 
Bengal  is  between  10  and  12  seers  (of  gmr)  per  head  of  population.  But 
it  may  be  pointed  out  that  the  figure  shown  in  the  Uble  above  (p.  116) 
against  each  province  expresses  in  some  cases  apparently  the  consumption 
to  the  estimated  local  production.  This,  it  will  at  once  be  seen,  would  not  by 
any  means  be  a  fair  standard,  since  many  provinces  grow  largely  for  the 
purpose  of  exporting,  while  others  draw  supplies  from  foreign  countries. 
Thus,  for  example,  the  average  total  exports  from  Bengal  by  all  routes 
amounted  (for  the  three  years  ending  31st  March  1887)  to  12,68,248  maunds 
(reduced  to  the  standard  of  unrefined  sugar),  or  say  a  little  over  one-seventh 
of  the  production.  But  during  the  same  period  the  imports  came  to  the 
average  of  3,54f726  maunds,  so  that  the  net  export  was  9,I3»S23  maunds, 
or  say  one-tenth  of  the  production.  Then  again  these  figures  exclude  from 
consideration  the  trade  of  Calcutta,  and  the  population  of  that  city  should 
accordingly  be  deducted  from  that  of  the  province  in  any  calculation  of  the 
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oonsumptioil  par  head  of  the  provincial  populationi  The  importance  of  this 
observation  will  be  seen  from  the  iacX  that  the  road  traffic  into  Calcutta 
alone  shows  on  the  average  a  net  import  of  over  3  lakhs  of  maunds  of 
unrefined  sugar  for  the  three  years  ending  March  1887.  ^hat  amount 
musty  therefore,  have  been  dra^n  from  the  province,  although  it  escaped 
r^stration  until  it  reached  the  boundaries  of  the  city.  But  these  details, 
regarding  Beng^al  and  Calcutta,  have  been  gone  into  in  this  place  with  the 
object  of  showing  that  in  the  case  of  Bengal  at  least  there  is  abundant 
evidence  in  support  of  the  belief  that  the  area,  production,  and  consump- 
tion, shown  for  that  province,  in  the  table  at  page  116,  must  be  very  seri- 
ously under^estimated.  To  local  production  must  in  every  instance  been 
added  or  substracted  the  net  transactions.  If  the  net  import  of  foreign 
Sugar  to  India  be  added  to  the  estimated  production  and  the  total  sugar 
sui)ply  be  divided  by  the  population  (say,  no  millions),  a  figure  is  obtained 
which  would  represent  the  average  consumption  per  heiS  of  population 
for  the  entire  Empire.  A  calculation  of  this  nature  was  framed  by  Sir 
Charles  Bernard  (and  which  appeared  in  the  Journal  of  the  Society  of 
Arts,  May  iS8g)t  based  on  the  returns  which  had  just  then  been  issued 
l|>y  the  Government  of  India.  8lr  Oharles*  estimates  may  be  here  cor- 
rected to  the  figures  now  available.  The  average  shown  in  the  table 
(page  116)  of  Migar^^ne  is  2,107,200  and  with  the  average  outturn  of  i  ton 
of  **  coarse  sugar ''to  the  acre  this  should  yield  2,107,200  tons,  or  by  adding 
to  that  the  sugar  of  palms,  also  the  net  import  of  foreign  sugar,  ana  allowing 
a  margin  for  errors  m  the  estimates,  it  might  be  put  at  2,6(^,000  tons.  Ex- 
pressed to  head  of  population  that  would  be  equal  to  about  14  seers  (281b), 
a  figure  which  is  very  probably  more  nearly  correct  for  all  India  than  the 
consumption  of  4*3  seers  for  Madras  and  4*75  seers  for  Bengal,  shown  in 
the  table.  It  may  be  accepted  that  the  wholesale  price  of  unrefined  sugar 
in  India  is  about  Rioo  a  ton,*  so  that  the  sugar  consumed  annually 
at  the  present  time»  costs  260  million  rupees  or  between  li  and  i^  of  a 
rupee  per  head  of  population  per  annum.  A  slight  error  is  involved  in 
this  estimate  from  the  fact  that  a  considerable  amount  of  refined  sugar  is 
now  used,  the  higher  value  of  which  should  have  to  be  provided  for.  But 
such  an  error  affects  the  wealthy  community  only  and  may  be  therefore 
disregarded.  Sugar  (or  rather  g4r)  is  the  great  luxury  of  the  poor  in 
India,  but  it  may  not  inaptly  be  here  compared  with  salt—a  necessity  of 
life.  The  consumption  of  that  article  per  head  of  population  comes  to 
about  lafeand  that  amount  costs  the  consumer  eight  annas  or  say  nine 
pence.  From  these  figures  it  would,  therefore,  appear  that  the  sugar  and 
salt  used  by  the  people  of  India  costs  them  less  than  three  shillings  per 
head  a  year.  According  to  Mr.  A.  E.  Bateman  (of  the  Board  of  Trade) 
the  yearly  consumption  of  sugar  in  other  countries  comes  to  70ft  per  head 
in  the  United  Kingdom  i  60S  in  the  United  States  1  27ft  in  France ;  igfi^ 
m  Germany ;  and  9ft  in  Austria.  By  the  estimate  here  given  India  con- 
sumes 28fb  of  g^r ;  but  reduced  to  the  standard  of  the  refined  suf^ar  used 
in  European  countries  that  would  be  equal  to  about  g/Bl  Tobacco,  it  might 
almost  be  said,  is  scarcelv  a  luxury  since  it  is  very  nearly  universally  used 
by  men,  Women,  and  children.  It  is  entirely  free  of  duty  and  is  sold  at 
so  low  a  price  that  any  one  who  wishes  it  almost,  can  afford  to  procure  a 
supply,  indeed,  a  large  section  of  the  Indian  community  (the  cultivators) 
grow  their  own  tobacco.  The  special  preparations  smoked  bv  the  well- 
to-do  contain  so  much  sugar  (molasses]  that  the  smoking  of  that  article 
becomes  a  distinct  item  in  the  consumption  that  has  to  be  provided  for  in 
all  estimates  of  the  sugar  trade.    But  if  doubt  be  admissible  as  to  the 
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accuracy  of  the  yield  per  acre  and  consumption  per  head  of  populationv  a 
solution  of  at  least  some  portion  of  the  error  may  be  looked  for  in  the 
imperfection  of  the  returns  of  area  cultivated.  The  following  passage 
appeared  in  Mr.  Schofield's  Note  on  Sugar  (issued  by  the  Revenue  and 
Agricultural  Department  of  the  Government  of  India  ,  the  publication  of 
which  led  to  further  enquiries  throughout  the  provinces  of  India. 

"Summing  up  we  find  that  the  area  under  !>ugar-plants  in  India  b  returned  at  34 
million  acres,  and  the  outturn  of  coarse  sugfar  at  5  47 '33  lakhs  of  maunds,  or  in  round 
numbers  2  million  tons.  The  greater  portion  of  the  sugar  produced  in  India  never 
goes  beyond  the  unrefined  stage,  as  the  demand  for  sugar  of  this  class  is  so  large  that 
there  is  little  to  spare  for  the  renne.ies ;  and  in  estimating  the  average  produce  it  is 
therefore  usual  to  refer  to  coarse  sugar.  Messrs.  Thomson  &  Mylne,  in  a  note^ 
dated  igth  May  1883,  stated  that  the  total  production  of  sus^ar  in  India  might  pro- 
bably be  estimated  at  100  million  cwts.  (i«5  million  tons).  This  outturn  would  allow 
of  4oib  or  20  seers,  as  the  consumption  per  head  of  population  (250  millions)  in  India. 
But  Messrs.  Thomson  3c  Mylne's  estimate  appears,  from  our  statistics,  to  have 
been  pitched  toolhigh.  Allowing  for  the  imperfection  and  incompleteness  of  the  pre- 
sent statistics  of  sugar  cultivation,  1  do  not  think  we  can  give  for  India  higher  esti« 
mates  than  those  subjoined  :  ~ 
Area  under  sugar-plants.  Outturn  of  coarse  sugar  per  acre.  Total  outturn. 
2^  million  acres.  20  cwts.  «■  i  t  >n.  2^  million  tons. 

"To  produce  100  million  cvrts.  or  5  million  tons,  as  estimated  by  Messrs. 
Thomson  &  Mylne,  India  would  have  to  double  either  its  present  area  under  sugar- 
plants  01  its  present  outturn  per  acre.  Doublinjg  the  area  seems  almost  impractr* 
cable,  foi  it  must  be  remembered  that  the  cultivation  is  limited  by  the  supply  of  water 
and  manure,  also  the  unsuitableness  of  the  soil  in  many  parts  of  India,  and  that  it 
could  hftrilly  be  extended  so  largely  without  trenching  seriously  on  the  area  under 
food-grains.  As  to  doubling  the  present  outturn,  this  seems  possible  in^  coufke  of 
time  by  inti  oducing  improve  methods  of  cultivation  and  of  extracting  the  juice. 

"  We  also  find  that,  with  the  exception  of  the  Panj^b,  the  Central  Provinces,  and 
Berar,  the  area  under  sugar-plants  in  tne  other  British  Provinces  has  increased  during 
the  last  ten  years:  the  area  in  the  Paniib  and  the  Central  Provinces  appears  to  have 
contracted  in  consequence  of  the  extension  of  railway  communications :  that  in  Berar 
has  remained  stationary. 

"The  following  table,  which  has  been  compiled  from  the  crop  statements  for 
1885-86,  professes  to  show  the  extent  to  which  sugur-plant-growing  prevails  in  each 
British  Province  and  in  Mysore  :— 


Province. 


Nortli-Western  Provinces 
Oudfa 


Panjib 

Assam 

Bengal 

Mysore 

Central  Provinces 

Bombay 

Lower  Burma 

Madras 

Berar 


Area  under 
cultivation 

Area  under 

suffar-cane 

Thousand 

Percentage 
ofsugar^^ne 
area,  to  total 

in  acres. -^ 

acres. 

cultivated 
area. 

25,100 

788 

3*14 

8,800 

142 

1-61 

20,500 

331 

1-61 

1,600 

20 

1-25 

t54,5oo 

312 

•57 

4,700 

24 

•51 

13,500 

48 

•35 

25,400 

70 

•28 

4.200 

10 

•24 

22,400 

46 

•ao 

6,500 

5 

•oS 

'^These  figures  also  indicate  that  the  acreages  g^ven  for  Bengal,   Madras,  and 
Bombay  have  been  under-estimated.    The  figures  for  Madras  and  Biombay  are  ad- 

•  Three  o's  omitted. 

t  Taken  from  Appendix  I  (page  39)  to  Famine  CommissKMier's  Report* 
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mitted  to  be  bdow  the  mark  for  the  reasons  alroady  explained  under  the  respective 
Provinces.  As  r^^rds  Beng^al,  it  would  probably  be  found  (were  actual  measure- 
ment of  the  sugar-plant  area  undertaken)  that  600,000  instead  of  313,000  acres 
would  be  a  nearer  approach  to  the  truth.  In  Appendix  I  (page  40)  to  the  Famine 
Commissioner's  Report,  the  area  under  sugar-cane  is  estimated  at  a  million  acres,  but 
this  again  seems  to  be  too  high." 

It  will  be  seen  from  the  above  reference  to  Messrs.  Thomson  &Mylne 
that  these  gentlemen  estimate  the  Indian  production  of  sugar  at  exactly 
double  what  has  been  determined  by  the  Government.  This  may  be 
largely  due  to  their  providing  more  carefully  for  the  mistake  which  some 
writers  incur  in  regarding  **gur*^,  ''unrefined  sugar,"  and  "coarse 
sugar  "  as  synonymous  terms,T>ut  it  seems  also  probable  that  they  allow 
for  a  larger  area  than  has  been  ascertained  by  Government  to  be  actually 
under  the  cane.  Mr.  Schofield  suggests  that  the  area  in  Bengal,  when 
actually  surveyed,  would  very  likely  be  found  to  be  more  nearlv  600,000 
than  312,000  acres.  The  Bengal  Government  in  its  reply  to  Mr.  8c ho- 
field's  Note,  however,  reduced  the  original  figure  of  the  outturn  in  one  or 
two  districts,  to  that  now  shown  in  the  table  above  (p.  116),  but  made  no 
material  alteration  on  Mr.  Schofield's  original  calculations.  The  writer 
concurs  in  the  opinion  that  Bengal  at  least  of  the  provinces  and  Native 
States  shown  in  the  table  above  is  likely  to  be  considerably  understated 
and  from  two  reasons,  W5.:— the  yield  per  acre  is  abnormally  low;  the 
consumption  per  head  of  population  is  much  less  than  all  persons  qualified 
to  judge  afiirm  it  to  be.  This  remark,  however,  applies  to  many  other 
parts  or  India  besides  Bengal,  so  that  in  concluding  the  present  chapter  it 
may  be  added  that  very  little  of  a  trustworthy  nature  is  known  as  to  the 
production  and  consumption  of  sugar  in  India  as  a  whole,  though  accurate 
returns  exist  of  certain  tracts  or  for  certain  features  of  the  trade. 

DISEASES,  PESTS,  etc.,  TO  WHICH  THE  SUGARCANE  IS 

SUBJECT. 
It  is  somewhat  difficult  to  suggest  a  classification  of  this  subject  that 
would  possess  at  once  the  advantas^  of  scientific  accurcay  and  brevity. 
It  may,  however,  be  admitted  that  there  are  three  main^oups  :  -Diseases 
proper,  Pests,  and  Enemies.  The  first  of  these  are  manifested  by  fungoid 
growths  which  appear  on  the  cane  either  as  the  cause  or  consejquence  of 
disease.  The  second  and  third  may  both  be  admitted  as  embracing  insect 
pests,  but  a  restriction  to  the  section,  which  may  be  specially  designated 
*'  pests."  of  all  insects  that  live  within  or  upon  the  texture  of  the  cane  and 
the  relegation  of  ants  to  the  same  category  with  jackals,  rats,  cattle,  etc., 
will,  it  IS  believed,  be  readily  appreaated.  Some  of  the  disease,  as  also 
of  the  pests,  may  be  said  to  be  a  consequence  of  weakness  caused  through 
defective  cultivation  or  unsuitability  to  climate  and  soil.  Indeed,  the  his- 
toric evidences  of  Indian  sugar-cane  planting  favour  the  opinion  that  the 
most  frequent  cause  of  disease  and  pests  is  the  over-prontableness  (so 
to  speak)  of  the  undertaking,  since  it  engenders  a  greed  that  neglects  the 
most  ordinary  precautions.  The  continuous  cultivation,  on  a  certain  tract 
of  country,  of  a  special  race  of  cane  ultimately  results  in  weakness  of 
the  stock  and  its  destruction  either  by  fungoid  disease  or  pests.  The 
most  essential  elements  in  sugar-cane  cultivation  are^  ther^orej  rotation  rf 
crops  and  periodic  renewal  of  stock.  Where  the  former  is  disr^arded,  ex- 
pensive manuring  and  high  class  cultivation  have  to  be  resorted  to,  but  it 
is  believed,  renewal  of  stock  cannot  be  n^lected  even  by  the  most  scientific 
planter.  The  calamity  that  has  been  repeatedly  witnessed  in  India  and 
which  at  the  present  moment  is  causing  in  Java  and  some  of  the  British 
Colonies  the  gravest  anxiety  appears  to  universally  supervene,  ft  jr.,  a  weak- 
ness from  continuous  cultivation  which  renders  the  crop  an  easy  prey  to 
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disease  and  pests.  Although  several  palms  furnish  a  considerable  amount 
of  sugar,  no  writer  appears  to  have  made  the  diseases  and  pests  of  these 
palms  the  subject  of  any  special  inquiry.  It  is  admitted,  however,  that  if 
tapping  of  date-palms  commences  at  too  early  an  age,  the  yield  of  juice 
shows  signs  of  decreasing  vigour  at  a  correspondingly  early  period.  The 
tapping  of  palms  is,  however,  so  to  speak,  an  injury  to  their  growth,  which 
must  result  in  their  destruction  after  a  fixed  numoer  of  years.  The  palm- 
sugar  grower  is,  by  his  religion,  required  to  set  apart  at  least  one  tree  in 
his  plantation  to  the  gods,  and  this,  not  being  tapped,  becomes  much  heal* 
thier  and  larger  than  the  others,  and  promices  annually  a  considerable 
amount  of  fruit,  the  seeds  of  which  are  used  in  rearing  fresh  plants  to 
take  the  place  of  the  exhausted  juice-suppliers.  Palm  cultivation  is,  there- 
fore, a  very  different  undertaking  from  that  of  cane,  and  it  does  not  appear 
that  there  are  any  special  diseas^  attributed  to  the  sugar-yielding  trees  as 
distinct  from  those  jjrown  for  their  fruits  or  fibre. 

I.  Diseases  of  the  Sugar-cane.— Only  one  or  two  writers  allude  (and 
in  the  most  general  terms)  to  the  existence  of  fungoid  diseases  on  the 
Indian  sugar-cane  crop.  Thus,  for  example,  it  will  be  seen  below  in  the 
account  of  the  Karnal  district  of  the  Panjdb  (p.  Z87)  that  it  is  stated  a 
smut,  known  as  a/,  often  makes  its  appearance  when  east  winds  prevail. 
The  late  Dr.  Barclay,  who  devoted  much  patient  study  to  the  fungoid 
diseases  of  the  crops  of  India,  possibly  never  had  the  opportunity  ofex- 
amining  sugar-cane.  The  subjects  which  he  was  able  to  accomplish  were 
the  diseases  of  the  crops  of  the  Himalaya,  for,  prior  to  his  being  located  at 
Simla,  he  had  not  taken  to  that  study.  The  reader  will  find  under  Sor- 
ghum val^e  a  review  of  one  of  Dr.  Barclay's  latest  papers,  which  will 
serve  to  indicate  the  immense  importance  of  his  researches,  and  the  irre- 
parable loss  which  the  country  at  large  sustained  in  his  premature  death. 
Smut  is  said  to  have  been  seen  on  the  sugar-cane  of  Natal  (and  the 
fungus  identified  as  Ustilago  sacchari),  but  the  opinion  was  formed  by  the 
investiMtors  of  the  malady  that  it  was  caused  through  defective  cuiltiva- 
Uon.  The  reader  will  find  above  (under  the  paragraph  on  Java  Canes) 
allusion  to  the  fact  that  a  Mr.  R.  D.  Kobus  had  recently  visited  India  on 
deputation  from  the  lava  Government,  to  see  whether  he  could  secure  fresh 
stock  of  cane,  since  that  of  Java  had  suffered  so  much  from  fui^oid  disease 
that  it  had  been  thought  the  preferable  course  to  procure  a  fresh  supply. 
Whether  the  disease  alluded  to  is  actually  a  fungoid  malady  or  simply 
**  rust  **  or  one  of  the  numerous  other  insect  pests  that  are  known  to  overtake 
each  country  when  cane  has  been  cultivated  for  too  long  a  period  without 
renewal  of  stock,  the  writer  is  not  in  a  position  to  say. 

II.  Pests. — Various  authors  allude  to  insect  pests  as  following  mostly 
on  the  tract  of  defective  culdvation  and  as  often  doing  serious  damage. 
U  is  difficult  to  discover  how  many  pests  there  are  in  India  of  this  nature. 
Some  are  spoken  of  as  "  caterpillars,'^  others  as  **  moths,"  etc.  One  only 
has  been  hitherto  made  the  subject  of  special  inquiry-^The  Suoar-casb 
BoRBR  Moth  (*dhosah).  The  reader  will  find  a  brief  abstract  of  the  leadhig 
facts  known  regarding  this  pest  in  the  article  on  Pests,  Vol.  VI.,  Pt.  I .,  p.  15a. 
Mr.  Ootes  {Indian  Museum  Noiss)  writes  that  for  at  least  the  last  100  years, 
the  sugar-cane,  in  the  different  parts  of  the  world,  has  be«*n  known  to  be 
subject  to  the  attack,  either  of  this  pest  or  of  others  so  closely  allied,  as  to 
be  scarcely  distinguishable  from  It.  Tlie  larva  of  the  insect  commits 
great  depredations  in  sugar-cane  fields  by  boring  into  the  stalks,  often 
ther^y  setting  up  putrefaction,  so  that  the  stalks  become  worthless.  Inci- 
dental allusion  to  this  pest  will  be  found  in  other  chapters  of  this  article. 


*  D»atr8Mi  saccharalis,  Fabr. 
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mote  especibliy  that  in  connection  with  the  destruction  of  the  Red  Bombay 
cane  which  was  grown  in  Hughli»  Rungpore^and  Burdwan  in  1857.  Also 
the  caJamity  that  overtook  the  Otaheite  cane  in  the  Bogra  district  (about 
the  same  time),  when  that  much-prized  form  was  reported  to  have  "  rotted 
in  the  fields  emitting  a  most  offensive  smell/'  Although  the  insect  was 
not  specially  mentioned  by  the  writers  who  described  the  destruction 
of  the  Otaheite  cane»  the  symptoms  of  the  disease  that  overtook  the  industry 
were  precisely  those  given  by  subsequent  observers  to  that  of  the  "  Sugar- 
cane Borer.'^  Mr.  Ootes  remarks  that  this  pest  "  is  almost  universally 
supposed  to  make  its  appearance  only  when  moisture  is  deficient."  Babu 
Jaykissen  Mukerji  (Journal  Agri.'Hort.  Soc.  India,  IX.,  355-^58)  seems 
to  have  formed  the  opinion,  however,  that  the  worm  appeared  m  the  red 
Bombay  cane  (cultivated  in  Bengal)  only  after  it  had  been  continuously 
grown  for  a  certain  number  of  years.  Many  other  writers  allude  to  this 
same  fact  as  observed  with  the  ordinary  canes.  The  continuous  cultiva- 
tion of  a  peculiar  cane  on  a  holding  for  more  than  a  certain  number  of 
year's  results,  it  is  said,  in  its  degeneration  and  very  often  complete  exter- 
mination by  the  Borer  Moth  or  some  other  equally  potent  disease.  Babu 
Jaykissen's  observations  are  pr^nant  with  value,  since  doubtless  a  vast 
improvement  in  cane  cultivation  would  be  effected  by  encouraging  an 
exchange  of  seed-stock  from  a  distance.  "In  these  places/'  Babu  Jay- 
kissen remarks,  "  where  the  red  canes  were  planted  earliest,  t.^.,  about 
twenty  years,  the  disease  apoeared  slightly  about  two  years  ago.  Last 
year  the  decay  increased,  and  this  year  total  destruction  has  taken  place. 
Where  this  cane  has  been  introduced  only  lately  or  ten  or  fifteen  years 
ago,  there  the  crops,  though  they  have  somewhat  suffered  this  year  from 
excess  of  rains,  yet  they  are  free  from  the  disease.  In  the  lands  of  the 
Burdwan  district,  bordenng  on  Hughli,  a  similar  result  has  taken  place." 
It  would,  therefore,  seem  highly  probable  that,  although  climatic  conditions 
and  pecqliarities  of  soil  may  favour  the  growth  of  this  peculiar  disease,  the 
most  likely  cause  is  the  weakness  engendered  by  a  too  continuous  cultiva- 
tion of  a  particular  cane  on  the  same  fields.  Although  India  very  likely 
can  never  hope  to  grow  the  superior  canes  of  the  West  Indies  and  other 
foreign  countries,  it  seems  probable  that  past  failures  were  largely  due  to 
a  too  precipitate  and  greedy  cultivation  which  neglected  the  most  ordinary 
precautions  against  disease  and  exhaustion.  Frequent  exchange  of  stock 
from  one  province  to  another  might  have  saved  the  superior  qualities  of 
cane,  which  naif  a  century  ago  were  highly  appreciated  and  in  great  demand 
by  the  Native  cultivators.  It  will  1^  seen  that  a  worm  known  as  kansua 
is  alluded  to  below  Gn  the  account  of  cane  cultivation  in  the  Karnal  dis- 
trict of  the  Pan j 4b)  as  being  common  when  the  east  winds  prevail.  It 
seems  probable,  as  already  suggested,  that  there  are  more  insects  than  one 
that  do  damage  to  the  Indian  cane  crops,  but  until  these  have  been  ex- 
amined by  an  entomologist,  it  is  impossible  to  form  any  definite  opinions 
from  the  writing  of  unscientific  observers.  The  port  hlanc  or  "  louse " 
ilcerjaaaccharilt  Pnlvinaria  ^^teralplia)  which  do  so  much  damage 
in  Mauritius  and  Bourbon  do  not  appear  to  have  been  observed  in  India. 
In  dry  hot  weather  these  insects  frequent  the  roots  of  the  cane  and  do 
much  injury  to  the  young  rootiets.  '*  The  young  run  about  on  the  green 
shoots  and  leaves,  until  they  find  a  suitable  spot  where  they  may  fix  them- 
selves for  lifa  They  are  armed  with  a  long  sharp  probe,  whiciv  they  in- 
troduce into  the  new  sap-wood,  and  suck  away  the  juices  of  the  plant, 
sometimes  till  they  have  quite  destroyed  it  They  spread  rapidly  and  are 
tenacious  of  life"  (Sports'  Encyclnp), 

A  disease  or  pest  popularly  called  *'  rust  "  has  for  some  time  now  been 
determined  to  be  due  to  minute  mites  which  belong  to  the  genus  Tarsony- 
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DISEASES.  Mus.  In  the  Kein  Bulletin  {i8go,  S^SS)  the  reader  will  find  particulars  of 
these  creatures.  They  are  extremely  minute  Acari,  almost  transparent, 
found  chiefly  in  the  axils  of  the  leaves.  Along  with  these  several  other 
species  of  Acari  often  occur,  such  as  Damoeas  or  Notaspis  and  several 
forms  of  GAMAsro/B.  The  last  mentioned  are  supposed  to  be  predatory  on 
the  real  pests— the  Tarsonymus.  Rust  has  been  noticed  in  Queensland, 
the  Malav  Archipelago,  Mauritius,  etc.,  but  apparently  no  writer  has 
discovered  it  in  India. 

III.  Enemies -The  Money-lender.— The  poverty  and  social  habits 
of  the  people  of  India  should  perhaps  be  ranked  as  the  chief  enemies  of  a 
greatly  extended  sugar-cane  cultivation.  The  actual  cultivator  is  every- 
where the  prey  of  a  tyrant  whose  oppression  is  unequailed  in  the  annals  of 
the  agriculture  of  any  other  part  of  the  globe,  namely,  the  money-lender. 
So  very  profitable  is  every  stage,  from  the  cultivation  of  cane  to  the  refine- 
ment of  sugar,  that  where  loans  of  money  are  not  required,  through  the 
indigence  of  the  people,  they  are  forced  on  them  through  ignorance  of 
the  dangers  they  are  being  lured  into.  Once  in  the  hands  of  the 
money-lender,  cultivator  and  manufacturer  alike,  become  his  slaves.  No 
demands  are  made  for  a  time,  until  the  iniquitously  high  interest  has  raised 
the  original  loan  to  a  sum  which,  by  no  chance,  can  ever  be  paid  off.  The 
various  efforts  made  by  Government  to  check  this  evil  have,  through  the 
false  reports,  been  distorted  into  argpiments  to  strengthen  the  usurer's 
position.  Thus  the  registration  of  loans,  instead  of  giving  the  receiver 
the  protection  of  law,  on  the  legality  of  the  diver's  claims,  has  been  reprc* 
sented  as  legalizing  these  claims.  It  would  be  beside  the  scope  of  the 
present  article  to  review,  however  briefly,  the  various  efforts  that  have  been 
put  forth  to  ascertain  the  extent  of,  and  if  possible  to  check,  the  indebted- 
ness of  the  sugar-cane  gfrower  and  manufacturer  to  the  money-lender. 
Such  questions  fall  more  naturally  into  the  field  of  the  student  of  Political 
Economy,  but  it  may  fairly  be  said  that  no  feature  of  the  great  problem 
of  sugar  cultivation  in  India  calls  more  loudly  for  solution.  Profitable 
though  it  be,  the  expense  that  it  involves,  deters  the  more  thoughtful 
cultivator  from  attempting  cane,  since  the  experience  of  his  neighbours 
warns  him  at^ainst  the  persecution  of  the  money-lender.  Without  money 
he  cannot  cultivate  cane. 

Social  Customs.— But  the  social  habits  of  the  people  of  India  in 
other  respects  are  opposed  to  extended  sugar  cultivation.  The  profits  are 
inmensely  minimisc^l  through  the  absured  injunctions  of  religion  and 
astom.  The  sugar-cane  field  becomes  on  the  days  of  harvest  the  scene 
of  universal  jubilation.  Mone  who  chose  to  demand  a  portion  can  be  sent 
empty  away,  and  every  little  service  rendered  by  priest  or  artizan  has  to  be 
paid  for  on  a  scale  of  remuneration  quite  disproporiioned  to  the  services 
rendered.  The  picture  of  the  village  wayfarer  being,  by  the  decrees  of 
the  Institute  of  Manu,  permitted  to  take  with  impunity  a  certain  number 
of  canes,  but  exemplifies  the  antiquity  of  the  social  custom  that  has  to 
admit  petty  theft  as  a  necessary  evil,  best  guarded  against  by  surrounding 
the  plot  of  cane  by  a  hedge  as  it  were  of  an  inferior  sort.  In  a  paper 
which  appeared  in  the  Kew  Bulletin  {i8go,p*  7^)  Mr.  O.  B.  Olarke  ad- 
vances the  very  opposite  opinion  to  that  held  by  the  writer,  namely,  that 
small  holdings  or  plots  of  sugar-cane  are  not  remunerative.  Mr.  Olarke 
says :  *'  In  Bengal,  sugar-cane  is  often  in  half-acre  plots  ;  it  does  not  pay 
the  cultivator  to  watch  so  small  a  piece,  therefore,  every  boy,  every  gharry- 
wallah^  who  passes,  takes  a  few  canes,  and  every  elephant  takes  many. 
Gross  robbery  is  also  frequent.    These  small  plots  are  very  frequently  thus 
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half  destroyed  before  cut.  I  have  seen  them  wholly  destroyed.  In  plots 
of  lOO  acres  the  percentage  of  loss  from  this  cause  would  be  insignificant" 
Now  Mr.  Clarke's  words  might  be  true  of  the  unfortunate  cultivator  whose 
half  acre  of  cane  chanced  to  be  by  the  high  trunk  road.  But  let  it  be 
called  to  mind  how  few,  how  very  few,  roads  there  are  in  Bengal  along 
which  either  children  or  carts,  not  the  cultivator's  own,  ever  pass,  and  the 
dangers  thus  exalted  to  be  of  primary  importance  disapp^  ht>m  con- 
sideration. The  answer  to  Mr.  Ularke  s  contention,  however,  is  not  far  to 
find,  and  \t  is  this  that  perhaps  more  than  three-fourths  of  the  cane  grown 
in  India  is  in  plots  that  do  not  materially  exceed  the  area  which  Mr.  Clarke 
regards  as  unprofitable.  A  single  cultivator,  owning  more  than  2  or  ^  acres  of 
cane  would,  in  Bengal,  be  a  wealthy  man  Conf,  with  p»  236) •  The  ^reat 
bulk  of  the  sug^r-cane  of  India  is  erown  near  the  homestead  where  it  is  not 
only  wdl  manured  but  easily  tended.  The  depredations  effected  by  man,  in 
the  way  indicated  by  Mr.  Clarke,  are  the  least  important  of  the  losses  sus- 
tained through  countless  centuries  of  social  evolutions,  but  which  still  leave 
the  half  acre  of  cane  the  most  profitable  crop  in  the  ordinary  rayat's  holding. 
Whitb-ants,  Jackals,  etc.— These  are,  however,  enemies  against 
which  the  cukivat  >r  is  ever  on  his  g^ard,  and  against  which  at  times  he 
is  helpless.  Most  writers,  in  fact,  allude,  as  of  serious  moment,  to  the 
ravages  of  jackals,  rats,  and  white-ants.  These  enemies  uf  the  cultivator 
have  led  to  a  long  series  of  countless  selections  which  have  resulted  in 
hard  canes  which  **  ndther  the  teeth  of  the  jackal  nor  the  forceps  of  the 
white-ant  *'  are  able  to  break  through.  An  inferior  quality  of  cane,  proof 
against  these  enemies,  was  found  (and  naturally  so)  to  be  more  profitable 
in  the  end  than  a  cane  one  half  the  produce  of  which  would  be  removed 
by  these  depredators.  Several  of  the  reports  here  quoted  show  that  in 
many  parts  of  India,  as,  for  example,  in  the  great  sugar  cane  area  of 
Bengal,  whole  crops  have  been  entirely  destroyed  by  white-ants.  This 
remark,  it  will  be  seen,  has  reference,  however,  more  especially  to  the 
superior  qualities  and  imported  forms  with  thin  barks.  But  Mr.  C.  B. 
Clarke  in  his  paper  which  appeared  in  the  Kew  Bulletin  (1890,  p,  72) 
seems  to  greatly  under-estimate  the  seriousness  of  white-ant&  as  an  enemy 
to  sugar-cane  planting.  He  says  they  are'*  fearful  in  Central  India,  trouble- 
some in  Chota  Nagpore,  and  unimportant  in  L'engal."  This  opinion,  the 
writer  by  no  means  finds  borne  out  by  the  reports  he  has  consulted. 
White-ants  would  appear  to  be  everywhere  of  equal  moment,  except  with 
the  canes  grown  in  damp  soils  or  submerged  lands.  Much  has  been 
written  on  the  subject  of  the  prevention  of  the  pest  of  white-ants.  The 
Natives  in  some  parts  of  the  country  tie  the  leaves  of  some  half  a  dozen 
canes  into  a  tuft  This  is  said  to  give  them  strength  against  destructive 
wind  storms  and  to  allow  of  the  admission  of  light  which  the  white-ant 
and  the  rat  both  dislike.  On  the  other  hand,  the  practice  is  condemned 
as  retarding  the  g^wth  of  the  plant  and  the  perfecting  of  crystal  lizable 
sugar.  The  individual  canes  tnus  deprived  of  their  full  share  of  light 
and  air,  by  being  tied  together,  become  dirty  on  their  stems  and  yield 
a  foul  juice— a  disadvantage  that  more  than  counteracts  any  advantage 
that  may  be  gained  by  letting  the  light  reach  the  grouna  every  here 
and  there  all  over  the  fitld.  The  best  protection  against  the  jackal,  and 
the  one  which  saves  the  crop  from  the  depredations  of  other  animals  as 
well,  is  careful  fencins^,  but  this  is,  as  a  rule,  beyond  the  means  of  the 
ordinary  cultivator  wno  accordingly  contends  aeainst  the  greater  dangers 
of  cane  cultivation  by  contenting  himself  with  the  profit  from  a  very  small 
plot  of  cane  grown  near  his  homestead  which  thus  gets  the  abundant 
manure  due  to  human  influence,  and  can  be  carefully  tended  and  pro- 
tected. 
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CuR£9  FOR  THB  ,Whit«-amt  Pbst.— To  pTcveiit  thc  ifijurv  of  white- 
ants  the  Natives  often  dip  the  ends  of  the  seed  canes  in  a  fluid  prepared 
with  asafoetida,  mustara-oil  cake>  and  putrid  fish,  etc.  Balls  ot  flour  or 
other  erain,  poisoned  with  arsenic,  have  also  been  recommended.  These, 
placed  in  the  Held,  are  eaten  by  the  first  set  of  ants  and  the  poison  con- 
tinued through  the  dead  ants  being  eaten  by  their  fellows.  Mr.  Wray 
recommends  the  use  of  petroleum  as  being  more  certain  in  its  action. 
White-antSy  he  says,  have  a  strong  antipathy  to  the  effluvia  of  petroleum, 
so  much  so,  that  if  the  ends  of  the  seed  canes  be  dipped  in  water  impre- 
gnated with  petroleum  they  will  generally  be  found  to  oe  thereby  protected 
R-om  the  attacks  of  these  scourges.  Mr.  Cotes  recommends  as  the  best 
cure  for  the  Borer  worm  that  the  diseased  canes  should  be  burned  after 
being  removed  to  some  distant  spot. 

Parasitic  and  othbr  Plants  injurious  to  Cans. — Mr.  J.  B. 
Fuller  in  his  report  of  sugar  cultivation  in  the  Central  Provinces  alhides 
to  a  pest,  or  rather  enemy  which  often  does  much  harm.  It  will  be  seen 
from  Mr.  Fuller's  account  below  that  the  pest  (a  weed  which  belongs  to  the 
Scrophularinbjb)  only  appears  when  land  has  been  exhausted  by  over 
cultivation.  This  fact  is  of  mat  significance  since  it  lends  support  to  the 
belief  that  to  the  same  cause  (as  affirmed  above)  is  due  the  plague  of  the 
sugar-cane  borer.    Mr.  Fuller  writes  :— 

**  White  ants  not  uncommonlsf  attack  the  cuttings.  In  the  Betul  district  salt  is 
reported  to  be  used  in  tins  case,  bang  tied  up  in  a  canvas  bag  and  placed  in  the 
water  channel.  But  the  worst  enemy  which  the  cane  has  in  these  Provinces  is  a  small 
parasitic  plant  called  the  "  Agia  "  (Striga  enphrasioides,  Benth.)  which  grows  on 
the  roots  of  the  cane  and  rapidly  nuns  it,  producing  an  appearance  in  the  crop  as  if  it 
had  been  scorched.  The  character  and  effects  of  this  weed  have  been  carefully  enquired 
into  by  the  Deputy  Commissioners  of  Narsinghpur  and  Chhindwara,  and  I  make  the 
following  extract  from  the  Narsinghpur  report  t-^ 

**  On  my  way  from  Binnan  to  Sefaora  I  could  not  hdp  noticing  the  number  of  aban- 
doned weUs,  even  on  the  outiying  6elds  near  which  there  is  now  no  sunr  cultivation. 
On  enquiring  the  cause  I  found  nearly  every  one  agreed  to  lay  the  chia  blame  on  the 
Agia,  a  wera  that  appears  in  the  month  of  '  Bhadon,'  and  lives  tiU  about '  Aghan '  or 
'  Pus.'  It  appears  not  to  injure  ncecrjowarip  but  to  destory  kutkiand  sugar-cane.  The 
weed  grows  to  a  height  of  about  si  inches.  When  it  touches  a  stalk  of  cane  the  latter 
seems  to  be  blighted  and  scorched.  In  the  cane-fidd  it  is  said  to  appear  very  caprici- 
ously, so  as  almost  to  refute  the  generally  accepted  theory  that,  like  iaiw  grass,  it  ap- 
pears seemingly  spontaneously  in  exhaurted  soils.  It  cannot  therefore  be  rooted  up.  It 
IS  now  very  common,  and  though  known  from  of  old  is  believed  to  have  been  formerly 
very  scarce. 

** '  This  points  to  the  exhaustion  theory.  The  men  whom  1  consulted  said  that  even 
when  a  field  is  untouched  by  Agio,  or  by  two  other  maladies^  Kirokan  and 
Durkit  of  whose  nature  I  am  ignoran^  the  outturn  is  less  than  what  it  used  to  be. 
This  may  be  true.  The  depth  of  water  below  the  surface  is  what  determines  whether 
a  field  can  or  cannot  be  utilixed  for  cane  cultivation,  and  the  quality  of  our  land,  which 
can  be  profitably  used  for  this  cultivation,  is  limited.  1  think  that  the  main  fact  is  that 
manure  has  not  been  sufficiently  used  to  restore  the  original  powers  of  their  wonderful 
toil,  a  soil  which  had  long  rest  previous  to  and  for  a  good  time  after  the  beginning  of 
the  English  rule  in  i8if,  and  but  little  rest  for  the  last  forty  years  bef  ond  what  is 
obt^ed  by  rotation.    Manure  is  but  little  used  even  for  sugar-cane.' 

"There  can  be  no  doubt  that  the  Agia  only  attacks  plants  in  poor  soil,  and  it  is  for 
this  reason  that  it  has  done  so  much  harm  in  the  Nerbudda  valley,  where  manuring 
seems  foreign  to  the  habits  of  the  people.  Growing  a  crop  of  san  hemp  (Crotalaria 
Juncea)  and  ploughing  it  in  is  occasionally  used  as  a  remedy.  This  is  of  course  merely 
a  form  of  manuring.  The  Deputy  Commissioner  of  Chhindwara  (Mr.  Tawney) 
found  that  in  a  cane  field  manured  with  poudrette  no  Agia  appeared,  save  in  a 
strip  which  had  been  used  as  a  road  by  the  sewage  carts  and  had,  therefore,  escaped 
manuring.  The  Agia  is  therefore  merdy  a  concomitant  of  bad  farming  and  is  no 
cause  of  fear  to  a  careful  cultivator." 

The  determination  given  above  of  theoftd  of  the  Central  Provinces  may 
be  quite  correct,  since  that  species  might  fairly  well  be  found  in  Narsinghpur 
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and  Chhindwara,  but  it  may  be  added  that  the  writer  had  the  pleasure  to  re- 
ceive from  Mr.  R.  D.  Hare,  then  Settlement  Commissioner  \%.  Akola,  Berar^ 
samples  of  a  weed  which  was  found  to  efiect  a  similar  destruction  of  the 
jaudr  crop  (Sorghnm  Tulgare).  These  proved  to  be  Striga  lutea.  Lour, 
Mr.  Hare  a  account  of  this  pe$t  may  be  here  quoted  in  support  of  Mr. 
Fuller'a  opinion  that  the  agia  aenotes  a  soil  impoverished  to  sugar-cane 
by  too  freouent  cultivation  of  that  crop.  *'  The  weed  which  chokes  the 
jotBdfi  is  called  taluk  by  the  Natives.  It  grows  in  the  rains  and  commence- 
ment of  the  cold  weather,  and  flowers  in  December.  I  do  not  think  it  is 
a  root  parasite,  as  it  grows  quite  free  from  the  jowdri  stems.  I  think  it 
acts  by  taking  all  the  nourishment  or  moisture  out  of  the  soil  at  the  surface. 
yowdrt  and  cotton  are  usually  grown  in  rotation  on  the  same  lands.  The 
taluk  always  makes  its  appearance  among  the  jovfdri  ani  practically 
never  among  the  cotton  plants.  If  jowdri  be  £^wn  two  or  three  years 
running  on  the  same  field,  the  whole  of  it  is  overrun  with  ^o/m^^*  but 
as  soon  as  cotton  is  planted  ^ain  it  disappears  entirely.''  It  is  somewhat 
^gnificant  that  ii\  the  CentralProvinces  the  agia  should  be  regarded  as 
not  injiuious  to  juar. 

Concluding  Remarks  on  Disbasbs. 

Many  writers  deal  with  the  subject  of  the  diseases  of  the  sugar-cane 
'  plant.    It  b  somewhat  significant,  however,  that  Mr.  Wray  should  not  have 

S'ven  a  chapter  on  this  subject,  in  his  Practical  Sugar  Planter,  and  that 
e  same  oversight  should  have  been  made  by  Mr.  Robinson,  in  his 
Bengal  Sugar  Planter.  Both  these  expert  writers,  however,  allude  to  the 
injury  often  done  by  ants,  jackals,  cattle,  etc.  Mr.  Wray  referring  to  the 
effect  of  frost  says  that  if  planted  in  December,  the  cane  will  lie  in  the 
ground  till  February  and  March  before  tt  sprouts.  Frost,  as  the  canes 
are  ripening,  Mr.  Wray  adds,  not  only  kills  the  plants  but  destroys  the 
crystalline  sugar  present  in  the  sap.  But  the  writer  must  rest  satisfied  with 
what  has  been  given  above,  together  with  the  occasional  allusions  to  the 
diseases  that  will  be  found  in  the  quotations  below  regarding  the  chief  sugar 
districts,  since  space  cannot  be  afforded  for  further  details.  The  general 
principles  of  sugar  cultivation  may  be  said  to  inculcate  the  theory  that  a 
wet  season  either  during  the  early  or  late  periods  of  the  growth  of  the  crop  is 
very  injurious.  A  cloudy  closing  season,  causes  the  crop  to  be  deficient 
in  saccharine  matter.  A  very  dry  season,  immediately  after  planting, 
even  if  compensated  for  by  artificial  irrigation,  results  in  a  pcK>r  crop. 
The  young  canes  are  more  liable  to  be  attacked  by  white-ants  in  a  dry 
season  than  in  a  wet  one,  and  if  rain  be  deficient  the  canes  have  to  be  freely 
watered  until  they  begin  to  sprout.  New  cultivations,  deficient  in  vege- 
table mould,  for  the  reason  of  their  being  exceptionally  dry  soils,  are  more 
liable  to  the  destructive  visitatk)n  of  white-ants  than  old  lands. 

The  reader  should  consult  for  further  particulars  on  the  subject  of 
diseases,  the  district  notices  bek>w  as  follows  in  Bengal,  Bogra,  p.  48 ; 
Lohar^aga, p.  143 ;  in  Assam,  p.  140 ;  in  the  North-west  Provinces  (ac- 
cording to  Messrs.  Duthle&Fuller),  p.  169;  also  Azamghur,  p.170;  in 
the  Panjib,  Hoshiarpur,  p.  182;  Jhang,  p.  183;  in  Bombay,  Khandesh, 
p.  218;  etc»etc. 

METHODS  OF  CULTIVATION,  PLANTING,  RSAPING>  AND 
EXPRESSION  OF  JUICE. 

So  much  has  been  said  in  the  historic  and  other  chapters  of  this  article 
on  the  early  records  of  the  cultivation  of  sugar-cane  in  the  provinces  of 
India,  more  especially  of  Bengal,  that  it  does  not  seem  necessary  to  go  over 
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these  ag£un,  the  more  so  since  a  fairly  representative  selection  of  passages 
from  the  gazetteers  and  district  manaats  will  be  found  below.  Tnese  con- 
vey the  chief  ideas  of  the  various  methods  of  cultivation  and  manufacture, 
and  although  the  system  pursued  in  any  one  district  is  very  nearly  the 
same  in  all,  still  the  slight  variations  justify  the  publication  of  the  selection 
given,  in  order  that  departures  from  the  general  practice  may  be  clearly 
mdicated.  Besides  which  the  constancy  of  the  opinions  and  practices 
that  prevail  is  better  enforced  by  the  publication  of  a  selection  of  local 
reports  than  would  be  attained  by  a  statement  compiled  by  the  author. 
For  example,  many  peculiarities  of  sugar  cultivation  are,  by  writers  on 
this  subject  said  to  be  pursued  by  the  West  Indian  planters,  but  not  by 
the  Indian. 

Ratoonino. — Thus  it  is  frequently  afHrmed  that  ratooning  the  cane 
(that  is,  the  production  of  a  second  or  third  crop  off  the  same  roots)  is 
not  Understood  in  India.  This  is  by  no  means  correct,  for  the  practice 
is  alluded  to  more  than  a  century  ago,  and  is  regularly  followed  at  the 
present  day  in  many  parts  of  the  country.  A  ratoon  crop  has  even  received 
distinctive  names  in  the  various  provinces  of  India— names  which  can  be 
shown  to  carry  a  knowledge  of  tne  subject  considerably  further  back  than 
the  earliest  records  of  European  cane  cultivation.  Thus,  for  example,  a 
ratoon  cane  crop  in  the  Panjdb  is  known  as  morda  or  mdnda,  aUo  as 
muridaik  (in  Delhi,  etc.) ;  in  the  North- West  Provinces  as  iairi  {piri)  or 
banjar:  in  Bengal  and  the  Central  Provinces  as  khunti {Con/,  with  Trans. 
Agri,'Hort,  Soc,  Ind.,  Vl^  57  :  VII.,  /jj) ;  in  the  Telegu  country  as  karsi : 
and  in  Meywara(Rajputana)  as  korhad.  In  Bannu  (see  the  passage  quoted 
below,  p.  1 80),  the  cane  is  ratooned  for  four  or  five  years.  The  second  crop 
is,  by  many  writers,  held  to  be  richer  in  crystallized  sugar.  In  Delhi  the 
practice  of  ratooning,  we  are  told,  was  formerly  more  extensively  followed 
than  at  the  present  day.  So  again  it  is  often  said  that  the  Indian  culti- 
vators throw  the  trash  (or  waste  cane)  away  and  neither  use  it  for  fuel  nor 
manure.  This  statement  is  also  scarcely  correct,  though  neither  of  these 
practices  are  universally  followed  in  India.  One  cultivator  occasionally 
ratoons,  but  is  ignorant  of  the  great  value  of  the  trash  as  a  manure  for 
cane-fields ;  another  ratoons  and  bums  the  trash  as  the  fuel  used  in  boiling 
the  juice ;  whilst  a  third  is  ignorant  of  any  advantage  in  ratooning,  or  even 
disputes  that  there  is  any  advantage  in  that  system,  but  manures  his  cane- 
fields  with  the  trash.  A  fourth  preserves  the  tops  for  next  year's  seed ; 
while  a  fifth  views  these  as  useless  for  that  purpose  and  accordingly  gives 
them  to  his  cattle. 

Manures. — It  is  therefore  unnecessary  to  specialize  any  one  feature 
of  the  system  of  sugar-cane  cultivation  pursued  in  India,  excepting  per- 
haps that  of  manunng.  It  is  often  said  the  Natives  of  India  never  manure 
their  fields.  While  this  may  be  true  of  certain  crops  or  of  certain  tracts  of 
country,  it  is  certainly  not  true  of  sugar-cane.  Mr.  Wray  enlarges  on  the 
fact  that  as  in  vine  cultivation  it  is  found  one  of  the  best  of  all  manures  is 
the  prunings  and  decayed  branches,  etc.,  so  with  sugar-cane^he  most 
valuable  manure  is  the  cane  itself.  He,  therefore,  strongly  condemns  the 
practice  of  burning  the  trash  obtained  on  the  expression  of  the  juice.  It 
has  been  estimated,  he  says,  by  numerous  planters  and  others,  that  not 
more  than  fifty  per  cent,  of  the  weight  of  the  cane  is  obtained  from  it  as 
juice,  by  tbe  ordinary  mills  used  for  crushing  on  estates  in  the  West 
Indies ;  whereas  it  has  been  satisfactorily  demonstrated  that  the  plant 
consists  of  90  parts  of  fluid  and  10  parts  of  woody  fibre. 

"In  the  case  of  inefficient  pressure,  such  as  shows  an  amount  of  juice, 
not  exceeding  fifty  per  cent,  of  the  whole  weight  of  the  cane,  of  course,  the 
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remaining  fifty  per  cent,  is  received  again  by  the  soil,  under  the  system  of 
manuring  with  cane-trash.  Calculating,  therefore,  that  the  quantity  of  juice 
expressed  amounts  to  75  per  cent,  (with  good  and  efficient  mills),  then  the 
green  cane-trash  or  megass  available  for  manure  will  be  25  per  cent,  of  the 
whole  taken  from  the  land.  Now,  plant-canes  generally  average  from  30  to 
35  tons  an  acre,  which  would  give,  if  of  the  former  weight,  7|  tons  of  green- 
trash  ;  or  if  of  the  latter,  then  8}  tons  as  manure  per  acre,  independent  of 
the  long  tops  and  the  dry  leaves :  the  former  being  generally  usea  as  fodder 
for  the  cattle  on  the  estate,  and  the  latter  not  unfrequently  burned  either  at 
the  works  or  on  the  field."  Mr.  Wray  estimates  the  value  of  the  trash  as 
fuel  in  comparison  to  coaU  and  arrives  at  the  conclusion  that  it  is  more 
profitable  to  purchase  coal  or  other  fuel  than  to  burn  the  trash.  Mr. 
Ozanne  furnished  a  very  instructive  though  brief  sketch  of  the  manures 
generally  used  with  cane  in  Bombay.  The  reader  will  find  Mr.  Ozanne's 
remarks  in  the  special  chapter  below  devoted  to  Bombay  (p.  216). 

Many  writers  recommend  green  manuring  with  leguminous  crops  as 
highly  beneficial  to  cane.  For  this  purpose,  beans,  peas,  lucerne,  indigo, 
san  liemp  {see  f,  126),  may  be  grown  between  the  rows  of  young  canes 
and  later  on,  it  necessary,  ploughed  into  the  soil.  The  Natives  so  far 
recognise  the  value  of  legfuminous  crops  in  restoring  the  fertility  of  the 
soil  that  they  very  frequently  follow  cane  in  their  simple  rotation  of  crops 
with  some  ot  the  plants  mentioned.  Roxburgh,  in  a  paper  published  in 
1792  {see  p.  22$),  dwells  on  this  subject,  and  Buchanan-Hamilton  speaks 
of  the  usual  rotation  of  cane  lasting  for  four  years,  pulses  or  wheat 
being  twice  grown  within  that  period.  Mr.  Wray  extols  the  use  of  indigo 
as  a  manure  for  cane.  He  suggests  that  it  should  be  sown  in  lines 
between  the  cane,  and  two  cuttings  obtained  and  ploughed  in  before  it 
is  rooted  up.  The  indigo  refuse,  after  removal  of  the  dye,  he  says,  is  also 
highly  valuable.  The  Chinese  planters  in  the  Straits,  he  adds,  often 
obtain  excellent  crops  of  cane  from  a  soil "  so  sandy  and  otherwise  unfertile, 
that  no  European  planter  would  for  a  moment  think  of  planting  canes 
in  such  lands."  This  result,  Mr.  Wray  explains,  is  obtained  by  placing 
the  stems  and  leaves  fresh  from  the  indigo  vats  over  the  roots  of  the  cane 
and  then  moulding  over  them.  The  advantages  of  leguminous  crop 
manuringt  Mr,  Wray  ur^^es,  are  entirely  lost  if  the  pulse  be  allowed  to 
ripen  its  seed.  The  best  time,  he  says,  for  ploughing  in  the  manure  is  just 
before  flowering  when  the  green  manure  is  quite  green  and  succulent.  Mr. 
Wray  furnishes  much  useful  information  on  the  subject  of  manures,  but 
it  may  fairly  be  said  that  his  remarks  are  on  general  principles  and  have 
by  no  means  any  very  special  bearing  on  cane  more  than  on  any  other 
crop.  One  point  may  be  here  alluded  to,  however,  wijr.,  the  utilization  of 
the  iunder  or  redundar,  that  is,  the  fermented  wash  after  distillation. 
Of  this  substance  he  says  that,  as  its  name  implies,  it  accumulates  at  the 
*•  works,"  and  instead  of  there  proving  offensive  and  unwholesome,  it 
should  be  carted  off  to  the  fields  as  a  manure.  An  instructive  paper  on 
manures  suitable  for  cane  will  be  found  in  the  Journal  of  the  Agri.- 
Horticultural  Society  of  India,  Vol,  VI.,  pp.  61-91  s  also  proceedings  of 
thai  volume,  p,  40.  A  somewhat  amusing  statement  occurs  in  the  Transac- 
tions of  the  Agri,*Horti.'Soc.  ( Vol  1, 116)  in  which ^Wr,  used  as  a  manure, 
IS  said  to  hasten  the  fruiting  of  the  mango* 

Soils.— But  it  may  be  said  that  Mr.  Wray*8  opinion  on  the  subject  of 
manures  for  cane-fields  amounts  to  this,  that  jg^iven  a  fairly  suitable  soil 
and  a  liberal  supply  of  water,  careful  cultivation,  repeated  ploughing  and 
manuring  with  the  cane  trash,  is  all  that  is  needed.  The  defects  of  the  soil 
may  be  combated  by  principles  familiar  to  all  cultivators  up  to  a  certain  limit, 
but  beyond  that  point  sugar-cane  cultivation  must  result  in  the  production 
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of  a  juice  deficient  in  crystallizable  sugar  unless  the  favourable  conditions 
of  soil  and  climate  be  present.  Many  writers  have  pointed  out  that  the  pre- 
sence of  reh  or  other  salts  in  the  soil  (beyond  a  certain  proportion)  invari- 
ably results  in  a  watery  juice  deficient  in  crystallizable  sugar.  On  this 
subject  Mr.  Wray  wrote  :  "  It  often  occurs  in  the  Straits  Settlements,  De- 
merara.  Louisiana,  and  other  places,  that  lands  are  strongly  impregnated 
with  saline  matter;  which  certainly  causes  the  cane  to  grow  most  luxuri- 
antly, but  affects  the  juice  (and,  consequently,  the  sugar  made  from  it;  very 
prejudicially.  In  province  Welleslev,  I  have  known  su^ar  that  was  quite 
salt  produced  the  hrst  year  from  such  land ;  and  in  the  Sunderbunds  it  was 
so  very  salt  that  the  sugar  estates  had  to  be  abandoned.''  It  would  ap- 
pear that  Mr.  Wray  regarded  the  most  suitable  soil  for  sugar-cane  as  one 
of  granitic  origin,  but  which  possesses  a  fair  amount  of  lime.  The  reader 
will  find  much  useful  information  on  the  soils  of  India  best  suited  for  cane 
in  the  publications  of  the  Agri  -Horticultural  Society  of  India,  such  as 
Transactions,  /.,  121:  Iff.,  jj;  IV,,  134;  Journals,  Vol.  /.,  ia6. 

It  may,  in  concluding  these  introductory  remarks,  be  said  that  the  writer 
has  thought  it  the  preferable  course  not  to  attempt  to  give  a  review  of  the 
peculiar  systems  of  cultivation  pursued  in  India,  but  rather  to  furnish  a 
fairly  extensive  series  of  passages  from  special  and  local  publications. 
This,  it  is  believed,  may  prove  more  useful  than  a  compilation,  since  the 
works  from  which  the  writer  has  drawn,  may  fairly  be  said  to  constitute 
a  library  of  books,  many  of  which  are  not  very  generally  accessible  to  per- 
sons not  resident  in  India. 


L-BENGAL. 

RtitTtnctS*^^BMchanan'Hamilion,  Statistical  Account,  Dinnjpur  /  CoU- 
brooke.  Husbandry  of  Bengal;  Proceedings,  Honourable  East  India 
Company,  17^  to  1822;  also  East  India  Produce,  1840;  Sugar  Statistics 
ofiS^j  Wray,  Practicpl  Sugar  Planter;  Robinson,  Bengal  Sugar 
Planter,  also  Agri.'Hort.  Soe.  Prime  Essay  on  Date  Palm; 
Agri,Hort.  Soc,  Ind,:^Trans.,  /.,  98^10$;  //.,  t88 ;  III,  61-65; 
v.,  184;  VI,  46-47. 56-S9,  239,  Proc,  7.  4U  4^*  94 1  VIIL,  Proc.  8$,  128, 
132,  200  ;  VI U.,  89,  137-860,  Proc.  396,  4f0,  419,  426,  433,  4SS  ;  Jour.  /., 
102,  t4r,  363-369;  II.,  345-348,  Proc.  196,260,  479,  54'-544;  ^JJ-fSd, 
Proc.  179,  282,293;  IV.,  61-91,  to3,Sel.  32,  t3r-r32,  Proc.5S»92;  r- 
Sel,33,  75-77*  105,  Proc.  3i,  40,  52 ;  VI.,  56-67,  Proc.  26,  3o,85,  89  f 
VIII.j  i'J2,  164-166,  181-82,  Sel.  96;  IK.,  3S5'3S8  (Diseases),  Proc. 
nt,  Sel.  75;  X.,  243-274  {Prine  Essay  on  Date),  358,  Proc.  4*  *7*  XI., 
Proc,  42-44  ;  XII.,  109,  356-357,  Proc.  {t86i)  45-46  ;  New  Series,  VI i., 
162-176  {Ambu  sorghum),  35 r,  Proc.  {1882)  27,  101-102,141-143.  152, 
j6i,  i63;  VIII. ,  Proc,  16  :  An  extensive  official  correspondence  down  to 
1891 ;  Hunter* s  Statistical  Account  of  Bengal,  numerous  passages,  etc., 
etc. 

Area,  Onttom,  and  Consumption  in  Bengal. — In  1846  the  Chamber  of 
Commerce  of  Bengal  applied  to  the  Government  of  India  to  procure  for 
them  a  Statistical  Return  of  Lands,  cultivated  in  Bengal  and  the  North- 
West  Provinces,  for  the  growth  of  Cane  and  Date  G^r  and  Sugar,  and 
the  probable  consumption  in  each  district.  The  reply,  which  was  furnish- 
ed by  the  Government  in  1848,  appears  to  deal  with  figures  collected  for 
the  year  previous.  Whether  the  returns  are  actually  those  for  1846-47  or 
1847-48  IS,  however,  at  this  distance  of  time,  of  comparatively  little  im- 
portance. The  small  volume  which  was  issued  under  the  title  of  ''Statis' 
tics  of  British  East  India  Sugar,"  contains  much  of  gfreat  value,  and 
gives  the  data  by  which  a  comparison  may  be  drawn  between  the  sugar 
production  and  trade  of  India  forty  odd  years  ago  and  that  of  the  present 
day.  It  is  explained  that  the  returns  had  all  b^n  reduced  to  one  stand- 
ard, namely,  highds  of  14400  square  feet  (or  say,  }rd  of  an  acre),  and  the 
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produce  expressed  as  gir  at  the  rate  ^rd*  of  a  maund  of  82lb  as  the 
equivalent  in  sugar.  It  may  be  pointed  out  that  errors  in  the  A^i- 
cultural  returns  of  sugar  are  largely  due  to  one  set  of  figures  being 
the  freshly  expressed  juice,  another  the  gur^  a  third  the  raw  or  country 
si^ar,  and  a  fourth  the  refined  sugar.  A  comparison  of  the  yield,  from 
such  6gures  would  obviously  be  misleading  and  fallacious.  The  follow- 
ing abstract  statement  of  the  area,  produce,  and  consumption  for  the 
eight  divisions  of  Bengal  as  recognised  in  the  year  1847-4.8  may  be  here 
furnished  from  the  Statistics  of  British  East  India  Sugar  ;— 


•  Modern  writers  speak  of  the  yield  as  2|  maands  *•  of  unrefined  sugrar  to  the 
maund  of  refined  sugar."  But  what  is  meant  bv  **  unrefind  sugar  "  ?  The  refiner  pur- 
chases rdb,  g^t  bura,  and  other  forms  of  unrefined  sugar,  and  the  yield  from  gdr,  still 


more  so  from  bura  (country  sUear)  would  be  greater  than  from  rdo,  Rdb  is  the  article 
chiefly  used  bv  the  refiner.  It  has  been  drained  of  a  certian  amount  of  its  molasses. 
BaraySis  a  rule,  is  too  expensive  for  the  refiner,  but  it  is  the  unrtfined  sugar  that  may 


be  said  to  be  used  by  the  middle  classes.— £</.,  Diet,  Scon.  Prod, 
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It  will  thus  be  seen  that  in  1847-48  there  were  6,71,381  highds  (223,793 
acres)  under  sugar-cane  in  Bengal,  and  that  these  were  estimated  to  yield 
67,37,600  maunds  digur  or,  dividing  the  total  production  by  the  acreage 
10  maunds  1  seer  and  5}  chatdks  per  highd  (say  30  maunds  an  acre). 
This  would  represent  the  very  low  average  outturn  of  .about  8  cwt.  of 
crystallizable  sugar  an  acre.  There  were,  however,  found  to  be  6,390,590 
date-palms  which  yielded  ^r,  as  also  937,278  that  afforded  juice  made  into 
a  beverage.  These  trees  added  to  the  Bengal  supply  of  gur  10,^7445 
maunds  and  thus  raised  the  total  produce  to  77,75,045  maunds.  The 
consumption  was  said  to  have  been  55,20,526  maunds  of  gut  or  5  seers  12} 
chatiks  on  the  population  of  38,327,225.  A  balance  was  thus  available  for 
export  which  added  to  that  shown  in  connection  with  the  North-West  Pro- 
vinces, and  that  of  Madras  made  a  total  of  1,821,355  cwt.,  eypressed  as 
refined  sugar.  The  exports  were  for  1847-48,  1,229,828  cwt ,  so  that  there 
remained  the  ultimate  balance  of  592,027  cwt.  of  refined  sugar  (or  its  equi- 
valent in  gtir)sLs  stock  in  hand  to  meet  the  details  of  internal  trade.  Thus, 
for  example,  Bhagalpur  is  shown  to  have  consumed  3,317  maunds  oigfir, 
Cuttack  1,03,651  maunds,  and  Chittagong,  1,08,233  maunds  in  excess 
of  their  production.  A  considerable  trade  took  place  from  Calcutta  to 
Bombay  and  Burma,  so  that  there  was  relatively  quite  as  extensive  an 
interchange  between  district  and  district  and  between  province  and  province 
forty  or  filtv  years  ago  as  at  the  present  day. 

It  is  to  oe  regretted  that  detailed  returns  of  the  cultivation  of  sugar- 
cane cannot  be  obtained  for  each  year  for  a  number  of  years  back.  We  are 
accordingly  left  to  speculate  on  the  fluctuations  of  production  by  the  indi- 
cations in  the  statistics  of  foreign  exports.  This  remark  is  more  peculiarly 
applicable  to  Bengal  than  to  any  of  the  other  provinces  of  India.  Indeed, 
as  already  remarked,  fuller  particulars,  almost,  are  available  regarding  the 
sugar  cultivation  and  trade  of  that  province  forty,  fifty,  or  a  hundred 
years  ago  than  we  possess  at  the  present  day..  The  Statistics  cf  Sugar, 
which  has  been  freely  utilized  above,  is,  for  example,  by  no  means  the  only 
publication  that  has  attempted  to  set  forth  the  area,  outturn,  and  con- 
oonsumption  of  sugar  in  Bengal.  The  Honourable  the  East  India  Com- 
pany published  in  1792  a  statement  of  the  sugar  cultivation  of  the  I^wer 
Provinces.  There  were  (according  to  that  statement)  1,59,732  highds 
under  cane  in  Sarun,  Tirhut,  Shahabad,  Dacca,  Jessore,  Dinajpur, 
Ramghur,  Murshidibdd,  Burdwan,  Midnapur, '  Beerbhum,  34-Per- 
gunnahs,  Chittagong,  Sylhet,  Purnea,  Calcutta,  Rungpore,  Tipperah,  and 
Bhagalpur.  The  yield  from  these  districts  is  said  to  nave  been  1.14,525 
maunds  of  refined  sugar  and  4,75,824  maunds  oigir.  But  these  figures, 
even  if  they  could  be  believed  to  have  any  thing  like  expressed  the  real 
state  of  the  Bengal  sugar  enterprise  100  years  ago,  are  not  in  them- 
selves of  any  very  great  interest  Abundant  evidence  exists  in  support 
of  the  opinion  that  the  cultivation  of  cane  greatly  expanded  in  India, 
with  the  demand  created  in  Europe  through  the  action  taken  by  the  East 
India  Company.  There  are,  however,  certain  features  of  distinct  interest, 
in  the  explanatory  remarks  made  by  the  officers  who  furnished  the  returns 
for  the  year  1792.  For  example,  of  quite  half  the  districts,  remarks  like 
the  followmgoccur:— no  sugar  is  here  manufactured;  the  juice  afforded 
by  the  canes  yields  little  or  no  crystallizable  sugar ;  or  again,  the  sugar- 
cane grown  in  this  district  is  eaten  fresh,  the  sugar  used  being  imported. 
How  far  similar  rerrarks  are  true  of  the  sugar-cane  grown  in  Bengal 
at  the  present  day  would  seem  a  point  that  deserves  careful  consi- 
deration. Numerous  writers  dwell,  for  example,  on  the  suitability  of 
certain  soils  of  Bengal  for  the  production  of  cane,  good  for  eating  but  bad 
for  sugar-making.    Others  on  the  fact  that  owing  to  the  unsuitability  of 
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the  soil  the  cane  grown  is  of  the  most  inferior  kind.  Upon  the  variability 
of  yield,  due  to  such  canes  may,  therefore,  be  largely  attributable  the  vast 
differences  in  the  returns  published  and  not  of  necessity  to  inaccuracies  of 
compilation.  Suitability  of  soil,  superiority  of  cultivated  race  of  cane,  and 
greater  facilities  of  expression  of  juice,  and  isolation  of  sugar  may  fairly 
well  be  admitted  as  doubling  the  outturn.  The  223,793  acres  of  cane, 
recorded  in  1848,  yielded  an  average  of  21*4  cwt.  of  ^r  per  acre.  The 
figures  of  1792  show  a  very  different  result.  If  these  figures  can  be  ac- 
cepted as  having  fairly  expressed  the  sugar-cane  area  of  Bengal  a  century 
ago,  as  also  the  approximate  outturn,  it  may  be  said  that  there  were 
53,244  acres  under  cane  and  that  the  yield  amounted  to  8,19,399  maunds 
otgiir,  or  an  average  of  11  cwt  per  acre.  That  result  would  be  very  little 
more  than  half  the  acreage  outturn  of  ^dr  shown  for  1848,  as  also  less 
than  half  the  yield  of  gdr  recorded  at  the  present  day.  But  this  result 
shows  conclusively  the  error  of  dividing  the  ascertained  area  by  the  total 
produce,  in  determining  the  yield  of  sugar  per  acre — a  method,  however, 
which  has  been  pursued  by  all  modern  writers.  The  Honourable  the 
East  India  Company  realized  a  century  ago  that,  to  develope  the  sugar 
trade  of  India,  there  were  certain  subjects  regarding  which  it  was  neces- 
sary that  they  should  be  possessed  of  detailed  and  accurate  information. 
Amongst  these  may  be  mentioned  the  area  devoted  to  the  cane,  the  yield 
of  cane  per  acre,  the  various  qualities  of  cane  g^own,  the  yield  of  crystal- 
lizable  sugar  from  the  sugar-yielding  varieties,  the  consumption  of  cane 
in  its  raw  state;  the  consumption  of  gur,  deficient  in  crystallizable  sugar; 
and  the  consumption  of  sugar  itself.  They  fully  appreciated  the  fact  that 
the  total  sugar-cane  in  India  can  by  no  means  be  viewed  as  the  raw 
material  of  the  possible  sugar  supply.  The  Company  were  well  aware 
that  to  the  Natives  of  India  a  high  percentage  of  sweetness  (regardless 
of  the  yield  of  crystallizable  sugar)  was  the  chief  criterion  of  cultivation. 
This  made  the  area  of  sugar-cane  cultivation  by  no  means  that  on  which 
estimates  could  be  framed  of  the  possible  supply  for  the  European 
market.  They  saw  also  that  certain  districts  and  certain  cultivated  races 
of  cane  were  the  chief  sources  of  the  sugar  procurable  in  India,  and 
accordingly  their  officers  had  instructions  to  draw  up  their  forecasts 
with  due  r^ard  to  these  considerations.  Reviewing  the  numerous 
reports  received  the  Board  of  Directors  published  in  1792  the  following 
pricis : — 

*' The  Board  observe  that  the  highest  produce  of  cane  land  in  Benares  is  much 
less  in  quantity  than  the  lowest  above  stated  in  Beng^al.  It  is  possible  there  is  some 
mistake  in  the  information  received  from  the  Resident ;  they  will  notice  the  circum- 
stance to  him.  At  the  same  time  they  remark  that  the  natives  reckon  the  Benares 
sugar  to  have  less  strength  than  the  Bengal;  and  they  understand  that  in  experi- 
ments made  in  Calcutta  on  g*ir  from  Benares  and  from  different  parts  of  Bengal,  the 
former  gave  little  or  no  sugar,  the  latter  its  due  proportion.  ~  But  these  experiments 
cannot  be  considered  as  condnsive,  without  t  were  to  be  ascertained  in  what  month 
the  F^r  was  made,  and  in  what  repute  the  natives  held  it  Were  an  experinMnt  to  be 
made  on  thtpateli  g^r  from  Rungpore,  which  is  gathered  in  October,  no  sugar  would 
be  produced.  The  land  about  Santipore  appears  to  yield  less  susrar  than  any  other 
place  mentioned.  It  is  within  the  knowledge  of  the  Board  that  the  soil  in  that  part 
of  the  country,  and  in  general  of  the  large  gemindari  of  Nuddea,  is  sandv,  light,  and 
poor.  The  Rungpore  and  Dinagepore  lands  stand  at  less  produce  than  those  of 
Burdwan  and  Beerbhum ;  but  the  computation  is  formed  only  upon  the  awul  khatf 
or  the  sort  of  chini  which  is  more  purified  than  iht  ekbdri  of  Beerbhum  and  Burdwan, 
conseouently,  without  the  sugar  is  in  the  same  state,  an  exact  comparison  cannot  be 
formed.  The  same  observation  applies  also  to  any  comparison  that  may  be  endeavour- 
ed to  be  formed  between  the  foregoing  statements  of  the  produce  of  an  acre  in  these 
provinces  and  of  an  acre  in  the  Bntish  West  Indies,  from  whence,  almost  the  whole  of 
the  sugars  are  exported  in  the  Muscovado  State.  The  Board  understand  that  West 
Indian  Muscovado  sugar  loses  about  ^rd  of  its  weight  by  claying;  and  as  the  West 
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India,  dayed  sugars  are  said  the  most  to  resemble  the  Mni  of  this  country  some 
comparison  may  be  formed  between  the  produce  of  an  acre  in  this  country  and  in  the 
West  India  Island.  Many  acres  of  plant-canes  in  the  West  India  Islands  are  said  to 
yield  5,000ft  of  Muscovado  sugar>  deduct  ird  loss  of  weight  by  claving,  vis,,  15  cwt. 
44lb:;  and  there  will  remain  29  cwt.  86ft.  This,  even  allowing  for  the  difference 
between  dayed  sugars  and  ehini,  is  so  much  beyond  the  highest  Ben^l  produce, 
that  it  marks  something  extremdy  favourable  in  the  soil  of  these  particular  lands. 
But  the  general  produce  of  the  west  Indian  Islands  is  said  to  average  not  more  than 
one  hoirshead  of  15  cwt.  to  an  acre :  deduct  ird  loss  of  weUht  by  claying,  and  the  pro- 
duce will  be  10  cwt.  per  acre.  This,  allowing  for  the  difference  between  the  clayed 
sujgar  and  chinif  may  be  rated  at  about  equal  to  the  produce  of  the  Rungpore  and 
Dinagepur  districts*  and  below  those  of  Burdwan  and  Beerbhum,  which  are  the  chief 
districts  in  Bengal  Proper  that  produce  sugar  for  exportation." 

It  will  thus  be  seen  that  the  East  India  Company  made  its  calcula- 
tions on  Native  refined  sugar  {ch(n{)  and  purposely  left  out  of  calculation 
^rfr— an  article  for  which  there  was  then  Httle  or  no  demand  in  Europe.  The 
Board*  accordingly,  furnished  the  following  estimates  of  the  acreage  yield 
of  chini — 


Highest  pbr  acku 

Lowest 

PER  ACRE 

IN  Chiui 

IN  Chini. 

Cwt.     qrs.      ft. 

Cwt, 

qrs.      ft. 

Benares       ...... 

4            I          3 

3 

1           33 

Rungpore 

Beerbum     , 

9            I         11 
(Average)    . 
(Avei^e)    . 

6 

14 

I          5 
3         0 

Radnagore 

13 

3           6 

Santipore 

6           0        10 

5 

I         13 

Burdwan 

(Average)    . 
(Average)    . 

14 

0         0 

Sulkf,  Calcutta 

II 

0         0 

If  it  be  of  any  vahie  to  state  the  average  of  all  these  records,  we  learn 
that  in  the  districts  above  named  the  yield  of  refined  sugar  was  100  years 
ago*  a  little  overp  cwt.  an  acre,  or,  say,  27  cwt.  oi/{^r.  Thus,  when  in  1792 
the  total  production  in  Bengal  was  divided  by  the  area  known  to  be  under 
cane,  the  average  yidd  was  shown  as  li  cwt.,  but,  when  the  sugar  produc- 
11^  acreage  aioni  was  taken  into  consideration,  the  yield  was  demonstra- 
ted to  be  27  cwL  of  gur.  That  figure  will  be  seen  (by  the  table  at  page 
116)  to  be  the  average  yield  of  **  coarse  sugar  "  recorded  by  the  Govern- 
ment of  India  in  1888-89  for  all  the  provinces  of  British  India,  but  there  is 
strong^  presumptive  evidence  that  from  1792  to  1848  a  vast  improvement  took 
place  in  the  yield  of  refined  sugar.  This  opinion  is  arrived  at  by  compar- 
11^  the  outturn  recorded  in  1848,  in  the  chief  sugar  districts  with  that 
given  for  1792.  The  fact  that  improvement  can  be  thus  shown  to  have 
taken  place,  during  the  first  half  ot  this  century,  led  the  writer  to  suspect 
that  there  may  be  some  serious  error  in  modern  statistics,  unless  it  be 
admitted  that  in  this  respect  the  sugar  industry  of  India  has  retrogressed 
during  the  past  fifty  years.  It  is  more  than  likely,  however,  that  the  low 
average  in  recent  returns  has  been  produced  by  including  in  the  calculation 
Iar»B  sugar-cane  tracts  that  afford  no  susfar  whatsoever.  It  seems,  therefore, 
prM)able  that  a  similar  result  would  be  (3>tained  now,  to  that  shown  for  1 702, 
were  the  area  of  Bengal  classified  according  to  importance  in  sugar  supply. 
This  would  not,  of  course,  affect  the  amount  to  be  shown  as  the  total  pro- 
duction, but  it  would  remove  the  false  stiVma  from  India  that  its  cane 
affords  less  than  half  what  is  obtained  in  tne  other  sugar-cane  countries. 
Improvement  and  expansion  are  of  necessity  dependent  upon  a  correct  know- 
ledge of  actual  sugar  production.  It  has  in  more  than  one  place  been  urged 
by  the  writer  that  considerable  doubt  exists  as  to  the  meaning  that  should  be 
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placed  on  the  term,  **  coarse  sugar/*  estimated  for  in  the  table  at  page  116. 
Connparisons  with  the  West  Indies  and  other  advanced  countries  in  sugar- 
cane production  are,  therefore,  practically  impossible.  It  is  generally  said, 
for  example,  that  in  the  West  Indies  the  yield  of  crystallizable  sugar  is 
a  to  3  tons  an  acre.  Certain  writers  compare  India  as  affording  1  ton  of 
crystal lizable  sugar ;  but  the  table  alluded  to  gives  the  average  for  the 
British  provinces  as  27*9  cwt,  or,  say,  i  ton  of  **  coarse  su^ar/*  and  if  this 
hegdr  tne  actual  yield  of  crystalltzable  sugar  in  India  would  be  little  more 
than  one-third  of  a  ton.  The  writer  reiterates  this  feature  of  the  Indian 
sugar  trade  because  of  the  fact  that,  if  the  mistake  of  "  coarse  sugar  "  or 
gur  has  been  made  with  crystallizable  sugar,  it  affects  materially  the  esti- 
mates of  consumption  per  head  of  population  as  well  as  the  outturn  per  acre. 
One  writer,  however,  whose  communication  has  been  submitted  to  Govern- 
ment under  the  seal  of  confidence,  affirms  that  by  the  process  adopted  by  him 
he  regularly  obtains  from  the  Native  cane  a  product  equivalent  to  the  ^fative 
gur,  which  affords  14  per  cent  on  the  weight  of  cane  with  16  per  cent,  of 
sweetness.  This  is  equivalent  to  2*44  tons  of  crystallized  sugar  an  acre  or  to 
a  total  of  3*27  tons  of  sweetness.  Such  a  result  demonstrates  not  only  the 
vast  advantage  of  superior  appliances  and  methods,  but  the  possibility  of  the 
average  yield  in  India  being  considerably  nearer  a  ton  of  crystallized 
sugar,  or  3  tons  of  giir  or  "  coarse  sugar  "  on  that  portion  of  th$  suzar-cane 
area  which  is  specialty  grown  for  the  production  of  sugar.  Were  it  the 
case  that  the  entire  area  was  grown  for  that  purpose,  the  total  produc- 
tion of  India  would,  therefore,  very  probally  be  nearly  three  times  as  great 
as  has  been  shown  in  the  table  at  page  116.  It  will  be  seen  below  that 
Mr.  Basu  says  that,  while  the  cultivator  in  Palamau  is  happy  to  get  25 
maunds  of  ^r  per  acre,  the  ravats  of  HughU  and  Burdwan  would  not  con- 
sider the  cultivation  paying  under  60  mauuds  of  gur  or,  say,  f  of  a  ton  of  crys- 
tallized sugar.  An  average  of  287  maunds  ol gUr  an  acre  for  the  entire 
province,  thus  very  incorrectly  represents  its  sugar-producing  districts. 
But  to  revert  to  the  returns  of  the  Bengal  sugar-trade  of  1792,  it  may  be 
said  that  a  certain  amount  of  confidence  can  be  placed  on  the  information 
procured  by  the  East  India  Company,  owing  to  the  well  known  interest 
taken  at  that  time  in  the  subject  of  the  development  of  the  Indian  supply 
of  su^ar.  The  Company  enforced  on  its  officers  the  greatest  possible 
attention  to  the  subject,  and  very  elaborate  and  detailed  reports  were  pub- 
lished which  comprise  several  laree  volumes  fully  illustrated.  If  reliance 
may,  therefore,  be  placed  on  the  figures  of  area  and  outturn  for  1 792,  we 
learn  that  from  that  date  to  1848  the  acreage  of  sugar-cane  quadrupled 
itself,  and  the  yield  of  ^r  per  acre  on  the  total  acreage  was  doubled. 
This  latter  fact  seems  deserving  of  special  consideration,  since  it  would  jus- 
tify the  opinion  that  one  result  of  the  demand  for  crystallizable  sugar  from 
India  seems  to  have  been  to  improve  the  yield  by  selection,  of  superior 
Qualities  of  cane  and  otherwise.  This  process  of  improvement  has 
doubtless  extended  since  1848  to  the  present  day,  and  if  all  be  true 
that  has  been  written  of  the  inferior  yield  of  India,  there  is  ample 
room  for  still  farther  improvement.  But  this  assumption  involves  the 
possible  error  that  the  people  of  Bengal,  indeed  of  India,  desire  such  im- 
provement, just  as  the  calculation  of  an  average  yield  of  crystalliz- 
able sugar  to  the  returned  acreage  is  erroneous  without  due  deciuction* 


*  Madras,  it  will  be  seen  from  the  remarks  below,  appears  to  have  attempted  to 
make  the  calculation  correct,  since,  in  the  modern  estimates  of  sugar-cane  in  that  Pre- 
sidency, the  Government  has  referred  the  subject  to  three  sections : — 
(a)  Edible  canes.  I  (b)  (ri^yielding  c 

(r)  Sugar-yielding  canes. 
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being  made  of  the  area  devoted  to  edible  and  other  canes  which  are 
never  grown  with  any  idea  of  being  employed  in  the  manufacture  of 
sugar.  It  has  already  been  remarked,  but  cannot  be  too  prominently 
ur^ed,  that  the  Indian  sugar-cane  cultivation  is  by  no  means  charac- 
tenxed  by  that  singleness  o£  purpose  met  with  in  the  West  Indies  and 
other  sugar-cane-planting  countries,  9t>.,  the  yield  of  crystallicable  sugar. 
The  cane  is  grown  mainly  for  local  purposes  and  m  small  isolated 
patches,  as  an  ordinary  agricultural  crop  in  rotation  with  many  others. 
Central  factories,  such  as  have  been  proposed,  would,  in  India,  fail  to  draw 
their  supplies  of  cane  from  the  cultivators  and  accordingly  would  sink 
rapidly  to  the  position  all  sugar  factories  in  India  occupy  at  the  present 
day,  namely,  refineries,  unless  they  ^ew  their  own  cane.  But  even  the 
renners  find  it  difficult  to  obtain  their  supplies  at  remunerative  prices, 
since  the  local  market  lot  gtir  and  edible  canes  pays  the  cultivator  better 
than  the  rdb  required  by  the  refiner.  It  is,  therefore,  just  possible  that  the 
limits  of  improvement  have  very  nearly  been  reached  in  relation  to  the 
existing  nature  of  the  Indian  demand.  To  effect  any  very  great  further 
improvement  it  seems  necessair,  that  the  people  should  be  educated  to 
the  advantac^es  of  using  refined  sugar  in  preference  to  the  crude  article 
they  presently  consume.  But  it  may  be  contended  that  such  education 
is  rapidly  taking  place,  and  that  one  dement  in  this  tendency  to  change 
is  the  cheap  rate  at  which  foreign  sugars  can  be  landed  in  India.  The 
yeariy  increasing  imports  have  hitherto  told  heavily  on  the  indigenous  art 
of  renning,  but  should  any  unforeseen  accident  disturb  this  state  of  affairs, 
such  as  the  removal  of  the  bounties  or  a  favourable  fluctuation  in  the  rate 
of  exchange,  the  imports  would  be  checked  and  a  greater  demand  arise 
for  Indian  refined  su^ar  than  ever  existed  before.  It  may  fairly  be  said 
that  certain  communities  of  India  are  now  using  refined  sugar  in  pre- 
ference to  ffir  and  crude  sugar,  and  that  as  that  demand  expands,  great 
improvements  wj^  be  effected  in  the  selection  of  cane,  in  the  methcSs  of 
cultivation,  and  in  the  appliances  for  the  expression  of  juice  and  manu- 
facture of  sugar.  It  is  in  fact  to  some  such  reaction  that  the  refiners  of 
Bengal  have  to  look  for  the  restoration  of  their  trade,  for  India  itself  must 
be  their  chief  market  in  future,  and  the  limit  of  expansion  must  accord- 
ingly be  fixed  by  the  rate  of  the  social  and  material  progression  of  the 
people. 

The  bulk  of  the  evidence  favours  the  assumption  that  the  production 
and  consumption  of  gtir  is  far  greater  in  Bengal  than  has  been  shown  by 
the  estimated  acreage  devoted  to  the  crop.  It  need  scarcely  be  said  that 
no  actual  survey  of  the  sugar-cane  area  of  Bengal  has  been  made.  The 
figures  shown  in  the  table  at  page  116,  have  been  obtained  as  the 
result  of  the  personal  opinions  of  locsQ  officers.  In  most  of  the  other  prov- 
inces of  India,  where  periodic  settlements  have  to  be  accomplished,  the 
area  of  sugar-cane,  or  of  any  other  crop,  is  ascertained  with  very  nearly 
as  much  accuracy  as  is  the  case  in  European  countries  of  a  like  magni- 
tude. The  permanent  settlement  of  Bengal  has  deprived  the  Govern- 
ment of  that  province  of  any  trustworthy  source  of  information,  as  to  the 
present  state  of  its  agricultural  prosperity.  Mr.  Schofiefd,  in  the  Not$on 
Sugar,  which  was  issueil  by  the  Revenue  and  Agricultural  Department  in 
1888,  wrote  that  •*  it  would  probably  be  found  (were  actual  measurement  of 
the  sugar-plant  area  undertaken)  that  600,000  instead  of  312,000  acres 
would  be  a  nearer  approach  to  the  truth."  In  Appendix  I.  (p.  48)  to  the 
Famine  Commissioner's  Report,  the  area  under  sugar-cane  is  estimated 
at  a  million-acres,  but  this  again  seems  to  be  too  high.  Babu  Addonath 
Banerjee  (of  the  Statistical  Department  of  the  Government  of  B^^gal)  in 
bis  review  of  Mr.  8chofield*8  A^ote  on  Sugar,  while  lowering  the  acreage 
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for  one  or  two  districts  of  Bengal,  accepts  upon  the  whole  Mr.  Schofield's 
main  conclusion,  namely,  that  the  area  of  su^ar-cane  in  Bengal  must 
either  be  understated  or  the  outturn  per  acre  incorrect,  since  "  we  must, 
perhaps,  abide  by  the  old  estimates  and  accept  the  conclusions  arrived  at 
mthe  Note\h2Lt  the  rate  of  consumption  oi  gur  is  10  to  12  5^^*  (20  or 
24ft) 'per  head."  Babu  Addonalh,  however,  offers  no  opinion  as  to  the 
probable  accuracy  or  otherwise  of  the  suggestion  that  the  area  under 
sugar-cane  and  date-palms  in  Bengal  is  more  nearly  600,000  than  312,000 
acres.  The  writer  of  the  present  article,  after  the  most  careful  perusal  of 
all  that  has  been  written,  is  very  jnuch  disposed  to  accept  Mr.  Schofield  8 
conclusion,  the  more  so,  since  the  yield  of  date-palm  sugar  is  by  re<^nt 
returns  shown  to  be  considerably  less  than  it  was  recorded,  some  forty-five 
years  ago.  Thus,  in  1848,  the  6,390,590  palms  then  registered  were  estimated 
to  have  afforded  10,37,445  maunds  oi  gur,  whereas  in  1888  only  7,43,000 
maunds  are  credited  to  palms.  And  what  is  perhaps  more  significant  stil^ 
if  we  accept  as  correct  the  acreage  ♦  in  1888,  of  the  palms  m  Bengal  and 
Madras,  the  former  yielded  only  247  maunds,  while  the  latter  gave  74*6 
maunds  an  acre.  If,  however,  we  express  the  palms  of  1 848  to  acreage  (and 
accept  400  trees  as  the  number  to  the  acre)  the  yield  in  Bengal  would  in 
that  year  have  been  higher  than  in  Madras,  vie.,  648  maunds  in  the  for- 
mer and  408  maunds  an  acre  in  the  latter  province.  It  is  practically  im- 
possible to  4)elieve  that  such  chancres  in  total  outturn  and  acreage  yield 
could  be  due  to  natural  causes.  We  are  practically  driven  to  the  other 
explanation,  vim,,  defects  in  one  or  other  or  in  both  sets  of  statistical  returns. 
The  writer  in  fact  is  strongly  of  opinion  that  any  attempt  to  exoress 
acreage  of  palms  is  of  necessity  misleading,  ana  that  the  East  India 
Company's  method  of  returning  total  production  and  outturn  per  100 
trees  is  preferable.  It  is  obviously  incorrect,  at  all  events,  to  add  together 
the  acreage  yield  from  palms  and  cane  and  to  compare  the  figure  thus 
derived  with  the  ascertained  acreage  yield  from  caf«s  alone.  This  is 
done  whenever  the  returns  of  Madras  or  Bengal  (see  the  table,  p.  no) 
are,  for  example,  compared  with  those  of  the  North- West  Provinces  or  of 
the  Panjdb.  If  the  palms  be  excluded  from  Madras  and  Bengal,  the 
acreage  yield  oi  gAr  becomes  44-2  maunds  in  the  former  and  29*2  maunds 
in  the  latter,  and  these  figures  may,  if  so  desired,  be  contrasted  with  22-9 
maunds  in  the  North- West  Provinces  and  27-9  maunds  in  the  Panj^b. 

The  reader  will  find  much  useful  information  regarding  date-pal nn  sugar 
below,  in  the  abstract  from  Mr.  Westland's  Report  on  the  Jessor  District 
of  Bengal  {Conf  with  p.  270:  aUo  with  Phoenix,  Vol.  VL,  Pt.  /.,  199'^^ 5)-  *" 
1894,  Mr.  8.  H.  Robinson  published  his  most  suggestive  work  JAe  Ifengal 
Sugar  Planter.  Although  that  litde  book  deals  with  the  whole  subject 
of  the  sugar  of  the  Lower  Provinces,  Mr.  Robinson  has  been  able  to  devote 
two  chapters  to  date-palm  sugar.  He  defines  the  area  of  Bengal  date- 
palm  sugar  production  as  extending  due  east  and  west  from  Kissengunge 
m  Kishnagur  to  a  little  beyond  Nollchiti  in  the  Backergunge  District ; 
and  north  and  south,  from  the  vicinity  of  ComercoUy  in  the  Fabna  uis. 
trict,  to  the  borders  of  the  Sunderbands.  It  thus  covers  a  trart  of  country 
130  miles  long  (east  and  west)  by  about  80  miles  broad.  Its  principal 
districts  are,  therefore,  Jessor,  Furreedpore,  and  Backergunge  with  por^ 

•  The  writer  has  faUed  to  discover  the  number  of  palms  which  Juu  **««V*|*^'Cf^ 
to  the  acre  in  the  returns  published  by  the  Government  of  India.  It  v«y  I£<>f  *f "/ 
varys  according  to  the  nature  of  the  palm  grown  and  the  province,  \""*' "^P;"" 
son  aHows  160  date  palms  to  the  Bengal  wAi  (480  trees  to  the  acre),  but,  of  the 
cocoanut.  it  is  customary  to  estimate  for  onW  100  trees  to  the,  acre.  »^n'»  «»"«J« 
very  important  and  it  would  be  desirable  if  future  reports  f urmshed  the  rate  adopted. 
Conf.  with  p.  T44, 
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tions  of  Nuddea,  Baraset,  and  Paboa.  Robinson  tells  us  that  he  had 
ascertained  the  annual  produce  of  a  full-grown  date  plantation  to  be  equal  to 
7Sf  maunds  of  gUr  ^v  Bengal  bighd^  which,  converted  into  khaur,  might 
be  taken  as  equivalent  to  a  yield  of  about  5I  tons  of  Muscavado  sug^r  per 
English  acre.  He  then  adds  that  "The  calculation  given  in  the  subse- 
quent chapter  (on  Native  Sugar  Manufocture)  proved — ist,  that  date 
sugars  could  be  produced  at  about  two-thirds  the  cost  of  cane-sugar,  of 
equal  quality ;  2Hd,  that  the  date  crop  involved  little  or  no  risk,  and  a 
comparatively  small  outlay  in  the  cultivation;  and  lastly,  that  good 
white  sugar  could  be  produced  therefrom,  by  Native  methodfs,  at  a  cost  of 
R4-10-7  pa*  maund,  and  fine  crystallized  sugar  at  R6- 13-9  per  maund, 
delivered  in  Calcutta.''  Robinson  assumed  that  the  Bengal  palm-sugar 
area  might  be  accepted  to  embrace  10^00  square  miles.  "  Let  us  suppose," 
he  says,  "only  on&-twentieth  part  of  this  surface  to  become,  in  the  course  of 
years,  set  apart  for  date-tree  cultivation ;  and  that  the  average  produce  be 
one-half  of  what  has  been  calculated  as  the  yield  of  trees  in  full  bearing, 
which  would  allow  2}  tons  per  acre  per  annum.  The  total  annual  pro- 
duction of  such  a  tract  of  cultivation,  we  shall  find,  will  amount  to  915,200 
tons  of  su^ar,  or  more  than  sufficient  for  the  wants  of  all  Europe."  This, 
however,  is  only  an  estimate  of  probable  or  rather  possible  production. 
Robinson  gave  the  total  outturn  in  Benp^al  of  date-sugar,  in  1848,  as  very 
considerably  greater  than  what  it  is  believed  to  be  at  the  present  day.  It, 
however,  we  accept  2J  tons  per  acre  as  the  yield  of  dry  crystallized  su^ar, 
a  figure  below  his  lowest  estimate,  and  apply  that  tofthe  acreage  returnedfor 
1 888,  the  outturn  should  have  been  2 1,00,000  maunds  of  su^ar  (or  63,00,000 
maunds  ^«r)  instead  of  743,000  maunds  ^n  The  possibility  of  such  an 
error,  existing  in  the  modem  statistics,  renders  it  undesirable  to  accept  the 
abnormally  low  consumption  per  head  of  population  given  for  Beneal  in 
the  table  at  page  116.  indeed,  it  may  be  added  that  an  increase  of  that 
magnitude  would  seem  almost  justified  by  the  facts  which  will  be  found 
reviewed  below,  regarding  the  Madras  palm-sugar  production  when  viewed 
in  the  light  of  the  estimates  of  production  determined  by  Mr.  Westland. 

The  writer  has  repeatedly  urged  in  this  article  that  many  of  the  mis- 
conceptions regarding  the  Indian  sugar  industry  largely  proceed  from 
want  of  uniformity  in  the  terms  employed.  There  could  be  no  more  likely 
pitfall  than  the  confliction  of  the  statistics  of  yield  of  palm  sugar  from  the 
reduction  of  numbers  of  trees  to  the  acre  being  on  different  standards  either 
due  to  necessitv  of  the  different  kinds  of  palms  or  from  local  habit  of 
cultivation.  Thus,  for  example,  if  one  hundred  trees  be  taken  as  the  num- 
ber equivalent  to  an  acre  of  Und,  the  yield  per  acre  would,  of  course,  be 
just  one-fourth  what  it  would  appear  were  the  assumption  made  (as  has 
been  done  above)  that  400  trees  are  commonly  grown  on  that  space.  So, 
in  a  like  manner,  much  ambiguity  has  arisen  from  the  use  of  the  words  gwr, 
coarse-sugar,  sugar,  and  molasses  as  all  synonymous.  They  each  denote 
widely  different  products.  Approximately  it  maybe  said  that  i  the  weight 
of  ^rfr  is  the  quantity  of  refined  sugar  that  may  be  prepared  therefrom. 
But  most  writers  speak  of  the  yield  m  India  from  cane  as  being  nearly 
I  ton  of  '*giir  or  coarse  sugar,"  while  others  contrast  India  with  the 
West  Indies  by  affirming  that  its  cane-fields  afford  only  1  ton  of  "crystal* 
lized  sugar  *'  as  against  2  to  3  tons  obuined  in  the  colonies.  Now  it  has 
been  ascertained  by  actual  experiment  that  2|  tons  of  crystallizable  sugar 
can,  and  often  are  obtained  from  the  acre  of  I  ndian  cane.  Still  the  published 
returns  for  the  country  as  a  whole  manifest  a  yield  of  less  than  a  ton  of 
coarse-sugar  or,  say,  J  of  a  ton  of  crystallized  sugar.  Such  a  state  of 
affairs  demonstrates  powerfully  the  necessity  of  a  throrough  enquiry,  as 
the  first  step  towards  improvement,  for  if  it  be  the  case  that  such  diver- 
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sities  in  yield  actually  exist,  a  map  of  the  country  according  to  yield  of 
sugar  to  the  acre  would  prove  of  the  greatest  possible  value.  But  it  by 
no  means  follows  that  all  that  the  cane  possesses  is  removed  by  the  Native 
manufacturer  more  than  that  his  system  of  agriculture  gives  the  maximum 
that  the  soil  is  capable  of  bearing.  Defective  appliances  and  methods  of 
expression  of  juice  and  manufacture  of  sugar  are  largely  accountable  for 
the  backwardness  of  India  as  a  sugar-producing  country.  But  it  may 
safely  be  said,  in  conclusion,  that  the  inferiority  attributed  to  India  is 
more  apparent  than  real  since  it  proceeds  very  largely  from  defective 
returns  in  (a)  the  acceptation  of  the  total  area  of  sugar  cane  as  the  area  of 
sugar  production ;  (b)  the  confusion  of  returns  <rf  crystallizable  sugar 
with  those  of  gdr ;  (c)  the  probable  underestimation  of  sugar  derived  from 
palms ;  and  (3)  the  amalgamation  of  such  returns  as  exists  for  palm- 
sugar  with  those  for  cane.  The  following  passages  may  be  now  given 
(arranged  alphabetically)  in  order  to  exhibit  the  methods  of  cultivation 
of  cane  and  expression  of  juice  as  pursued  in  the  chief  districts  of 
Bengal  :— 

BiRBHUM.—*' Sugar-cane  IS  also  grown  on  do  land,  but  as  a  nngle  crop.  For 
this  cultivation,  which  is  a  very  exhausting  one,  a  large  quantity  of  manure  is  needed 
—150  mauods  per  bigkd,  or  about  60  tons  an  acre,  bein^  given  if  procurable. 
After  manuring,  the  land  is  ploughed  five  times;  meanwhile,  a  nursery  is  made 
on  the  muddy  edge  of  a  tank,  which  is  kept  well  moistened,  and  planted  with  the 
top*  shoots  of  tke  previous  year*s  canes.  When  the  cuttmgs  begin  to  throw  out 
shoots,  they  are  taken  up  and  put  in  another  bed  prepared  with  earth  and  rich 
manure,  generally  in  cultivator's  homestead  land.  Here  they  are  carefully  screened 
from  the  sun  and  watered  morning  and  evening.  In  Batsdkh  or  Jaishtha  (April- 
June),  the  plants  are  put  down  in  the  field  in  furrows  two  feet  apart,  and  at  a  distance 
of  four  or  five  feet  in  the  furrows.  They  must  be  well  watered  and  earthed  up.  Ten 
or  twdve  days  afterwards,  the  earth  between  the  rows  should  be  dug  up  and  heaped 
into  ridges,  channels  for  irrigation  being  cut  across.  This  operation  must  be  re- 
peated twice,  and  the  field  hoed  free  from  weeds.  Towards  the  end  of  Srdban 
(August),  the  trash  is  stripped  off,  and  two  or  three  plants  tied  together ;  the  little 
bunch  is  called  a  merd.  The  stripping  of  irash  must  be  repeated  twice.  By  Aswin 
(September-October),  the  ridges  should  all  be  broken  down  and  the  soU  levelled, 
trenches  being  cut  three  yards  apart  each  way  to  aJlow  the  rain  to  run  off.  The  beds 
thus  formed,  each  three  yards  square,  are  called  gau  In  JTrtr^i*  (October-Nov- 
ember), the  plant  should  be  protected  ^nst  storms  by  tving  the  heads  of  three  or 
four  tnerds  or  bunches  together,  and  thus  enabling  them  to  resist  the  force  of  the 
wind.  Monthly  irrigation  is  now  necessary.  From  Phdli^f'^  to  Chattra  rFebruary 
—April)  the  cane  comes  to  maturity.  The  vield  of  one  bighd  is  about  eight  palds, 
a  if^a  being  the  day's  yield  of  one  suear  mill  or  sal.  The  morning  after  the  canes 
have  been  crushed,  the  juice  is  boiled  into  gdr  or  molasses.  The  refuse  cane  strips 
are  used  as  fuelt  to  boil  the  g^r,  and  the  ashes  make  a  good  manure.  The  use 
of  the  mill  is  charged  at  62  or  4».  a  dav.  The  sugar-cane  grown  in  Barwin 
ihdnd  is  of  the  variety  known  as  kajalu  It  has  a  dark  purola  stem  when  stripped 
of  trash  and  grows  about  seven  feet  high,  with  a  circumference  of  about  three 
and  a  half  inches.  Sugar-cane  U  by  comparison  a  i^pit^isfs  cultivation.  The 
cxoense  of  tillage  is  retunced  as  follows :— Rent  R4-8-0  a  bighd,  or  ^i  75.  od.  an  acre; 
cost  of  cuttings,  R5  a  bighd,  or  £1  los.od.  an  acre  rculbvation  charges,  such  as 
labour,  manure,  irrigation,  etc.,  R38-13  o  per  bigkd,  or  ^8  i^.od.  an  acre.  A  fair 
outturi  is  calculated  to  be  3a  local  maunds,  equal  to  apistandard  maunds.  per  bighd, 
valued  at  R64,  or  about  55*  c^t;?®'^  acre,  valued  at  ^194*.^.  Th«  net  profit, 
therefore,  is  about  Ras-i  i-o  per  bigkd  or  £7  14s.  od.  an  acre."    {StaHstical  Account 

Bc^RA.—**  The  land  selected  for  the  cultivation  of  the  sugar-cane  is  always 
r^sed  above  the  level  of  inundation,  either  by  nature  or  by  excavating  ditches 
S^und  it  and  using  the  excavated  earth  for  the  purpose.     After  lying  fallow 


•  It  is  generally  said  that  the  Natives  of  India  are  wasteful  and  use  the  rich  sugar- 
''"^flffXi^WAe^NlteSth  use  it  .sfu.1. 
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for  one  or  two  years,  the  same  »tes  are  srenerally  selected  again.  The  ditches  are  re- 
duftp  and  the  sediment  taken  from  them  used  for  manure.  The  cane  is  planted  in 
straight  furrows,  having  been  cut  into  small  pieces  a  few  inches  in  lenrth,  which  are 
placed  obliquely  in  the  ground  five  or  six  inches  apart.  It  is  planted  in  April  and 
grows  rapidly  during  the  rains  attaining  the  height  of  eight  or  ten  feet  by  January, 
and  is  Cut  in  Febniarv  and  tMarch.  The  juice  is  extracted  in  a  circular  mill  of 
tamarind,  wood,  made  by  the  village  carpenter,  which  works  on  the  principle  of  a 
pestle  and  mortar.  One  mill  is  oftoii  employed  by  several  different  parties,  who  may 
have  cultivated  the  cane  in  the  same  or  adjoining  villages,  and  who  share  the  expenses 
and  assist  with  men  and  bullocks  in  the  operation  of  pressing  the  cane  and  boiling  the 
juice,  in  proportion  to  the  quantity  of  cane  grown  by  each  party.  ^  Tbe^  cost  of  a 
mill  complete,  including  sheds  for  cutting  up  the  cane  and  boiling  the  juice  in  earthen 
pots,  the  hire  of  an  iron  boiler  and  the  rent  paid  for  the  jungle  land  that  supplies  the 
fuel  required,  called  Jdlkat,  amount  to  a  total  of  from  R25  to  R3C  or  from  £2*ios, 
to  ^3.  The  cultivation  of  the  cane  and  the  manufacture  of  the  gur  are  regarded  by 
the  raytUs  as  a  profitable  speculation. 

'*  In  1846  Mr.  Yule,  the  Collector,  made  the  first  attempt  on  record  to  estimate 
the  extent  of  sugar-cane  cu]tivatk>n  and  the  amount  of  the  outturn.  He  adds,  however, 
that  his  estimate  is  merely  approximate  and  founded  on  '  data  so  va^e  that  the 
statement  cannot  be  considered  by  any  means  a  guide  to  the  capabilities  of  the 
district/  His  return  gives  an  estimated  cultivation  of  12,000  standard  bigkds  of 
120  feet  square  and  an  estimated  produce  in  mans  of  gir^  of  8oQ>  each,  or  180,000 
mans.  He  further  calculated  the  entire  yearly  consumption  of  the  district  whether 
in  sugar,  ^Kr,  or  raw  cane  itself,  the  whole  being  reduced  to  their  equivalents  in  fur 
and  41b  being  considered  the  average  allowance  for  each  individual  of  the  population, 
at  45^000  mans."    {Statistical  Account  of  Bengal,  VI JL,  215-219), 

Champarun.—-**  The  cuHivaHon  of  this  plant  is  supposed  to  have  been  intro- 
duced into  the  district  by  immigrant  rayats  from  Azimgarh  and  Gorakhpur  about 
the  year  1805.  It  is  pnndpally  cultivated  in  the  west  and  north-west  of  the  Bettia 
sub-division,  more  especially  in  farganas  Manpur,  Batsara,  and  Patjarwa.  The 
soil,  though  not  liable  to  inundation,  should  be  retentive  of  moisture.  In  order  to 
obtain  a  good  crop  of  sugarcane  very  high  cultivation  is  necessary.  In  the  case 
of  cultivated  land,  the  fidd  is  ploughed  altogether  about  sixteen  times — ^four  times 
in  September,  three  times  in  Cxrtober,  twice  in  November,  twice  in  December,  and 
four  or  five  times  in  January.  Where  fallow  land  is  cultivated,  the  field  must  be 
ploughed  five  times  a  month  during  eight  months  from  June  to  January.  The  soil 
IS  manured  with  cow-dung  in  November,  just  before  the  cuttings  are  planted.  Sugar- 
cane is  not  irrigated,  as  the  soil  in  which  it  is  sown  is  genially  moist;  nor  do  the 
rayats  tie  the  tops  of  the  plants  together  to  prevent  them  from  being  blown  down,  as 
in^  Bengal.  From  the  hme  the  cuttings  strike  till  the  adha  nischatra,  or  June 
rainfall,  five  hoeines  are  necessary.  The  crop  ripens  from  January  to  March,  when 
It  is  cut  with  the  ioddti  or  hoe.  The  roots  are  almost  invariably  dug.  And  a  second 
crop  or  kkunH  (ratoon  crop)  is  very  rarely  taken.  The  ground  lies  tallow  till  the  next 
crop  is  planted. 

"The  following  is  an  estimate  of  the  cost  of  cultivating  one  local  Mj'A^^  or  iiH 
acres:— Ploughing,  R3  (65.);  manuring,  R2  (as.);  planting,  R 2-8  (5*.);  cane  for 
cutting,  R6  (i2j.);  hoeing,  R7  (145.);  cutting,  R3-8  (7s.) ;  total,  R24or^2-85.; 
to  which  must  be  added  rent,  at  R4  or  85.  per  bighd.  The  cost  of  conveying  the 
cane  to  the  mill  has  not  been  included,  as  the  labourers  obtain  the  green  leaves  of 
the  plant  instead  of  a  money  wage ;  but  in  the  few  cases,  where  this  is  not  given,  the 
carnage  may  be  estimated  to  cost  Ri-8  (3*.)  per  bigkd;  so  that  the  total  expenses 
amount  to  R29-8  or  £2-19*.  per  blghd.  The  rent  is  paid  in  four  iists  or  instalments 
in  the  months  of  Kartic  or  October,  Magk  or  January.  PkeUgun  or  February,  and 
•^f**^**  **'  April.  After  the  sugar-cane  has  been  cut,  it  is  taken  to  the  pressing 
mill.  Thisconsistsoffi)  the  ild/AM  or  mortar  of  kusum  wood,  in  which  the  plant 
IS  pressed  ;  (2)  [the  tnokan  or  pestie,  which  revolves  inside  the  mill,  (X)  the  kathari 
jn«'l»>ch  the  driver  sits ;  (4)  the  parsd,  which  joins  the  mohan  and  kathari,  A 
bullock  IS  yoked  to  the  kathari  and  is  driven  round ;  the  cane  is  crushed  between 
the  ntohan  and  kolhu,  and  the  juice  escapes  by  a  small  hole  at  the  bottom  of  the 
latter.  The  following  men  are  employed  during  pressing :— two  niAorviis  to  clean 
the  roots  of  the  plant  /  one  gainri  katwa  to  cut  the  cane  in  pieces ;  one  murwd,  who 
feeds  the  mill ;  one  kathari  hdnkwd,  who  sits  on  the  kathari  and  drives  the  bullock ; 
one  carpenter  for  petty  repairs,  one  chulhd  jhoankwd,  who  prepares  the  rdb  or  gdr  ; 
two  men  to  relieve  the  mutwa  and  kathari  kankwa  and  one  fcr  miscellaneous  duties. 
Of  ^hese,^  the  ehulha  ihoankwa  is  paid  in  gur  according  to  the  custom  of  the  villwje, 
receiving  m  some  places  ^th  of  the  total  outturn.    The  others  are  usually  paid  a 
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money  wage,  the  total  expenditure  in  crushingf  the  produce  of  one  highJi  being  not 
more  than  R35  or  £2-10*.    The  proportion  of  juice  to  cane  is  as  1  to  3." 

Dacca. -^^tt^ar-can^. — ^*  The  cultivation  of  this  important  crop  is  of  a  very  limit- 
ed nature  here,  and  is  confined  to  a  few  localities.  The  cause  of  this  is  two-fold~- 
firstly,  there  is  very  little  land  suitable  for  the  cultivation  of  sugar-cane  in  the  most 
populous  part  of  the  district ;  and,  secondly ^  the  part  of  the  district  which  could  be 
turned  into  the  greatest  sugfar-cane  growing  tract  in  Bengal  is  a  jungle  and  scarcely 
inhabited. 

'  Sugar-cane  is  gfrown  here  on  the  following  classes  of  land  and  soil : — 

^j,     r\^  1.1.^  ..v.i.-T.:.t.«  .r  i.L^  ii«>Ju..^.._    :....w.t_    ^. 1.1..     -^_-  1.1..    1. ^. 


r5t—-un  the  outskirts  of  the  Madhupur  jungle,  namely,  near  the  towns  of  Dacca 
^d  Mirpur  and  on  the  banks  of  the  Lakh va.    The 
more  or  less  river  silt  and  vegetable  mould. 


and  Mirpur  and  on  the  banks  of  the  Lakhya.    llie  soil  here  is  red  clay,  mixed  with 


2nd — On  the  high  b^nks  of  the  Brahmaputra  and  the  Meghna,  Containing  soils 
more  or  less  sandy. 

jrrf— In  Ram  pal,  where  the  soil  is  a  fine  loam.  ^ 

4th — On  the  newly-formed  alluvial  land  which  is  more  or  less  flooded  during  the 
rains. 

Stk — On  the  artificially  raised  alluvial  soil  on  the  banks  of  the  Dulai  creek.  There 
is  not  much  sugar-cane  land  here,  but  what  is  grown  is  perhaps  the  best  sugar-cane 
produced  in  any  part  of  Bengal. 

"  Tillage, — ^The  mode  of  preparing  the  land  is  diffsrent  in  different  parts  of  the  dis* 
trict,  and  the  variation  is  due  to  the  difference  in  the  nature  of  the  soil.  rst—On  the 
red  clay  the  plough  is  very  little  used.  The  market  gfardeners  near  Dacca  prepare 
the  land  with  the  sole  aid  of  the  hoe,  and  sometimes  even  the  use  of  the  hoe  is  as  much 
as  possible  economised.  The  land  here  is  covered  with  jungle,  being  in  fact  the 
southern  extremity  of  the  Madhupur  jungle.  When  a  plot  of  land  is  for  the  first 
time  to  be  broken,  the  thorny  plants  and  other  bushes  and  long  grasses  are  cut  at  the 
beginning  of  winter  and  allowea  to  dry  for  a  month  or  so.  They  are  then  set  fire  to  and 
burnt.  The  whole  ground  is  then  carefully  hoed.  The  unburnt  roots  are  gathered 
together  and  are  either  burnt  again  or  used  as  fuel.  A  second  hoeing  is  given  about 
a  month  after,  and  a  sort  of  rough  tilth  is  obtained  this  time.  The  Umd  is  left  in  this 
condition  till  the  beginning  of  the  rains,  when  holes  are  dug  all  over  the  field  exactly 
36  inches  apart  each  way.  A  few  days  after  these  holes  are  partially  filled  wich 
well-rotten  cow-dung  bought  of  the  goalas  (milkmen)  and  holhus  (oilmen)  of  the 
town.    The  cow-dung  is  the  only  manure  used  here. 

"  While  this  preparation  of  the  land  is  going  on,  the  cuttings  have  to  be  obtained 
and  seedlings  raised  from  them.  The  market  gardeners  here  obtain  their  cuttings 
from  the  entire  plant,  throwing  away  only  about  two  feet  or  so  from^  the  lower  end. 
The  plant  is  cut  into  pieces  about  six  or  seven  inches  long,  each  containing  two  joints. 
These  cuttings  are  then  horizontally  laid  on  a  plot  of  ground  well  prepared  for  the 
purpose,  ana  chosen  near  a  tank  or  well.  The  cuttings  are  only  half  buried^  in  the 
eartn,  and  so  arranged  that  the  buds  may  be  placed  Uterally.  The  ground  is  kept 
wet  by  wartering  from  time  to  time  from  the  tanlc  or  well.  The  shoots  soon  come  out 
and  when  they  are  about  a  f.K>t  high  they  are  fit  for  transplantation.  In  places  in- 
fested with  white-ants  the  cuttings  are  laid  on  a  bamboo  platform  covered  with  about 
two  inches  of  earth.  Near  Dacca  the  plants  that  are  unnpe  and  thrown  down  by  the 
storm  and  are  rather  thin-looking,  are  considered  the  bc^  to  obtain  cuttings  from. 
Advantage  is  now  taken  of  a  heavy  shower  of  rain  to  transplant  the  seedlings.  In  each 
hole  are  placed  two  cuttings  prepared  as  above,  and  the  whole  are  then  partially  filled 
up  by  the  earth  formerly  raised  in  making  them.  When  sugar-cane  is  grown  on  fields 
already  under  cultivation,  the  time  of  transplanting  tl^  seedlings- extend  from 
Kartik  to  Jeith,  but  early  planting  necessitates  the  expenditure  of  much  labour  and 
money  in  watering  the  fields  artificially. 

*' After-treatment,— M\  through  the  rains  the  land  is  kept  clean  by  weeding  it 
with  the  paskuni,  and  it  is  a  noteworthy  fact  that  the  market  gardeners  here  make 
very  little  use  of  the  hoe  after  the  seedlings  have  been  transplanted.  The  old  leaves 
are  regularly  stripped  off,  the  cultivators  here  being  under  the  impression  that  unless 
this  is  done  the  plants  do  not  increase  in  length. 

2nd —Tht  land  on  both  sides  of  the  Dulai  creek  was  artificially  raised,  while  the 
creek  was  excavated.  The  soil  is  a  fine  sandy  loam,  rich  in  organic  matter,  and  very 
retentive  of  moisture.  The  variety  of  cane  grown  here  is  the  white  Bombav,  and  it  is 
sold  entirely  as  sweetmeats  in  almost  all  the  important  b&is  of  the  district  from  Teota 
to  Narsingdee  and  from  Kaoraid  to  Lahajang. 

**  Tillage. — Ploughing  is  commenced  eariy  in  Aswin.  each  ploughing  being  followed 
by  the  rolling  of  the  field  twice  with  the  ladder.  Altogether  about  seven  to  eight 
ploughings  and  twice  as  many  rollings  are  given.  The  ground  is  finely  pulverised 
and  stirred  to  a  great  depth  and  well  cleaned.    The  land  is  this  way  got  ready  by 
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the  middle  of  Kartik,  when  parallel  lines  are  drawn  all  over  the  field,  36  inches  apart, 
and  along  these  lines  holes  are  made  at  an  interval  of  about  20  inches.  The  raising 
of  the  settllings  in  the  nursery  and  their  transplantation  are  done  exactly  in  the  way 
descnbed  above. 

**  Afler-treatment.^yihBn  the  seedlings  have  taken  root  in  the  soil,  the  field  is 
weeded,  and  the  soil  near  the  plants  loosened  with  the  sickle.  This  loosening  and 
aerating  of  the  soil  is  absolutely  needed,  for  otherwise  the  plants  cease  to  grow.  A 
few  da^  after,  the  whole  field  is  hoed,  and  the  holes  are  again  partially  filled.  About 
a  fortnight  after  a  second  hoeing  is  i^iven,  and  this  time  some  weO-rotten  dung  is 
placed  around  each  clump  and  covered  with  earth,  thus  entirely  filling  up  the  holes. 
Another  weeding  and  hoeing  follow,  and  in  the  course  of  this  latter  operatioa  the 
plants  are  earthed  up.  About  the  middle  of  Baisakh  the  canes  begin  to  form  joints, 
when  the  leaves  are  stripped  off  for  the  first  time.  Throughout  tne  rains  the  field  is 
kept  clean  and  the  soil  loose  by  weeding  and  hoeing  at  intervals,  ^  and  the  canes  are 
also  stripped  of  the  old  leaves  regularly.  To  prevent  high  winds  and  storms  from 
throwing  away  the  canes,  all  the  plants  in  the  same  clump  are  tied  together  by  means 
of  old  leaves. 

**The  plants  become  well  ripe  at  the  end  of  the  rains,  but  the  sale  of  the  canes  to 
the  beparis  begins  early  in  Bhadra  After  the  crop  has  been  harvested,  it  is  customary 
here  to  cover  the  fielcs  with  virgin  earth  taken  from  the^  bottom  of  the  creek  bdk>w 
and  the  shoots  allowed  to  grow.  This  earth  is  the  principal  manure  used  here,  and 
sometimes  so  much  as  R 30  in  this  way  spent  per  bfgbd.  A  ratooned  crop  thus  obtained 
is  generally  heavier  than  the  first  crop.  The  operation  is  repeated  at  the  end  of  the 
second  year's  harvest,  and  a  secona  ratooned  crop  is  taken,  which  is  almost  equal  to 
the  first  crop.  After  this  the  field  is  ploughed  and  sown  with  aus  paddy  or  muskalai- 
The  paddy  or  the  kalia  is  followed  by  sugar-cane,  which  is  again  kept  up  for  three 
years. 

**The  profit  derived  from  the  cultivation  of  sugar-cane^  in  this  locality  is  |fenerally 
very  great,  and  sometimes  simply  enormous.  In  one  instance  a  man  having  about 
Amghis*  of  sugar-cane  obtatnea  the  first  year  R350,  the  second  year  R400,  and  the 
third  year  R300,  t.#.,  R  1,050  in  all,  while  his  expenditure  for  the  three  years  did  not 
amount  to  R500. 

"Near  I^icca  cane  seedlings  raised  in  the  way  described  above  are  sometimes  sokl 
by  the  cultivators  and  bought  by  persons  who  are  taking  to  sugar-cane  cultivation  for 
the  first  time.    The  usual  price  is  about  R5  per  thousand. 

**3rd-^Su^ar^ane  cmtivation  on  the  newlv'/ormsd  alluvial  soil  of  ike  district, 
«-»The  two  varieties  generally  cultivated  on  such  soils  are  dhalsundar  and  khagri, 
and  those  are  partly  sold  as  sweetmeats  and  partly  made  into  ^ur, 

**  Tillage,,  ^r.— Fallow  land^is  generally  selected  for  this  crop.  As  soon  as  tYit 
rain-water  has  receded,  the  ground  is  deeply  hoed  by  the  kodali,  and  then  ploughed 
and  harrowed  several  times.  In  general,  five  to  six  ploughing^  and  as  many  harrow- 
tngs  are  given.    Mustard  seed  is  then  sown  at  the  end  of  iCartik  at  the  rate  of  two 
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per  bighi.    As  soon  as  the  mustard  is  off  the  ground  in  Falgoon,  the  field  is 

ploughed  once  or  twice,  and  in  Chait  pond  mud  is  spread  over  it  as  a  manure.    Not 
more  than   R4^  to  R5  b  spent  on  manuring,  lest  if  more  mud  be  applied  the  cane  may 

Sow  too  luxuriantly  and  be  blown  away  by  storms.  Three  or  four  ploughings  and 
irrowings  more  are  then  given,  and  the  land  is  got  ready  early  in  Baisakh,  and  some- 
times even  at  the  end  of  Chait. 

"Seedlinnrs-^Are  raised  in  the  way  described  above,  but  instead  of  using  the  whole 
canes,  the  tops  only  are  used  b]^  the  cultivators  of  these  alluvial  lands.  The  planting 
does  not  commence  till  the  rams  have  set  in  earnest,  which  generally  happens  at  the 
end  of  the  first  week  of  Jeith.  Parallel  furrows  are  now  made  all  over  the  field,  about 
22  inches  apart,  the  plough  being  drawn  either  by  men  or  by  a  pair  of  steady  bullocks. 
Cuttings,  or  rather  the  seedlings,  are  then  planted  in  these  furrows,  about  a  foot 
apart.  The  after-operation  consists  in  the  hoeing  and  weeding  the  ground  as  often 
as  the  weeds  appear,  and  the  soil  gets  hardenedby  the  rain.  ^  At  the  second  hoeing 
the  plants  are  slightly  earthed  up.  The  old  leaves  are  neither  stripped  off.  nor 
wrapped  round  the  plants. 

**  4ih — On  the  hi^h  banks  of  the  Brahmaputra  and  Meghna. — The  varieties^of 
cane  under  cultivation  here  are  the  merkuli^  kali,  and  sharang  of  Dhalbazar. 

••  Tillage, —The  tillage  operation  is  the  same  as  that  described  under  3rd.^ 

'*  Cuttings, — The  tops  only  are  used  here,  and  in  a  year  of  sufficient  rainfall  the 
cuttings  are  planted  without  any^  previous  treatment  whatever,  otherwise  they  are 
prepared  as  follows : —  a)  The  cuttings  of  the  sharang  variety  undergo  the  operation 
locally  known  as  baddu  The  haddi  is  the  same  as  the  putting  m  the  Hanpur  of 
W*st  Bengal.    The  tops  are  stripped  off  the  leaves,  cut  into  pieces,  each  containing  a 
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couple  of  joints,  and  rubbed  with  some  pond  mud.  They  are  then  put  in  a  hole  and 
covered  with  straw  or  leaves,  and  water  is  daily  applied  to  the  cuttii^s  to  keep  them 
slightly  wet.  For  the  tops  of  merkuli  and  kali  a  hole  is  dug  dose  to  a  pond  or  creek, 
and  the  bottom  of  the  hole  is  made  into  mud.  The  cane  tops  are  driven  into  this 
mud  in  a  compact  mass  for  about  2  or  3  inches  and  kept  in  a  standing  position. 
Water  is  applied  from  time  to  time  to  keep  the  tops  cool.  Neither  the  cuttings  nor  the 
tops  are  planted  till  two  or  three  heavy  showers  have  fallen. 

"Planting. — Paralled  trenches  are  made  by  the  kodali,  27  inches  apart,  and  in 
these  trenches  cuttings  are  planted  at  intervals  of  about  18  inches. 

"AfaffMr^.— Cow-dung  and  mustard  cake  are  generally  used.  The  former  is  applied 
while  the  land  is  bein^  prepared,  and  the  Utter  before  the  plants  are  earthed  up. 
These  are  always  used  m  very  small  quantities.  The  after  treatment  is  the  same  as 
that  described  under  3rd. 

"In  some  places  on  the  banks  of  the  Brahmaputra,  when  it  is  intended  to  grow 
sugar-cane  on  land  that  is  too  sandy  for  this  crop,  or  that  has  been  exhausted  by 
repeated  cropping,  the  fertility  of  the  land  b  first  restored  by  laying  it  down  in  a  kind 
of  long  grass  called  ulu.  How  this  is  done  will  be  described  later  on  under  -the  ulu 
crop.  The  ulu  is  harvested  in  Ajg^han,  and  immediately  after  the  field  is  manured 
with  dung  and  ploughed.  The  land  is  got  ready  by  Falgoon,  and  suggar-cane  cuttings 
are  planted  in  Baisakh,  and  sometimes  even  in  Chait  **  (5>/f,  Rept.  on  Dacca  Dis' 
trict,  33-36). 

FaridpuR.— *'  Four  kinds  of  su^-cane  are  cultivated  in  Faridpur,  viM.,  kdjla, 
dhal  sundar,  khaila,  and  chunid.  The  two  first  varieties  are  sown  on  high,  and  the 
two  last  on  low  lying  land ;  but  all  are  planted  and  cut  at  the  same  season,  being 
sown  in  January  or  February,  and  cut  in  February  or  March  of  the  following  year. 
Sugar-cane  is  largely  cultivated  in  Faridpur,  and  its  produce  forms  an  important  arti- 
cle of  district  trade.  No  attempt  seems  to  have  as  yet  been  made  to  introduce  any 
of  the  superior  varieties  of  cane,  and  it  is  doubtful  whether  any  innovation,  either  as 
regards  the  old  plant,  or  the  present  modes  of  culture,  would  prove  acceptable  to  the 
•cultivators.  The  only  manure  used  in  the  cultivation  of  sugar-cane  is  cow^une. 
This  is  spread  over  the  field  during  the  rains  preceding  the  ciUtivation,  after  which 
the  land  is  allowed  to  remain  fallow  till  sowing  time.  Tne  crop  is  never  grown  on  the 
same  field  for  two  successive  years,  and  requires  careful  ploughing  and  'pulverization 
of  the  soil  before  the  young  shoots  are  put  into  the  ground.  During  the  growth  of 
the  plant,  the  only  care  required  is  to  tie  or  roll  up,  from  time  to  time,  the  growing 
stalks  with  their  own  leaves,  and  sometimes  to  pick  out  a  species  of  larvae,  which  drills 
into  the  young  cane,  and  does  great  damage  if  not  timely  euarded  against." 
^  "  The  Date-Palm  or  Khsfur  tree  (PhOBniz  sylvestris)  is  very  largely  cultivated  in 
Faridpu^  and  the  sugar  produced  from  the  juice  of  the  tree  forms  the  most  important 
article  of  export  from  the  district  The  trees  are  generally  planted  along  the  raised 
boundanes  of  fields,  and  throughout  the  village  sites,  about  8  or  9  feet  apart  and 
as  a  rule,  are  allowed  to  grow  on  the  spot  where  they  are  first  sown.  But  if  the 
ground  be  low  and  subject  to  inundation  for  any  length  of  time,  the  seedlings  are  first 
propagated  in  a  nursery.  They  are  transplanted  from  the  nursery  during  the  months 
of  May  and  June,  or  soon  after  the  commencement  of  the  rains,  a  certain  degree  of 
moirture  being  absolutdy  necessary  to  ensure  their  flourishing  in  the  new  site  chosen 
for  them.  The  Natives  generally  prefer  a  deep,  rich  clay  soil  for  date  cultivation,  if 
possible  well  above inun<Uition  limits"  (Statistical  Account  0/ Bengal,  Vol.  V.,  30S). 

An  account  of  the  Fardpur  process  of  extracting  the  juice  from  the  trees 
and  its  manufacture  into  sugar  as  also  that  of  sus^ar-cane  will  be  found 
below  under  the  section  of  the  article  headed  *'  manufactures,**  p.  267. 

HUOLI. — *•  The  cultivation  of  sugar-cane  requires  great  care,  and  its  proiduction 
has  been  brought  to  a  high  state  of  perfection  in  Hu^^i  district.  The  land  at  first 
receives  several  ploughings,  and  is  afterwards  plentifully  manured  with  cow-dung  and 
oil-cake.  Cane  cuttings  are  in  the  meanwhile  nursed  in  a  moist  spot  of  ground  near 
the  homestead  of  the  cultivator.  After  the  cuttings  have  struck,  they  are  transplanted 
in  the  months  of  April  or  May  into  the  field  specially  prepared  for  their  reception, 
which  requires  continual  irrigation.  As  the  plants  grow,  the  leaves  are  folded  round 
the  cane,  for  the  purpose  of  keepings  off  the  attacks  of  insects  The  cane  ripens  and 
is  cut  in  the  months  of  January  or  February,  It  comprises  three  principal  varieties, — i 
Bombay,*  2  sdmsard,  and  3  purd.  After  the  cane  has  been  cut,  the  stumps  lett  in  the 
field  throw  out  new  shoots,  and  no  new  planting   is  required  for  two  more  years. 


Conf.  with  the  remarks  regarding  the  ruin  that  overtook  the  Otaheite  (p.  48),  also  the  Red 
Bo  mbay  (p.  75)>  and  other  canes  in  the  chapter  devoted  to  the  varieties  and  races,  as  also  that  on 
the  Improvement  of  the  CaUivated  Canes  and  the  Diseases  of  the  cane* 
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In  some  fields,  however,  new  cnttHigi  are  obuited  every  year.    Jackals  and  wild  jCOLTlVATION 
pige occasionally  do  considerable  damac^e  to  the  sagar-cane  crop"  {StaHstical  Ac- 
count of  Bongml  I  11.^  33S}, 

LoBARDAQA.^"  Extent  of  cttltf«a/f<m.^The cultivation  of  sugar-cane  is  un- 
known on  the  central  tabe-land  of  Chutii  Nigpnr  Proper,  and  is  confined  to  the  Five 
Pu-gan^  adjoining  the  district  of  Minbhum.  It  is  of  recent  growth,  and  said  to  be 
extending  every  year.  The  quantity  of  sugrar-cane  grown  in  the  Five  Parganis  is  as 
yet  too  small  to  make  the  crop  sufficiently  Hnportant.  It  is  at  present  grown  only 
in  those  villages  in  whkh  exceptional  facihties  for  irrigation  exist/^ 

"  DiMasos.-^The  only  two  pests  to  which  sugar-cane  is  subject  are— (i)  Nalipokd 
(DflBtttnBA  8accfaafmll8J>  a  species  of  caterpillar,  eating  into  the  soft  growing  part 
of  tiie  cane  in  early  life.  It  is  known  as  dholsunrd  in  Burdwan.  (2)  Diyd  or  white- 
ants:  these  cause  considerable  damage  to  the  crop  by  eating,  away  the  cuttings  and 
also  infesting  the  young  stems  and  eating  into  their  pith.  They  are  shaken  off  the 
canes  when  discovered. 

*'  Rotatian^-An  the  Five  Parganis,  sugarcane  is  usually  grown  for  three  succes- 
sive seasons  on  the  same  land.  After  three  years,  some  inferior  crops  like  gord,  sot' 
4ruMd,  etc.,  are  taJcen  for  a  year  with  a  view  to  enable  the  soil  to  recoup  its  lost  ferti- 
lity. Occasionally  sugar-cane  is  grown  every  other  year,  alternating  with  wheat, 
tobacco,  upland  or  k>imnd  paddy,  according  to  the  position  of  the  land,  etc. 

**  Soil, — Sugar-cane  is  grown  on  any  land  which  is  within  easy  access  of  water  for 
IrrigatiDn.  It  is  usually  grown  on  bdrt  lands  provided  with  wells,  and  on  the  banks 
of  Sdnds  and  rivers.  Auuvial  soils  on  river  banks  are  preferred  to  all  the  rest. 
Such  soils  are  usually  loamy  in  character  and  yield  a  heavy  growth  of  canes.  Be- 
sides the  convenience  of  irrigation  is  a  strong  recommendation  for  choosing  these 
soils  for  growing  sugar-cane.  Ndgrd  (chite)  or  heavy  clay  soils  are  also  sought  for 
sugar-cane ;  the  gur  made  from  canes  grown  on  clay  soils  is  said  to  be  whiter  and 
contains  a  larger  proportion  of  crystalhced  sugar  than  that  from  any  other  cane. 
Nigra  soib  are,  however,  rarely  found  on  uplands ;  the  quantity  of  such  toils  avail- 
able for  sugar-cane  is  therefore  very  limited. 

"  i/anMriW.— Cow-dung,  ashes,  and  mud  from  old  tanks  are  the  manures  used  for 
sugar-cane  land.  Raw  cow-dung  is  avoided,  as  it  encourages  the  attacks  of  whiteants. 
which  occasionally  do  considerable  damage  to  young  shoots.  Alluvial  or  pdnkud 
soil  is  seldom  manured,  being  too  rich  to  require  artificial  help. 

'*  Rent  of  su^ar-cane  land. — As  a  rule.sugar^ane  land,  although  forming  part  of 
the  riyat's  holding,  is  separately  paid  for  at  a  much  higher  rate  than  is  paid  n>r  up- 
land. The  rate  ol  rent  varies  from  4  annas  to  Ri  ^cc  kdhan  ot  cuttings  planted. 
One  kdhan  of  cuttings  is  calculated  to  occupy  about  one-third  of  a  kdt,  that  is,  about 
two-thirds  of  a  bigha. 

"  Cultivation, — ^The  land  is  first  ploughed  up  in  Migh.  If  there  has  been  no  rain, 
it  is  irrigated  before  bdnj;  broken  up.  Before  the  time  of  planting  the  cuttings,  the 
land  b  ploughed  five  or  six  6mes  in  all,  the  larger  clods  broken  by  tne  dholphurd  and 
the  soil  harrowed  and  levelled  by  the  mher  or  harrow.  Before  the  last  ploughing, 
cow-dung  and  ashes  are  applied  to  the  field ;  these  get  mixed  up  with  the  soil  By  the 
ploughing  which  follows.  Pond-mud,  if  used,  is  spread  over  the  land  before  it  is 
broken  up  in  Migh.  When  the  ground  is  levelled  and  reduced  to  dust,  it  is  dressed 
into  ridges  and  furrows  about  10  inches  apart  from  one  another.  The  cuttings  are 
then  laid  down  lengthwise  along  the  holk>ws  at  intervals  of  about  nine  inches  from 
end  to  end,  and  then  lightly  covered  over  with  loose  soil.  A  watering  is  given  after 
the  planting  has  been  completed  on  the  same  day.  The  planting  season  extends  all 
through  the  inonths  of  Filgun  and  Cheyt ;  the  earlier  it  is  done,  the  better  (or  the 
crop.  Irrigation  is  repeated  every  three  or  four  days  in  the  beginning;  the  interval 
gradually  increases  up  to  seven  to  ten  days  according  to  the  dryness  of  the  weather. 

"  When  the  plants  have  become  about  a  foot  hig^,  the  ridges  are  hoed  up  with  the 
khrufU  and  the  furrows  slightly  filled  in.  In  A^r,  after  the  rains  have  set  in  the 
land  IS  levelled  np  with  a  view  to  facilitate  the  drainage.  In  this  respect  the  practice 
is  just  the  opposite  of  what  is  followed  in  the  Bengal  districts,  where  the  land  is  drawn 
up  into  ridges  and  furrows  at  the  approach  of  the  rains,  in  order  to  prevent  the  stag- 
nation of  water  in  any  part  of  the  field.  This  difference  of  practice  arises  from  the 
fact  that  Chutii  Nigpur  Proper  being  an  undulating  country,  the  drainage  is  perfect 
at  all  times :  in  fact  ndges,  n  allowed  to  remain,  may  stand  in  the  way  of  free  egress 
of  water  from  the  fields ;  while  in  the  perfectly  flat  country  of  Bengal  the  only  means 
of  letting  the  surface  water  escape  from  a  field  lies  in  the  running  up  of  parallel  water 
furrows  across  its  face.  During  Srdvan  and  Bhddra,  one  or  two  more  hoeings  are 
given  to  the  field.  About  the  end  of  Bhddra,  when  the  plants  have  become  six  to 
eight  feet  high,  short  bamboo  posts  are  stuck  up  at  suitable  intervals  in  the  field. 
To  these,  foor  or  more  canes  are  tied  up  with  the  leaves  with  a  view  to  prevent  their 
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beinsr  blown  down  by  biffh  winds.  Before  so  tyingf  up  the  canes,  they  are  wrapped 
up  with  their  own  leaves— 4  practice  which  is  not  so  much  insisted  upon  in  the  Five 
Parptnis  as  is  done  in  Burdwan,  Hooghly,  and  many  other  districts  ot  Bengal. 

'  HarvesHftg, — ^The  sugar-cane  harvest  begins  as  early  as  the  last  half  of  Pous,  aod 
lasts  up  to  the  beginning  0!  Cheyt,  The  canes,  when  ripe  are  sinf(ily  cut  at  the  base 
with  the  spade ;  the  leaves  stripped  of  and  taken  to  the  furnace  for  use  as  fuel.  The 
tops  of  t>*e  canes  are  cut  oEf  and  kept  appart  to  supply  the  cuttings  wanted  for  the 
next  year's  crop"  {Basu,  Repi,  on  Lohardaga  DisL,  79,  So), 

Palam AV. ^"  BxUm  0/ cultivaiioH.-^ugar'CaLnt  is  cultivated  to  a  small  extent 

>n  the  alluvia]  plains  which  intervene  among  the  hills  in  the  north  and  centre  of  the 

f  K?^**  sub-division.    The  southern  limit  of  its  cultivation  lies  about  12  miles  south 

of  Daltonganj  in  tuppeh  Biri.    In  the  ;countr]^  about  Harihargaoj,  in  the  extreme 

north-east  comer  of  the  sub-division,  it  is  grown  in  most  villages.^ 

'•  JiotaHon,'— The  usual  rotation  of  sugar-cane  lands  is  the  following  :^ 
istjrear        •        •        .    Sug^r-cane. 

and  „  ...    A  ohndoi  crop  only  and  cold  weather  fallow. 

3rd  „  ...    Fallow. 


**  The  rotation  is  one  of  three  years,  the  third  year's  fallow  beings  again  foHowed 
by  sugar-cane  in  the  fourth  year.  The  bhadoi  crops  taken  in  the  second  year  may^ 
be  sdwdn^  mdrnd,  kodo  or  gondii  ;  if  the  (and  is  sufficiently  low  and  moist,  the  siti 
variety  of  early  paddy  may  be  taken  in  place  of  the  millets.  Commonly  sd'mdn  and 
raharsLxe  made  to  follow  sugar-cane,  as  the  stubble  of  the  former  (sdwdn)  is  believed 
to  rarich  the  soil  for  the  benefit  of  the  succeeding  crop.  ^    • 

**  Sail, — In  PalAmau,  sugar'Cane  is  preferably  grown  oapd-ur,  t.^.,  light  loamy 
soils.  It  win  do  just  as  well,  and  even  better,  on  clay  soib ;  but  the  produce  is  said 
to  be  of  inferior  quality.  In  the  Five  ParganAs,  on  the  other  hand,  clay  soils  are  held 
best  for  sugar-cane,  both  in  respect  of  the  yield  and  colour  of  the  gur.  Among  the 
five  varieties  of  cane  noticed  above,  the  newdr  thrives  best  on  clay  soils. 

"Manuring, — Ashes  produced  by  burning  cakes  of  cow-dung,  and  every  other 
description  of  wood  ashes,  are  used  for  manunng^  sugar-cane.  Sheep-dung  obtained 
by  folding  a  flock  in  the  field  for  a  night  or  two  is  also  frequently  used.  Unburnt 
cow-dung  is  never  used,  as  it  is  believ^  to  stimulate  the  growth  of  the  canes,  which 
thus  become  liable  to  fall  down  ;  cow-dun|^  also  produces  a  larger  quantity  of  cane- 
juice,  which  is,  however,  much  less  sweet  in  consequence.  The  objection  to  the  use 
of  raw  cow-dunpf  on  the  score  of  its  encouraging  the  attacks  of  white-ants  is  not  raised- 
in  PalAmau.  The  manures  are  applied  to  the  field  some  time  before  the  planting 
takes  place,  and  get  mixed  up  with  the  soil  by  the  ploughings  which  follow. 

"  Cultivation, — ^The  ploughings  commence  in  Asir,  and  are  continued  at  intervals 
till  Kirtic.  The  frequency  of  ploughings  during  the  rainy  season  depends  a  great 
deal  on  the  leisure  of  the  cultivator,  whose  hands  remain  more  or  less  full  of  various 
other  work  during  this  time.  During^  the  three  following  months  oiAughrdn,  Pous, 
and  M&gh,  the  field  is  repeatedly  ploughed  and  cro8s-pk>ugbed,  as  many  as  15 
ploughings  bdng  often  given  dunng  this  period.  Towards  the  end,  frequent  har- 
rowings  are  also  given  in  order  to  pulverize  the  soil  and  produce  a  fine  tilth  on  the 
surface.  If  the  weather  before  the  planting  takes  place  has  been  particularly  dry, 
and  in  consequence  large  clods  have  been  formed  in  the  field,  the  latter  is  irrigated, 
harrowed,  levelled,  and  pressed  by  the  hengd, 

"  When  the  field  has  been  thus  prepared  and  leveUed,  the  planting  is  done  in  the 
following  manner.  One  plough  goes  in  front  of  a  second  in  tne  same  furrow,  which 
is  thus  made  deeper.  A  man  follows  the  ploughs  «ith  cane  cuttings  which  he  \B.ys 
flat  over  the  bed  of  the  furrows,  allowing  a  span  breadth  of  ground  between  every 
two  cuttings.  He  is  immediately  folio w<3  by  a  third  plough,^  which  makes  a  furrow 
a  little  on  one  side,  and  covers  up  the  cuttings  in  the  preceding  furrow  with  a  layer 
of  soil  about  six  inches  deep.  For  the  convenience  of  plantinjg,  the  fidd  is  divided 
into  several  parcels,  which  are  planted  one  after  another.  The  three  ploughs  go 
round  and  round  the  parcel  of  land,  the  space  allowed  between  two  contiguous  lines  of 
cuttings  being  about  9  inches.  After  tne  entire  field  or  a  defined  portion  of  it  has 
been  planted  out  it  is  smoothed  and  pressed  by  the  hengd  or  chowk  passiiM^  over  it. 

**  Twelve  thousand  cuttings  {ponhrds)  are  estimated  to  be  required  for  planting 
one  local  bigha  (roughly  ]ths  of  an  acre)  of  land.  The  tops  of  the  canes  of  the  pre- 
ceding crop  are  cut  into  convenient  lengths,  each  piece  retaining  a  or  3,  joints.  For 
seed-cuttings  of  the  shorter  varieties  of  cane  like  the  manigo,  the  entire  canes  are  cut 
into  pieces  for  the  purpose,  and  the  tops  left  ofiF. 

•^On  the  fourth  day  after  the  cuttings  have  been  planted,  the  upper  two  inches  of 
soil  are  loosened  by  the  phdurd  ac  spade,  and  the  loosened  soil  levelled  and  pressed 
by  the  chowk.    Both  these  operations  are  repeated  a  second  time  on  the  12th  day. 
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*'  In  three  weeks  time  the  sbcots  appear  above  the  ground.  The  first  waterin|r  is 
given  about  a  week  later  on.  Seven  men  working  for  12  hours  are  reouired  to  uri- 
gate  I  bU^ha  of  sugar-cane  in  a  day.  Four  of  these  men  work  at  4  Utkds,  and  are 
relieved  by  turns  by  two  others;  the  seventh  man  guides  the  course  of  the  water  in  the 
6eld.  For  the  purpose  of  irrigation,  the  field  is  mapped  out  into  small  squares  which 
are  enclosed  by  low  ridges :  these  squares  are  called  gdnreris.  After  one  square  has 
been  flooded,  the  water  is  led  into  another,  and  so  on,  till  the  entire  field  is  irrigated. 
Three  or  four  days  after  the  irrigation,  when  the  surface  soil  has  become  sufficiently 
dry,  it  is  loosened  by  a  small  spade  or  hoe  called  ihephduri,  and  then  levelled  by  the 
feet.  The  watering  followed  duly  by  the  hoeing  and  levelling  is  repeated  once  and 
sometimes  twice  at  intervals  of  a  month.  Three  waterings  are  usually  required— the 
first  in  Cheyi,  the  second  in  Bysdi,  and  the  third  in  yeyt,— hut  the  number  of 
watering  may  be  diminished  by  a  seasonable  fall  of  rain  during  these  months.  At  the 
time  of  hoeing  the  crop  in  Bysak  and  3^eyt,  the  roots  of  the  canes  are  earthed  up  and 
thus  encouraged  to  tiller. 

"  During  the  rainy  season,  the  intervals  between  the  plants  have  to  be  dug  over 
twice — once  in  Asdr  and  a  second  time  in  Srdvan — in  order  to  loosen  the  soii  and  to 
remove  all  grasses  and  weeds  that  may  have  sprung  up  with  the  advent  of  the  rains. 

''Previous  to  planting,  the  sugarcane  fida  is  enclosed  on  all  sides  by  trenches;  and 
these  latter  are  planted  over  with  the  thornv  branches  of  baer,  which  serve  as  a  rough 
sort  of  fence  against  pigs  bears,  and  jackals. 

"  Harvest, — ^The  harvest  of  sugar-cane  commences  in  the  last  week  of  Pous,  and  is 
continued  to  the  second  week  of  Cheyt,  The  canes  are  cut  down  by  the  spade,  and 
are  then  stripped  of  their  leaves.  The  tops  are  also  cut  off  to  furnish  cuttings  for  the 
next  crop  of  suga*-cane. 

"The  cultivation  of  sugar-cane  by  hired  labour  does  not  pay  in  Paldmau,  as  indeed 
it  would  hardly  do  in  other  parts  of  Bengal.  It  involves  a  neavy  strain  upon  the  cul- 
tivator, and  unless  he  has  a  sufficient  number  of  hands  in  his  own  family,  he  never 
thinks  of  undertaking  its  cultivation.  The  usual  plan  is  for  several  rAyats  to  combine 
and  help  each  other  by  turns  in  cultivating  parcels  of  land  all  lying  close  to  each  other. 
In  this  way  hired  labour  can  be  mostly,  if  not  entirelvj  dispensed  with. 

**  The  following  is  the  cost  of  cultivating  one  local  bigha  of  sugar-cane.  The  manures 
and  the  cane  cuttings  have  not  been  diarged  for,  as  these  are  seldom  bought.  The 
wages  of  labour  and  hire  of  plough  have  been  taken  at  higher  figures  than  the  aver- 
age, first,  because  the  rates  of  wages  in  the  north  of  the  suMivision  where  sugar^ne 
is  groMm  are  higher  than  the  average  for  the  sub-division,  and  secondly,  because  higher 
wages  are  always  paid  for  all  laborious  work  like  irrigation. 


Cost  of  cultivation. 


Jt    a,  p. 


Twenty-fhre  ploughings  with  harrowings  at  !Ro-5  per 

ploughing. 7    13    o 

Planting  ^three  ploughs  at  R0-5  per  diem  and   6  men, 

TO.,  3  to  lay  cutbngs,  4  to  supply,  at  Ro-i-9  each) .      1      9    6 

Four  waterings  (one  watering  takes  seven  men  four 

days  V  7X4)<4=ii3  menat  Ro-i-9)    .        .         .     13      4    o 

Three  hodngs  fdlowing  irrigation  (one  hoeing  takes 
three  men  seven  days  /.  3X7X3B63  men  at 
Ro-1-9)       .        •        .        •        «        •        .        .      6    14    3 

Two  hoeings  in  the  rainy  season  (three  men  for   two 

da^  at  Ro-i-9)  for  each  hoeing    .        •        •         .150 

Trenching  (six  men  at  Ro-1-9)  •        •        •        •        .0106 

Thorns  (30  loads  at  2  annas)       .        •        •        •         .380 

Rent  of  one  local  bigha      • 600 


Total  cost  c^  cultivation 


39      o    3 


'*  Remta^ks. — ^The  cultivation  of  sugar-cane,  as  it  b  now  carried  on  in  Palimau,  is 
very  negligent.  The  cuttings  are  planted,  or  rather  sown  at  random  and  are  covered 
with  a  very  light  covering  of  soiL  During  the  rainy  season  it  is  found  very  difficult 
to  hoe  the  field :  the  growth  of  leaves  becomes  so  thkk  and  close  that  the  interior  of 
the  field  may  be  said  to  become  proof  against  air  and  light.  Cane-fields  aie  much 
better  managed  in  the  central  districts  of  Bengal,  where  samsera  and  other  larger 
kinds  of  cane  are  grown.  In  these  districts  the  cane-fields  are  beautifully  laid  out  in 
lines  and  furrows,  and  the  canes  are  carefully  wrapped  up  in  leaves  during  the  rainy 
thus  admitting  of  plentiful  air  andTlight.    The  canes  are,  beside^  plentifully 


manured  with  oil-cakes  and  hoed  and  earthed  up  at  frequent  intervals  during  the  rainy 
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season.  It  is  no  wonder  therefore  that,  while  the  PalAman  rdyat  considers  himsdf 
happy  to  eet  25  maunds  of  gUr  per  acre,  the  riyats  of  Hooghly  and  Burdwan  would 
not  consider  the  cultivationpaying  under  60  maunds  from  the  same  area"  {BasUf 
R*pt,  on  Lohardtiga  Dist,,  rialdmau  SuthDivision,  37*39) » 

Rang  PUR.— "  Sugar-cane  requires  a  light  dry  soil.  The  crop  is  cultivated  through- 
out Rangpur  district,  except  in  the  eastern  tracts.  It  is  planted  in  February  and 
March,  and  cut  in  the  following  January  and  February,  being  in  the  ground  a  period 
of  about  eleven  months.  The  land  requires  eight  or  ten  ploughings  and  as  manv 
harrowings  and  drillins^s.  The  seed-plants  are  sown  on  ridges  or  mounds  of  earth 
raised  alH>ut  a  foot  above  the  level  of  the  field.  Owing  to  the  natural  moisture,  the 
crop  does  not  require  irrigation  in  Rangpur,  as  it  does  in  other  parts.  When 
the  young  canes  are  three  or  four  feet  high,  they  are  tied  toeether  in  bunches  of  eight 
or  ten  to  make  them  stand  erect.  The  field  requires  careful  weeding  and  manuring  ; 
and  more  care  is  taken  of  this  crop  than  of  any  other.    Four  vaneties  of  cane  are 

grown,  namely,  saridn^  angd,  handd,  mukhi,  and  khdri.  When  the  canes  ripen 
ley  are  cut  into  small  pieces  about  six  inches  in  length,  and  ground  in  a  mill  to 
express  the  juice.  This  is  afterwards  boiled  into  Ftir  or  mola^es,  which  is  sold  and 
exported  in  its  raw  state  without  any  attempt  at  refining.  The  outturn  is  estimated 
at  from  9  to  10  maunds  of  gur  per  bmhd  or  from  igf  to  23  cwt.  per  acre.  The 
quantity  of  land  under  sugar-cane  in  Rangpur  is  estimated  at  20,466  acres  and  the 
total  net  produce  at  293,136  maunds,  or  213^885  cwt.  of  gur  (StaHsiical  Account  of 
Bengal  VIL,  24?)- 

Santal  PaROANAS  — *'  Akh  or  ikshu  sugar-cane,  is  planted  from  cuttings  in 
July  and  cut  in  February;  three  varieties  are  grown  in  thedutrict,  known  as  bdsid, 
kunri  and  kdj'ali.  There  b  a  fourth  variety  of  sugar-cane,  called  ndrgari,  planted  in 
September  and  cut  in  November  and  December  oT  the  following  year,  {otatistical 
Account  o/Bens^al,  XIV,,  337-338). 

.  Saran.—"  This  crop  is  grown  on  rich  and  high  land,  from  cuttings  which  are 
planted  about  the  month  of  March.  The  ground  is  thoroughly  manured ;  and  the 
cuttings  are  then  inserted  about  eighteen  inches  apart.  When  they  have  struck,  the  field 
is  irrigated  about  seven  or  eight  times;  the  number  of  irrigations  depending  principally 
on  the  season,  but  also  on  the  soil.    In  some  places  the  cultivators  tie  the  canes  to- 

¥  ether  at  the  top,  to  prevent  them  betncf  blown  down  ;  but  thb  is  not  generally  the  case, 
he  plants  are  ready  for  cutting  in  thefoltowing  Februaiy.  Sugar-cane  is  considered  to 
be  a  nighly  remunerative  crop.  The  produce  of  a  bfgha  of  sufipu--cane  land  is  seldom 
worth  less  than  R30  or  more  than  R80''  {Statistical  Account  cf  Bengal,  XI,,  2S2), 

TiRHOOT. — **  Sug^-cane  (akh)  is  grown  on  first  class  high  land.  The  soil  is 
repeatedly  plou^^hed  and  dug,  until  it  is  thoroughly  pulverized.  Cuttings  are  planted 
in  the  ground,  eighteen  inches  apart,  in  the  month  of  Februarv.  Irrigation  is  some- 
times, but  not  often,  adopted,  and  as  the  land  is  always  of  the  best  quality,  no  manure 
is  required.  The  canes  are  cut  in  December  or  January ;  but  sometimes  the  roots  are 
not  pulled  up,  when  a  crop  is  taken  from  them  in  the  following  year.  The  cultivators 
do  not  tie  the  cane  into  bundles  as  in  Bengal  and  the  North-western  Provinces ;  in 
fact,  they  take  as  littie  trouble  as  they  can,  and  though  the  cane  is  of  an  inferior 
qualitjr,  the  crop  pays  well  in  a  good  season.  The  juice  is  extracted  by  a  mill,*' 
which  is  identical  in  its  construction  to  that  which  will  be  found  below  in  the  account  of 
the  24-Pargajiahs.  **  The  juice  is  collected  in  earthenpots,  and  boiled  down  into  gdr; 
for,  without  it,  it  would  ferment  and  turn  bad.  The  gur  is  largely  used  for  sweetmeats 
and  mixed  with  tobacco  which  is  intended  for  smoking. 

"  Sometimes  the  gur  is  refined  into  sugar,  but  this  is  not  often  the  case  in  Tirhoot 
where  most  of  the  load  produce  is  exported  to  Barh,  Patna,  and  other  centres  of  trade, 
where  there  are  sugar  manufactories.  According  to  the  Collector's  figures  for  1871 
there  are  nearly  20,000  acres  under  sugar-cane  m  Tirhoot  district,  the  principal  place 
of  cultivation  being  the  Darbangah  sub-division  "  (Statistical  Account  of  Bengal, 
Vol,  XIII.,  86^7h 

a4.-PAROANA8.— The  following  account  is  quoted  from  Major  Smyth's 
Revenue  Survey  Report  :— 

*'  A  rich  soil  is  selected  high  enough  to  be  above  the  usual  water-mark  of  the  rainy 
season,  llie  field  b  ploughed  ten  or  twelve  times,  and  manured.  Cuttings  of  the 
cane  are  planted  horizontally  in  the  tpround  in  March,  about  eighteen  inches  apart^ 
which  sprout  up  in  about  a  month.  In  July  or  August,  when  the  plants  are  about 
three  feet  high,  they  are  tied  up  by  three  or  four  together  with  their  own  leaves,  to 
prevent  their  being  blown  over.  If  there  is  no  rain  in  September  or  October,  it  is  ne- 
cessary to  water  them.  The  canes  are  cut  in  January  and  February,  and  the  juice  is 
extracted  by  a  mill,  then  boiled  and  made  into  «wr  or  molasses.  1  he  mill  acts  on  the 
principle  ot  a  pestle  and  mortar,  the  pestle  rubbing  the  canes  against  the  edge  of  the 
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mortar.  To  the  end  or  the  pestle  is  attached  a  beam  from  fifteen  to  eighteen  feet  long, 
which  acts  as  a  lever,  and  to  this  is  attached  another  horizontal  beam  to  which  the 
bullocks  are  voked.  These  walk  round  and  so  crush  the  cane  between  the  pestle  and 
the  sides  of  the  mortar.  Thb  last  generally  consists  of  the  trunk  of  a  tamarind  tree, 
hollowed  out,  at  the  bottom  of  which  b  a  small  hole  communicating  with  the  outside, 
through  which  the  juice  escai>es,  and  is  received  into  an  ear^enware  pot.  The  boiling 
b  the  next  process;  and  this  is  done  in  a  very  similar  method  to  that  of  the  date  juice 
before  explained.  The  Revenue  Surveyor  estim^es  the  yield  of  sugar-cane  at  ^f  13  or 
upwards  per  acre;  and  the  costs  of  cultivation  Q%  8s.  o^.  Mr.  West  land  calcu- 
lates the  yield  in  the  adjoining  distrkt  of  Jessore  ^!i£^  los.  od  an  acre,  which  is 
stated  to  me  to  be  too  low.  Another  and  more  primitive  method  is  to  crush  the  canes 
between  two  revolving  iron  rollers,  which  are  worked  by  hand  "  (SUUisHcal  Account 
of  Bengali  Vol.  /.,  14s). 

n.«-ASSAM  AND  CACHAR. 

References.— 5>#««/  Report  \by  the  late  Dr,  Stack,  Director  of  Land  Re- 
cords and  Agriculture  :  Agricultural  Department  Reports  ;  Agri.-Hort. 
Soc.  Ind.  :—  Trans,,  II,.  164*167;  III,,  57,  61,  99 ;  V,,  22;  VI,,  Proc, 
60;  VIII,,  28;  Joum,  IX.,  247-248. 

Area»  Ontturn,  and  Consumption. 

The  table  given  at  pas^e  116  for  the  normal  area  of  Assam,  devoted 
to  sugar-cane  cultivation,  shows  25»ooo  acres,  yielding  4,50,000  maunds  of 
**  coarse  sugar.**  This  is  accepted  as  exhibiting  an  outturn  of  180  maunds 
an  acre,  and  the  consumption  was  estimated  to  come  to  570  seers  (ii*4olb) 
per  head  of  population.  It  is  perhaps  unnecessary  to  go  into  these  points 
very  fully,  since  Assam  (though  it  possesses  some  very  fifood  qualities  of 
cane)  cannot  be  ranked  among  the  provinces  of  India  largely  interested 
in  sugar  production.  Indeed,  it  imports  very  extensively  from  Bengal, 
so  that  its  local  production  is  by  no  means  able  to  meet  the  consump- 
tion. It  may,  however,  be  said  that  during  the  past  three  years  the  area 
shown  in  the  annual  volumes  of  Agricultural  Statistics  of  British  India 
has  been  under  the  estimated  normal  area,  thus : — Area  in  1887*88,  17,756 
acres ;  in  1888-89, 19,293  acres,  and  in  1889-90,  19,309  acres.  The  distribu- 
tion of  the  acreage  in  the  last-mentioned  year  was  as  follows :— Sibsagar 
7,383  acres,  Kamrup  5,109,  Nowgong  2,406,  Darrang  2,263,  Lakhimpur 
2,210,  and  Goalpara  38  acres.  It  will  thus  be  obser>^  that  the  areas  in 
Cachar,  Sylhet,  the  Naga  Hills,  Khasia,  and  Jaintia  Hills,  and  in  the  Garo 
Hills  have  not  been  provided  for,  so  that  it  is  likely  the  normal  area  is  not 
a  high  average. 

The  following  account  of  the  cultivation  of  cane  and  expression  of  the 
juice  was  written  by  the  late  Dr.  E.  Stack,  while  Director  of  Agriculture 
m  Assam.  It  is,  perhaps,  as  well  to  explain,  however,  that  one  or  two  para- 
graphs of  Dr.  Stack's  article  have  been  slightly  altered  to  suit  the  arrange- 
ment followed  in  this  paper.  His  remarks,  for  example,  on  the  varieties  of 
cane  grown  in  Assam  and  Cachar  have  been  carried  to  the  chapter  devoted 
to  that  purpose  {pp.  62^64)  •"" 

A. — Brahmaputra  Valley. 

"Soil  and  Manuring.— a  light  loamy  soil,  with  a  light  admixture  of  sand, 
is  the  most  suitable  for  sugar-cane.  The  Assamese  name  for  this  land  of  soil,  mobulia^ 
denotes  at  once  the  waxy  consistence  of  the  loam  {mo  meaning  wax)  and  the  addition 
of  sATuAUMi).  The  land  must  be  high  lying  {bdm)  and  beyond  the  reach  of  inunda- 
tions. Favourite  spots  are  the  edges  of  a  n^rsh,  or  the  banks  of  rivers,  which  in  an 
alluvial  country  tend  to  raise  themselves  above  the  level  of  the  plain.  In  Nowgong 
and  Kamrup  the  sloping  plain  at  the  foot  of  the  southern  hills  furnishes  good  sites  for 
cane,  especially  in  the  neighbourhood  of  sti  earns,  and  it  is  in  such  places  that  the 
Bengal  cane  of  Kamrup  is  chiefly  grown.  Gravelly  or  sandy  soib  will  not  produce 
sugar-cane,  while  rich  alluvial  lana  gives  a  luxuriant  crop,  but  with  watery  juice.  The 
degree  of  mantuing  depends  entirdy  upon  the  ryot's  means  and  inclination.  Lands 
in  the  vicinity  of  stations  are  freely  manured  with  cow-dung  and  crushed  mustard  seed, 

S.  230 


CULTIVATION 

in 

Bengal. 

Zi-Papganas. 


ASSAM. 


Area  ft  Out- 
turn. 

229 

Conf,  with 
p,  211. 


Brahmaputra 

Valley. 

Soil  ft 

Manuring. 

230 


Conf.  with 
pp.  136,  128, 
140,  142,  144, 

'#5»  '4^»  »'6» 
22s. 


Digitized  by 


Google 


«5o 


Dictionary  of  the  Economic 


SACCHARUM : 
Sugar. 


Methods  Of  Caltivation 


CULTIVATION 

In 

Assam. 

Brahm&patra 
Vall«y. 

Rotation. 

Con/,  with 

fp.  129, 145, 

170,  1S7, 

2jr 


Tliiaffe. 
232 


Planting. 

233 


both  before  and  after  planting;  on  the  other  hand,  a  field  in  the  iunsfle  often  recdves 
no  manure  except  the  ashes  of  the  grass  and  weeds  raked  out  of  the  soil  and  burnt. 
On  the  whole,  cane  lands  are  not  nearly  so  well  manured  in  Assam  as  in  Upper  India. 
In  Goalpara  it  is  said  that  the  spot  usually  selected  b  the  site  of  an  old  cattle  shed, 
but  this  can  be  true  only  of  su^^ar-cane  cultivation  on  basii  or  homestead  land,  which 
forms  but  a  small  portion  of  the  whole. 

**  Rotation.— The  best  cane  is  grown  either  on  vir^n  soil  or  on  old  fallow ;  but 
land  from  which  a  crop  of  mustard,  pulse^  or  summer  rice  (dhu)  has  been  taken  is 
often  preferred  as  bdngf  of  less  laborious  tilla^fe.  The  exhausting  nature  of  the  crop 
b  expressed  by  the  proverbial  saying  that  dthta  (a  kind  of  plantain),  kaihia  (rice  seeo- 
Jings),  and  gdtkia  (the  knotty  crop,  u  e,,  cane)  destroy  the  productive  powers  of  the 
soil.  A  second  crop  of  cane,  unless  ratooned,  is  never  ^own  in  the  year  next  follow- 
ing the  first,  and  though  two  or  three  years'  fallowing  is  considered  sufficient  in  the 
vicinity  of  stations  or  large  villagos,  where  manure  is  abundant  and  cultivation  more 
than  ordinarily  careful,  lands  in  outlying  parts  are  not  considered  to  have  regained 
their  vigour  till  they  have  lain  six  or  seven  years  under  a  wild  growth  of  '|^ass.  Hence . 
such  lands  are  not,  as  a  rule,  retained  by  the  cultivator,  but  are  relinauished  and  re- 
taken at  pleasure,  whereas  the  patches  near  his  homestead  are  usually  kept  in  his  own 
hands,  to  prevent  their  usurpation  by  others. 

"  TiLLAOB. — Waste  or  fallow  land  is  broken  up  in  October.  A  good  dee^  hodng 
is  the  best  treatment,  and  if  the  field  be  kdthani  (timber  land)  or  murhdni  (stump 
land),  that  is  to  say,  a  forest  clearing  now  for  the  firet  time  brought  under  cultivation, 
this  method  is  the  only  one  possible ;  but  it  is  not  absolutely  necessary  in  the  case  of 
a  field  reclaimed  from  reed  junG^le,  while  fallow  land  (kiwdri)  can  usually  be  broucfht 
under  the  plough  at  once.  Having  thus  been  turned  up,  more  or  less  thoroughly 
with  the  hoe  or  the  plousrh,  the  land  is  then  left  till  lanuary  or  Fdmiary,  when  the 
rvot,  having  grathered  his  crop  of  winter  rice,  is  at  liberty  to  recommence  operations  ; 
at  tiiis  time  also  previously  cropped  land  {jahUi)  is  taken  in  hand,  and  ploughing, 
varied  by  harrowing,  goes  on  with  more  or  less  diligence  and  frequency  until  the 
middle  of  April.  The  soil  has  now  been  thoroughly  worked  up,  the  weeds  and  grass 
raked  out  and  burnt,  and  the  clods  which  have  escaped  the  harrow  (moy^)  are  broken 
with  the  mallet  (dalimdrt).  The  duration  and  number  of  these  operations  vary 
greatly  according  to  the  ryot's  inducement  or  inclination  towards  careful  tilllage. 
The  popular  estimate  of  twenty  ploughings  at  least  is  rather  kleal  than  actual ;  but 
the  ryot  understands  perfectly  well  that  the  value  of  his  crop  depends  in  a  great 
measure  upon  the  depth  and  thoroughness  of  tillage  preparatory  to  planting.  Then 
follows  the  partitioning  of  the  field  (khandod)  into  strips  of  eirht  to  twelve  feet  in 
width  (khand),  separatc^i  by  drains  communicating  with  the  <fitch  (khdwai)  which 
surrounds  the  field  on  the  outside,  and  whkh  is  dug  almost  waist-deep.  The  field  is 
now  ready  for  planting  as  soon  as  the  first  showers  ful. 

'*  Planting. — The  layers  from  which  sugar-cane  is  propagated  in  the  Assam 
Valley  consist  invariably  of  the  topmost  ioints,  and  are  hence  cauled  dg  (tops);  they 
are  sliced  off  pretty  much  at  random,  but  are  supposed  to  measure  the  length  of  the 
forearm  with  the  fist  closed,  and  usually  comprise  three  or  four  joints.  During  the 
interval  of  two  or  three  months,  between  cane-harvest  and  planting,  the  layers  are 
kept  in  a  cool  and  moist  spot  in  the  ryof  s  homestead,  placed  in  a  half-ui>rigbt  por- 
tion in  ground  which  has  been  turned  up  by  the  ho^  covered  with  rice-straw  or 
plantain  leaves  to  protect  them  from  the  sun,  and  watered  occasionally  if  the  weather 
be  dry.  When  thus  treated,  they  have  already  begun  to  throw  out  shoots  (^amdlt) 
before  transplanting,  but  when  cane-harvest  has  been  prolonged  till  late  in  the  vear, 
the  interval  between  the  cutting  and  the  planting  of  the  layers  is  very  much  abrid|-ed, 
and  a  res^lar  nursery  is  dispensed  with,  the  bundles  of  layers  beine'  simply  kept  m  a 
heap  under  damp  straw  until  they  are  wanted;  this  is  called  dkuliya  or 'dusty' 
planting.  The  day  chosen  for  planting  must  be  preceded  by  sufficient  rain,  and  if 
drizzling  rain  lasts  throughout  the  day,  so  nroch  the  better.  It  is  seldom  that  the  date 
fixed  upon  is  later  than  the  middle  of  May,  though  exceptional  circumstances  may 
cause  it  to  be  postponed  till  the  end  of  that  month,  or  even  the  be^nnmg  of  June. 
The  layers  are  plaoed  at  distances  of  about  two  feet  from  each  other,  in  trenches  three 
feet  apart,  which  run  at  right  angles  to  the  drains  (khand)  dividing  the  fidd,  and  are 
thus  cut  up  into  lengths  of  eight  to  twelve  feet.  Thus  calculated,  the  number  of 
layers  required  to  plant  one  bigha  (120  feet  x  120)  would  be  2,400.  A  carefully  pre- 
pared estimate  from  the  Nowgon^  district  shows  the  number  as  3,000  to  3,000.  it  is 
less  in  good  land  than  in  poor  soil  where  losses  from  failure  to  gemfinate  have  to  be 
made  good.  The  rate  at  which  layers  are  sold  is  liable,  like  everything  else  connected 
with  the  cultivation  of  suffar-cane  in  Assam,  to  great  variations  from  year  to '  year. 
The  present  selling  price  in  the  Darrang  district  is  400  to  500  the  rupee,  but  it  was 
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600  the  rupee  a  few  years  afro.  After  the  layers  have  been  planted,  a  little  soil,  often 
nnxed  with  cow-dung,  is  lightly  scattered  over  them»  and  they  are  left  to  themselves 
for  ten  days  or  a  fortnight,  until  they  have  struck  root. 

"Weeding,  hoeiko,  and  earth  iNG.op.*-The  field  is  then  weeded,  and 
the  soil  around  the  young  shoots  lightly  stirred  with  the  spade  {khanti}  or  hoe 
(kuddlt).  The  latter  process  is  one  of  great  importance,  and  ought  to  be  repeated  at 
short  intervals  on  sunny  davs  throughout  May  and  part  of  June,  the  earth  being 
thoroughly  stirred  to  the  depth  of  six  or  eight  inches,  both  around  the  shoots  and  also 
between  the  lines  of  canes.  Manure  also  may  be  applied  on  these  occasions,  and  one 
or  more  weedings  are  usually  given.  Later  on,  the  earth  from  the  ridges  (dil^f)  be- 
tween the  trenches  ip4ii  or  kk/li)  is  heaped  about  the  roots  of  the  canes  to  strengthen 
their  bold  on  the  soil,  and  this  process  is  repeated  until  the  relative  positions  of  trench 
and  ridge  are  reversed,  and  the  canes  now  stand  on  ridges  with  trenches  between. 
This  goes  on  till  the  middle  of  Augu^,  at  intervals  varying^  according  to  the  leisure  and 
industry  of  the  cultivator;  but  the  popular  estimate  is  that  the  cane  should  be  hoed 
once  a  fortnight  until  fetk  (ending  on  the  15th  of  June),  and  that  the  weeding  and 
carthing-up  should  take  place  subsequently,  at  least  once  a  month.  Sunny  days  are 
always  chosen,  and  in  the  earlier  stages  the  prevalence  of  sunny  weather  is  especially 
desired,  as  the  earth  about  the  young  shoots  cannot  be  stirred  while  it  is  wet  without 
injurious  effects. 

**  Irrtoation.— A  prolonged  break  in  the  rains  while  the  cane  is  jret  young  will 
occaaonally  compel  the  ryot  to  resort  to  irrigation  to  save  hb  crop,  but  such  cases  are 
quite  exceptional,  and  seem  to  be  unknown  in  Upper  Assam. 

"  Ttino-UP. — Working  in  the  cane-field  is  usually  at  a  standstill  for  about  a  month 
from  the  middle  of  August.  During  this  time  the  juice  of  the  cane  is  sweetening,  and 
the  ryot  is  said  to  fed  a  superstitious  aversion  from  entering  the  field,  lest  the  lackal 
should  follow  him.  A  final  weeding  and  earthing-up  are  administered  towards  tne  end 
of  September  or  the  beginning  ot  October,  the  canes  bein|^  at  the  same  time  tied  to- 
gether in  clusters  as  they  grow  by  means  of  the  leaves  stnpped  off  the  lower  part  of 
tne  stalks,  and  bamboo  props  are  sometimes  added  by  way  of  support  where  the  crop 
is  exceptionally  tall  and  valuable.  The  number  of  canes  springing  from  a  single  lay- 
er may  vary  from  three  to  ten,  but  is  usually  either  four  or  five,  and,  where  more 
numerous,  tne  canes  fall  off  in  size.  The  person  who  undertakes  the  tying  up  must  be 
completely  clothed,  with  his  hands  nrotected  by  a  covering  of  cloth,  and  his  feet  by 
saiHuls  at  leather  or  the  bark'of  the  betel-palm.  It  is  a  laborious  process,  and  is  often 
omitted.  Indeed,  the  whole  of  the  for^goin^  description  must  be  taken  as  true  only 
of  the  more  careful  style  of  cultivation  practsed  in  the  immediate  vicinity  of  villages, 
while  in  forest  clearines  or  patches  in  the  midst  of  reed  jungle  the  cane  is  left  pretty 
much  to  shift  for  itself.  1 

"  D ISEASES  AND  BNEMIBS.~Nothtng  morehasto  be  dons  now  but  to  fence  in  | 
the  field  securely  with  slips  of  bamboo  intertwined,  so  as  to  form  a  continuous  paling 
about  three  feet  high,  and  strong  enough  to  cost  some  trouble  in  pulling  to  pieces. 
Though  of  no  avail  against  bears  or  wild  elephants,  this  does  save  the  crop  to  some 
extent  from  wild  pigs,  and  from  a  still  more  mischievous  enemy,  the  jackal^  who, 
nevertheless,  often  contrives  to  find  his  way  in  and  eat  a  lar^  space  clear  in  the 
centre  of  the  fiekl.  The  roots  of  the  growing  cane,  especially  if  too  freely  manured^ 
are  liable  to  be  attacked  by  white-ants  {ui  pok  ,  and  in  uncovering  them,  to  rid  them 
of  this  pest,  injury  is  sometimes  inflk:ted  upon  the  plant.  A  rainy  Cktober,  foUowed 
by  a  dry  November  and  December,  causes  the  top  joints  to  wither  and  die.  Apart 
from  these  calamities,  however,  sugar-cane  in  the  Assam  valley  does  not  appear  to  be 
liable  to  any  special  disease.  It  does  not  suffer  much  from  inundation,  as  the  sites 
selected  usually  lie  beyond  the  reach  of  any  ordinary  flood;  while  drought  is  a  con- 
tingency that  hardly  comes  into  the  cultivator's  reckoning. 

*'  ILkTOONlNO.— A  small  proportion  of  the  annual  cane  crop  b  ratooned,  ue., 
grown  from  the  roots  of  the  last  yearns  cane,  instead  of  being  propagated  by  layers. 
The  stripped  leaves  of  the  previous  crop  are  left  lying  on  the  field  till  Apnl,  when 
they  are  burnt,  and  a  month  later,  when  the  young  shoots  begin  to  appear,  a  hoeing 
may  be  administered  and  some  manure  added.  Such  a  crop  b  called  murha,  or 
Stomp  cane;  it  receives  little  attention  from  the  cultivator,  npens  early,  and  yields 
cmly  about  half  as  much  coarse  sugar  as  an  equal  area  of  cane  cultivated  in  the  ordinary 
way.  A  peculiarity  of  Uliya  cane,  and  one  of  its  recommendations  to  the  Assamese 
ryot,  b  that  it  can  oe  ratooned  twice. 

•*  Harvesting.— With  the  exception  of  murha  cane,  which  is  cut  early  in 
January,  cane-harvest  does  not  begin  until  the  winter  rice  has  been  reaped  and  stored. 
The  date  b  somewhat  earlier  in  Goilp&ra  and  Kimrup  than  in  the  upper  district^  but 
generally  it  may  be  said  that  the  festival  of  the  Mdgh  Bihi,  or  harvest-home  of  the 
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principal  food-crop  of  the  year  corrosponding  in  date  more  or  less  exactly  to  the  tsth 
of  January,  is  celebrated  before  the  cultivator  troubles  himself  with  the  labours  of  the 
cane-press.  The  operations  of  cutting,  crushing,  and  boiling  are  carried  on  simul- 
taneously from  this  date  until  the  encT of  March,  or  even  the  first  few  days  of  ApriU 
The  canes  are  cut  off  close  to  the  root  by  a  single  stroke  of  the  Assamese  dao  or  bill- 
hook, the  tops  are  lopped  off  for  layers^  and  toe  stalks,  stripped  of  their  leaves,  are 
bound  in  bundles  {paid)  wdghing  aboiit  balf-a-maund,  and  carried  to  the  mill. 
Where  the  crop  is^ra  or  good  mugi  cane,  a  small  proportion  is  usually  reserved  for 
eating[  in  the  raw  state,  and  is  worth  one  or  two  pie  per  stalk  in  the  village  markets, 
while  m  the  station  basars  a  sCngle  stalk  is  cut  up  into  several  pieces,  each  of  which 
is  worth  a  pice.  Thus  estimated,  the  value  of  a  field  of  sugarcane  depends  on  the 
number  of  stalks  ;  and  these  vary  greatly,  accor<fing  to  the  cultivator's  ability  to  plant 
the  field  properly  and  to  protect  the  growing  crop.  If  we  assume  an  average  of  one 
cane  to  every  two  square  feet,  the  value  of  toe  canes  on  one  rood  of  land,  u  sold  for 
eating  raw,  would  be  about  R50;  but  this  is  quite  an  imaginary  case.  The  great 
bulk  of  the  cane  grown  in  the  Assam  Valley  is  destined  for  the  nriU.  Unless  of  extra- 
ordinary length,  the  canes  are  not  divided  before  crushing  (in  Godlpdra,  however, 
they  are  said  to  be  cut  up  into  lengths  of  2\  feet),  but  are  passed  through  entire ;  the 
aveiage  length  of  teliya  cane,  stnpped  and  topped,  is  less  than  four  feet,  of  mugi 
nearly  five  feet,  and  of  Ben^l  pura  about  six  feet  The  cultivator  is  well  aware  of 
the  importance  of  protectmg  the  juice,  while  in  the  cane,  from  exposure  to  the  air, 
an8,  therefore,  he  crushes  his  cane  undivided,  and  only  cuts  it  by  p2ux:els  as  he  wants 
it  for  the  mill,  which  is  always  set  up  in  the  immediate  vknnity  of  the  cane-6eld. 

"The  SuOAR-MILL.— This  instrument  (called  kherkha  in  GoalpAra, and  tUl  in 
Upper  AssamS  is  a  rude  but  tolerably  effective  madnne,  and  a  quicker  and  less 
daiij^erous  worker  than  the  heavy  beam-and-pestle  arrangement  of  Upper  India.*  It 
consists  of  two  vertical  rollers  (okim)  placed  m  juxta-position,  with  their  lower  ends 
resting  in  a  flat  trough  {bhordl)  scooped  in  solia  and  heavy  block  of  wood  (toljoli} 
resting  on  the  ground,  while  their  upper  ends  pass  through  a  rectangular  space  cut  in 
horizontal  beam  above  {borjoli)  supported  by  uprights  Xhol  khuta)  let  through  the 
lower  block  into  the  ground.  The  rollers  are  held  in  their  places  by  vertical  clamps 
{/^hard),  which  grip  them  at  the  upper  and  lower  ends,  and  are  driven  home  by 
wedges  (kkdl) .  The  portbns  of  the  rol lers  whk:h  project  above  the  upper  beam  {bar jolt) 
are  grooved  so  as  to  work  into  each  other  on  the  principle  of  an  endless  screw.  The 
drivmg  power  is  a  horizontal  beam  {kdiari)*  applied  to  the  head  of  the  taller  or 
'male'  roller  {mdta  bhim),  upon  which  the  shorter  or  < female '  roller  {^maiki 
bkim)  revolves  in  .the  contrary  direction.  The '  male '  roller  is  usually,  if  not  mvari- 
ably,  that  on  the  right  hand  as  one  faces  the  mill,  and  the  direction  of  progress  is 
from  left  to  right,  that  is  to  say,  the  men  at  work  walk  round  with  the  left  shoulder 
inwards.  Bumloes  are  seldom  yoked  to  an  Assamese  sugar-mill,  and  buUodcs  never. 
The  whole  machine  is  made  entirely  of  wood,  without  a  nail  or  a  piece  of  iron  in  its 
composition,  and  its  value  varies  according  to  the  kind  of  wood  used.  A  mill  can  be 
built  of  tamarind-wood  for  eight  rupees  but  in  Jam  wood  (Eugenia  Jambolaaa) 
it  will  cost  twelve,  and  if  nahor  (Mettia  ferrea)  is  used,  as  much  as  fifteen  rupees. 

"  Crushing  .--All  being  ready  for  crushing,  the  first  thing  the  cultivator 
does  is  to  bind  two  of  the  finest  cane^talks  along  the  beam  of  the  mill,  as  an  oCfering 
to  Viswakarima,  the  god  of  artificers.  The  canes  are  then  passed  through  the  mill 
in  batches  (and  or  kand)  of  six  or  eight  at  a  time,  the  juice  falling  into  the  trough, 
and  thence  through  a  hole  on  to  a  sloping  wooden  tray^  which  transmits  it  by  a  lip  of 
plantain-leaf  to  the  earthen  vessel  placed  to  receive  it  in  a  pit  dug  below.  In  some 
places  the  tray  (rasdkara)  is  circular  in  shape,  with  a  raised  wooden  edge  and  a  funnel- 
shaped  escapement  for  the  juice,  but  usually  a  simple  slab  of  wood,  slightly  concave,  is 
considered  sufficient.  The  working  of  the  mill  is  accompanied  by  a  loud  and  strident, 
noise,  which  is  welcomed  by  the  ryots  as  a  sign  that  the  rollers  are  biting  well,  and  is, 
moreover,  a  cheerful  and  useful  accompaniment  while  the  work  is  carried  on  by  night, 
as  is  the  practice  towards  the  end  of  the  season,  when  the  heat  of  the  day  would  be 
injurious  alike  to  the  men  and  the  cane-juice.  Each  handful  of  canes  is  passed 
through  the  mill  three  or  four  times,  until  they  begin  to  yield  mere  foam,  when  they 
are  thrown  aside,  and  a  fresh  batch  takes  their  place.    Miugi  and  pura  canes  squirt 

*  Messrs.  Thomson  &  Mylne  claim  for  their  Bihia  mill  the  power  of  crush- 
ing thrice  as  much  cane  in  a  ^ven  time  as  can  be  done  bv  the  common  kolhu  of  Behar 
or  of  the  North- Western  Provinces.  Their  calculations  (which  are  supported  by  inde- 
pendent experimental  evidence)  make  the  average  outturn  of  the  kolhu  about  loolh 
per  hour.    The  Assamese  mill  works  at  least  hall  as  rapidly  again. 
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out  their  juice  plentifully  on  the  first  compression,  and  give  less  afterwards,  while 
the  harder  and  tougher  teliva  passes  through  almost  dry,  and  only  begins  to  yield 
juice  to  the  second  squeeze.  At  the  third  and  fourth  crushings,  the  flattened  canes  are 
iBually  twisted  into  a  rope,  so  as  to  present  a  bulkier  body  for  compression.  A  boy 
sitting  m  front  of  the  mill  draw?  them  out  as  they  pass  through  th^  rollers,  and  hancb 
them  back  to  the  man  who  sits  behind  and  feeds  the  mill.  Four  or  five  men  drive 
the  machine,  resting  their  hands  on  the  beam,  and  pushing  against  it  wth  the  chest 
and  shoulders.  The  force  remiired  to  put  the  mill  in  motion  was  ascertained  in  one 
experiment  made  by  Mr.  R.  T.  Qreer,  sub-divisional  officer  of  GolAghAt,  to  be  5 
to  69i  without  cane,  and  4ofbwith  mugi  cane  between  the  rollers,  but  6olb  with 
ttltya.  The  rate  of  progress  in  crusing  is  about  two  maunds  (165ft)  pcr  hour.  A 
good  deal  of  trash  and  impurity— earth  from  the  imperfectly-cleaned  canes,  fragfments 
of  the  stalk,  dust  carried  by  the  wind,  etc.,— enters  the  earthen  pot  along  wSh  the 
juice;  m  fact,  after  a  couple  of  hours^  work,  mud  can  be  plentifully  scraped  off  the 
p^ntain-leaf  lip  of  the  tray,  but  the  ryots  seldom  trouble  themselves  to  clean  it. 
When  the  pot  is  full,  it  is  hanged  for  another.  As  the  work  proceeds,  the  wedges 
hokling  the  clamps  have  usually  to  be  driven  home  from  time  to  time,  to  counteract 
the  tendency  of  the  rollers^  work  asunder. 

"  BoiLi NO.  —The  juice  is  thrown  into  a  boat  (ndortf)  scooped  out  of  a  log.  Th is 
rtands  at  the  edge  of  the  boiling-house,  a  few  yards  removed  from  the  mill,  and  some- 
tunes  contains  leaves  of  the  wild  fig  tree  (dimaru),  which  are  supposed  to  be  useful 
in  keeping  the  juice  sweet.  When  some  t«elve  or  fifteen  £^llons  have  been  collected, 
the  boiling  be^ns.  The  whole  apparatus  for  this  purpose  is  worth  about  two  rupees* 
and  consists  ot  four  earthen  cauldrons  {tkdli),  two  ladles  {Idokhola)  made  of  half-a- 
gourd  attached  to  the  end  of  a  stick,  one  of  which  »  usually  perforated  like  a  cullen- 
der, and  a  sieve  or  strainer  {jdki  or  chdlani)  of  plaited  cane  with  a  long  handle.  The 
»*»rnace  is  excavated  in  the  ^ound,  and  has  four  circular  openings  to  receive  the 
cauklrons ;  the  first  of  these  b  set  some  three  feet  back  from  the  furnace  mouth,  the 
second  about  as  far  behind  the  former,  while  the  last  two,  which  are  placed  side  by 
Side  at  much  the  same  distance  in  the  rear,^  lie  almost  beyond  the  reach  of  the  fire, 
*i?  c*  "sed  merely  as  feeders  in  which  the  juice  is  heated  before  being  transferred  to 
the  first  or  second  cauldron  for  boiling.  The  cauldrons  are  invariably  made  of  potter's 
clay,  and  in  shape  are  almost  exact  hemispheres,  with  a  diameter  of  eighteen  to 
twenbr-one  inches;  the  first  twoj  being  somewhat  larger  and  of  superior  quality* 
osuaUy  cost  as  much  as  seven  or  eight  annas  each,  and  must  be  procured  from  certain 
potten«  where  the  day  is  exceptionally  good :  Kokilamukh,  for  instance,  enjoys  this 
reputation  in  Upper  Assam.  The  two  feeders  can  be  purchased  for  about  four  annas 
a  piece.  Before  placin|f  the  cauldrons  on  the  fire,  their  bottoms  are  smeared  with  clay 
tempered  with  cane  juice,  while  a  charm*  is  repeated  to  keep  them  sound  and  whole ; 
in  this  way  they  can  be  made  to  last  for  one  or  two  seasons,  and  though  commonly 
c»J»cked  in  all  directions,  the  ryot  continues  to  use  them  until  the  bottom  falls  out, 
when  the  fire  is  withdrawn  and  the  spilt  juice  carefully  scooped  up  from  the  floor  of  the 
furnace  and  strained  through  a  cloth  into  the  new  cauldron,  which  is  always  held  in 
resole  on  such  occasions,  the  whole  apparatus  being,  at  the  same  time,  protected 
against  the  recurrence  of  such  a  malunous  mischance  by  the  sprinkling  of  water,  over 
which  charms  have  been  muttered  against  the  evil  eye. 

*  'he  fuel  consists  of  reeds  {khdgari  or  ekra),  supplemented  bv  the  crushed  cane- 
stalks  {jaban)  as  the  boiling  proceeds.  A  man  or  hoy  feeds  the  hre,  while  two  men 
mind  the  cauldrons,  skimming  the  feeders  with  the  sieve,  and  lifting  the  juice  in  the 
boilers  with  the  ladle  m>  as  to  prevent  it  from  boiling  over,  while  they  replenish  the 
second  cauldron  from  the  feeders,  and  thence  transfer  the  heated  juice  to  the  first 
cauklron  immediately  over  the  fire.  This  latter  operation  is  usually  performed  by  the 
""■"^ow  entrusted  with  the  duty  of  determining  the  exact  point  at  which  the  juice 
has  been  boiled  enough  :  he  is  always  an  experienced  person,  and  must  be  fed  well 
?K  k!!2i-  ^*''*  deference.  Lime-water  is  said  to  be  occasionally  administered  as 
*"*  hoihng  goes  on,  but  this  is  mentioned  in  the  district  of  Nowgong  alone,  and  is 
probably  quite  an  exceptional  precaution.    In  the  latter  stages  of  the  boiling,  care  is 


•  A  charm  commonly  u&ed  in  the  Nowgong  district  runs  in  this  way : — '*  Ski 
pataior  miti,  Anat  kumire  inile  kAti;  Khochi  guli  dilo  ch&kat,  Charu  hoi  Brahm&r 
g^<>^-    HariHardAk.    Phuta,  phata,  khoU,  khftpori,  baii  jala,  sahar  kona,  jora 

TTiat  is  to  say,  «*  Anat  the  potter  cut  and  brought  the  earth  of  the  seven  worlds, 
kneaded  and  wet  it,  and  put  it  on  the  wheel;  it  became  a  cauldron  under  Brahma's 
turnm*^\  ^^  <>"  Hari  (Vishnu)  and  Har  (Siva).  Breakage  and  cleavage,  chip  and 
potsherd,  sand-leak  and  crevice,  be  joined  and  whole." 
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taken  by  frequent  interchanges  of  jaice  to  keep  the  two  boiling-f^auldront  as  nearly  as 
possible  at  the  same  temperature.  These  stages  are  three  in  number,  and  are 
vulgarly  known  by  the  names  of  o^hulia,  baboH^pkulia,  and  temi-mulia  implying 
that  the  ebullient  masses  of  liquor  in  the  first  stage  are  as  large  as  the  fruit  of  the  0 
tree(Dillefliaiiidica)thatis,  about  three  inches  in  diameter:  in  the  second  stage 
they  are  more  frequent,  and  shrink  to  the  size  of  the  flower  of  the  bahori  (an  edible 
species  of  the  Combositai)  in  sixe  about  equal  to  the  marigold ;  while  in  the  final  stage 
they  present  a  hollow  in  the  centre,  and  are  thus  compared  to  the  little  box  (temi)  m 
which  the  Assamese  peasant  carries  hb  stock  of  lime  for  consumption  with  betelnut 
On  the  appearance  of  this  la^  sign,  the  boiling  cauldrons  are  rapidly  emptied  with 
the  ladle,  and  replenished  again  from  the  feeders  without  delay,  wnile  the  fire,  which 
had  been  slackened  at  the  <hfhulia  stage,  is  again  (juickened  by  feeding  it  first  with 
two  reeds  dipped  in  the  fresh  molasses,  as  an  offering  to  the  god  Agni.  The  dura- 
tion of  operations  depends  of  course  upon  the  quantity  of  juice,  but  the  ryot  always 
reckons  upon  converting  his  pdl  of  cane  into  sugar  in  a  single  day  or  night,  that  is, 
with  eight  to  twdvc  hours*  work.  Reduced  to  an  average  rate,  this  means  that  about 
thirty  gallons  of  juice  can  be  boiled  in  hve  or  six  hours.  When  the  last  instalment 
of  juice  has  been  dbposed  of.  the  boiling  cauldrons  are  rapidly  rinsed  with  a  little 
warm  juice  and  lifted  off  the  nre. 

"  Beating  and  coolino.— The  liquid  stuff  ladled  out  of  the  cauldrons  is  re- 
ceived in  a  wooden  vessel  {ghdlam)  about  six  feet  long,  made  and  shaped  in  the  same 
manner  as  the  ordinary  A^mese  dug-out,  but  with  one  end  cut  square ;  where  it  is 
stirred  with  a  Y-shaped  instrument  consisting  of  a  triangle  of  bent  bamboo  fastened 
to  the  end  of  a  stick  (hdtbdri  or  ghStanimdti),  As  the  stirrinjg:  continues,  the  liquid 
loses  its  dark  brown  colour,  and  assumes  the  hue  and  consistency  of  yellow  mud. 
The  process  lasts  half  an  hour.  The  gutf  or  compost,  is  then  removed  from  the 
ghdlani  with  the  hand  or  a  broad  slip  of  bamboo,  and  put  into  earthen  pots.  This 
concludes  the  proceedings.  The  manufacture  of  refinea  sugar  is  an  art  which  has 
yet  to  be  introduced  into  the  valley  of  the  Brahmaputra. 

''Ratb  op  progress  in  MAKUFACTaRE.— The  word  ^i/ is  used  to  denote 
the  quantity  of  cane  which  b  crushed  and  converted  into  sugar  at  a  single  spell  of 
work,  whether  by  day  or  by  night.  The  quantity  of  cane  in  a  pdl  depends  a  good 
deal  upon  whether  the  cultivator  b  or  is  not  working  against  time.  It  usually  con- 
sists of  twenty  bundles,  which  may  be  roughly  assumed  to  weigh  10  maunds,  or 
about  8oolb,  but  twice  as  much  oin  be  dbposed  of  towards  the  end  of  the  season, 
when  work  begins  after  the  evening^  meal  (9  or  10  p.m.)  and  continues  without  in- 
termission through  the  night  and  into  the  forenoon  of  the  following  day.  The 
quantity  of  cane  got  through  on  such  occasions  b  commonly  reckoned  as  the  produce 
of  one  coHah  (one-fifth  of  a  bighd,  or  320  sjquare  yards).  When  working  by  day, 
the  cane  is  cut  and  brought  to  tne  mill  as  it  b  wanted,  but  for  night  work  it  must  be 
cut  and  -tacked  before  dark.  Boiling  begins  when  half  the  cane  has  been  crushed, 
and  goes  on  for  several  hours  after  all  other  operations  have  been  concluded.  The 
usual  custom  b  to  boil  the  juice  yielded  by  one  pdl  of  cane  in  two  instalments,  as 
nearly  equal  as  can  be  guessed,  neither  of  which,  however,  need  fully  test  the  capa- 
city of  the  boiling  apparatus  which  is  capable  of  dealing  with  twenty  gallons  at 
once,  if  the  ryot  has  so  much  to  put  into  it.  The  relation  between  the  weight  and 
the  volume  of  the  juice  has  been  determined  by  a  series  of  experiments  to  be 
about  I  ift*  avoirdupois  to  a  gallon :  as  compared  with  water,  the  weight,  volume 
for  volume,  at  a  temperature  of  75°  F.,  was  found  in  one  experiment  to  be  as  74 
to  67. 

''  Economical  aspect  of  the  industry.^-U  will  probably  have  been 
perceived  from  the  foregoing  description  that  the  manufacture  of  sugar  in  the  Assam 
VaQey  b  a  purely  domestic  industry.  The  ryot  has  no  relations  whatever  with  any 
mamtfacturer  or  money-lender.  He  grows  his  cane  entirely  on  his  own  account,  and 
converts  it  into  sugar  by  the  help  of  his  neighbours,  who  work  for  him  on  the  under- 
standing that  he  will  work  for  them  when  their  turn  comes.  Thb  system  of  mutual 
assbtance  relieves  the  ryot  of  a  good  deal  of  labour,  and  of  almost  all  expense; 
nevertheless,  the  cultivation  of  sugar-cane  b  regarded  as  a  most  laborious  under> 
taking,  to  be  attempted  only,  as  the  proverb,  by  him  who  hath  six  sons  and  twelve 
grandsons. 

"The  area  planted  by  a  single  family  rarely  exceeds  half  a  blghd  (800  S9uare 
yards)  and  is  often  much  less;  and  whenever  a  large  field  of  cane  is  met  with,  it 
will  be  found  to  consist  of  several  such  plots  belonging  to  different  families,  who  have 


^  The  Saidapet  experiments  give  an  average  of  of  lb  per  gallon* 
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calttvated  the  whole,  as  they  will  crash  and  manufacture  its  produce,  by  their  united 
labour  applied  fo  each  plot  in  turn. 

"BSTIMATR  OF  THB  COST  OP  CTTLTIVATIOW.— In  reference  to  an  in- 
dustry conducted  on  such  conditions  as  these»  the  term  '  cost  of  production  '  is  apt 
to  be  misleading ;  and,  in  fact,  on  makinsf  the  calculation  at  the  ordinary  rates  of 
hired  labour,  the  expenditure  may  easily  prove  to  be  mater  than  the  value  of  the 
article  obtained.  It  is  diflScult  to  form  an  estimate  of  the  cost  of  cultivation  and 
nuinufocture  that  can  be  rdied  on  with  any  de^free  of  confidence,  but  the  following 
statement,  compiled  from  returns  furnished  by  district  officers,  may  be  regarded  as 
not  very  far  from  the  truth  :-^ 


C0st  of  cmltvoaHiig^  ernskinf,  etc^ 


tfu  cane  on  halfahighd  of  land  {Soo  square 
yards). 


Cultivation. 

a     a. 
Hodng  in  October  ..•••••08 

Ploughing  and  harrowing  (eight  times)       .•.•30 
Draining  and  drilling         .••••••        o      la 

Price  of  i,aoo  cane-tops     ...••••        a        8 

Planting  • •••04 

Weeding  (twice) 08 

Hoeing  and  earthing-up  (four  times) 10 

Fencing  •        •         .        • 10 

Watching •        •         •        2        o 

Revenue  of  land 04 


TOTAL 


II 


12 


CULTIVATION 
In 


Brahmapatpa 
Valley. 

Bstlmata. 
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Manufacture 

Cutdng  (wages  of  ten  men) 3       8 

Crushing  (wages)      ••.••..•30 

n         (hire  of  mill) 08 

Boiling  (wages) 30 

»»      (ftiel) 24 

„     (one-half  value  of  vessels)       •        «...       o      13 

TOTAL        .       12       o 

Grand  Total       .       23     12 

''Weight  of  juicr  and  compost  per  oivbn  weight  op  cake.— 
The  quantity  of  sugar  manufactured  from  a  given  weight  of  cane  by  the  rude  pro- 
cesses known  to  the  Assamese  ryot  is  considerably  less  than  the  cultivator  obtains  in 
other  parts  of  India,  and  will  not  bear  comparison  at  all  with  the  produce  of  a  West 
Indian  factory.  A  larj^e  number  of  experiments  have  been  made  by  various  officere 
with  a  view  to  ascertain  the  actual  proportions  in  weight,  of  the  jmce  and  the  com- 
port obtained  from  a  given  weight  of  cane.  Where  made  by  European  or  educated 
native  officers,  these  experiments  may  generally  be  regarded  as  accurate,  or  as  liable 
to  error  chiefly  on  account  of  the  occasional  rductance  of  the  ryots  to  assist  heartily 
in  operations,  which  they  secretly  regarded  as  the  preliminaries  of  new  taxation.  A 
series  of  experiments,  in  a  rougher  fashion  and  on  a  larger  scale,  have  been  conducted 
by  suborcBnate  revenue  officers  (mauzadirs).  Here  the  recorded  weights  represent 
the  results  arrived  at  by  multiplying  the  average  weight  of  a  few  bundles  of  cane,  or 
vessels  full  of  iuice  or  compost,  by  the  number  of  bundles  crushed,  and  the  number 
of  vessels  filled.  Covering,  however,  comparatively  so  large  an  area,  these  experi- 
ments may  be  regarded  as  giving  general  results  that  are  fturly  trustworthy,  especi- 
ally when  we  consider  their  remarkable  correspondence  with  the  results  obtained  by 
•uperior  officers.    The  two  classes  of  experiments  have  been  tabulated  separately 
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and  in  detail,  at  the  end  of  this  Note, 
as  follow : — 


Collating  them  by  districts,  we  find  results 
BxptrimenU  by  District  Officers, 


District. 


Godlpdra 

Kimriip 

Darrang 

Sibsigar 

Lakhimpur 


General  results 


K&mrup 
Darrang 
Nowgong 
Sibs^ar 
Lakhimpur  , 

General 


Number   Weight 

of  experi-  of  cane 

ments.  crushedt 

lb 


5 
7 
6 
II 
3 


10,613 
7,671 

13^67 
7,218 
2,837 


Weijrht 
of  juice. 

lb 

4,959 
3,268 
5,723 
2,781 
1,205 


Weight 
of^i^r. 

lb 
707 
569 
1,115 
367 
223 


Per  100  lb  cane, 
lb  juice.    lb  gir. 


467 
42*6 

42'2 

387 
42-5 


32   41,906   17,935    2,981 


42-8 


Experiments  by  Maumaddrs, 

3        3,624        1,420           232  39'2 

9       18,201        8,137        1,443  447 

2        2,592         1,326           234  '51 

15       53,'»34       36,483         3»73i  '50 

1         1,028           411             82  *4o 


30       78,479       37,777        5,721 


48-1 


6-6 
TA 
8-2 

5' I 
IL 
7*1 


6-4 
7.9 

8-8 

•7 
•8 

73 


*'  We  may  reasonably  conclude  from  these  Sgures  that  the  ordinary  cane-crop  of 
the  Assam  Valley  cannot  be  counted  on  to  yield  more  than  43  per  cent,  of  its  weight 
in  juice,  and  7  per  cent,  of  its  weight  in  coarse  sugar.  For  an  average  struck  upon 
all  kinds  of  cane  cultivated  under  all  circumstances,  even  these  figures  are  probably 
too  high.  Much  better  results  may  be  obtained  where  special  ca^e  has  been  bestowed 
upon  the  crop  ;  the  list  of  experiments  by  district  oflScers  shows  that  in  several  in- 
stances 50  and  even  60  per  cent,  of  juice,  and  10  to  13  per  cent,  of  gur,  has  been  got 
from  a  g^ven  weight  of  cane ;  but  these  are  exceptional  cases,  and  do  not  represent 
the  sugar-yielding  capabilities  of  the  common  cane  of  the  country. 

'*  Wbight  of  cans  on  a  given  area  op  LAND.^The  weight  of  cane 
grown  on  a  given  area  of  land  varies  much  more  than  the  proportion  between  a  given 
weight  of  cane  and  the  weight  of  juice  or  gur  obtainable  from  it.  The  species  of  the 
cane  makes  a  considerable  difference ;  fura,  for  instance,  is  a  much  heavier  crop  than 
ieli.  Speaking  generally,  a  well-cultivated  field  will  yield  to  the  mill  about  one 
pound  or  cane  to  every  sauare  foot,  while  a  field  carelessly  cultivated  or  insufficiently 
planted,  or  exposed  to  tne  depredatbns  of  animals,  will  hardly  give  one  pound  to 
every  three  square  feet  of  its  area :  thus  the  limits  vary  from  six  to  nineteen  tons  per 
acre;  whUean  arithmetical  mean,  which  is  probably  somewhat  in  excess  of  the 
actual  average,  may  be  deduced  from  the  following  statement,  compiled  out  of  the 
details  given  in  the  appendices  :— 

Experiments  by  District  Officers  (24  in  number). 

Area  cut      Weight  of 
(square  feet),      cane  lb. 


District. 

Godlpira 
Kimriip 
Darrang 
Sibs&p^ar 
Lakhimpur 

General  result 


10,890 
14,537 
18,576 
12,876 

3*'8o 


8,722 
6,067 

13,567 
7,218 
1,769 


60,059         37,343 
Experiments  by  Maumaddrs  (so  in  number). 


ft  per  acre. 

34,888 
18,180 
31,814 
22,419 
22,69s 

27,083 


District* 

Kimrup  . 
Darrang 
Nowgong 
Sibsigar        ^ 
Lakhimpur 

General  result 


Area  cut 
(square  feet). 
10,332 
29,916 

4,284 
79,920 

1,440 

125.892 


Weight  of 
cane  lb 

4,396 
18,201 

2,592 
53,703 

li028 

79,920 


lb  per  area. 

18,417 
26.500 
26,356 
29,270 
3'»o97 

27,439 
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'*  AvBRAGB  OUTTUBN.— These  fiifures,  though  without  any  pretension  to  absolute 
accuracy,  may  be  accepted  as  representing  the  results  of  measurements  and  weigh- 
ments  made  with  as  much  care  as  would  be  taken  in  a  wholesale  commercial  transac- 
tion. In  using  them  for  the  purpose  of  educing  general  averages,  it  is  necessary  to 
remember  that  the  most  promising  plots  stand  the  best  chance  of  being  selected  for 
experiment,  that  fidds  in  the  jungle  must  be  rated  far  below  those  in  the  vicinity  of 
villages^  and  that  while  the  great  maiority  of  the  experiments  were  made  with  mugi 
cane,  it  is  the  less  productive  ttliya  which  the  district  reports  would  lead  us  to  regard  as 
the  predominant  species.  Bearing  these  facts  in  mind,  we  may  perhaps  conclude  that 
the  averag[e  Assamese  cane-field  bears  10  to  11  tons  per  acre;*  and  such  a  weight  of 
cane  will  yield  about  1,400ft  of  jfur.  Compared  with  other  parts  of  India,  these 
results  are  poor.  In  the  North-western  Provinces  the  average  yield  per  acre,  irrigated 
and  unirrigated,  taking  all  the  districts  together,  is  estimated  at  2,3oofh  of  gut  A  and 
the  gut  of  Upper  India  is  better  dried  and  more  durable  than  that  of  Assam.  Part  of 
this  superiority  in  yield  of  sugar  is  due  to  the  greater  quantity  of  juice  expressed,Corcane 
in  the  North- Western  Provinces  gives  one-half  of  its  weight  in  juice.  If  we  look  to 
Madras,  it  appears  that  the  common  country  mill  of  the  Beliary  district,  built  on  much 
the  same  principle  as  the  Assam  mill,  but  costing  R73  for  the  rollers  alone,  can  extract 
66ft  of  juice  out  of  looftof  cane,  and  this  will  yidd  13ft  of  8ugar,t  or  double  as  much  as 
could  be  got  from  the  same  weight  of  cane  in  the  Assam  valley.  The  fault  lies  less  in 
the  Assamese  mill  than  in  the  cane ;  for  the  Bihia  mill  extracts  67  per  cent,  of  juice 
from  Madras  cane,  while  the  best  experiment  with  it  in  the  Assam  valiey  has  not  given 
more  than  56  per  cent.  In  Behar  tne  average  produce  of  gur  per  acre  is  estimated 
at  the  very  high  f^reof  40  maunds,  or  3,300ft:  in  Lower  Bengal  (the  Rajshahye 
and  Burdwan  districts)  at  2,500  to  i,8ooft;  %  lastly  in  the  Beelin  cane  tract  in 
British  Burma,  the  outturn  of  an  acre  well  cultivated  is  estimated  at  3,500ft  of  gur,\i 

**  Value  of  Outturn. — We  are  now  able  to  complete  our  calculation  ^  the 
ryot's  profits  on  sugar-cane.  The  cost  of  growing  and  converting  into  coarse  sugar 
the  cane  on  half  a  Sighd  of  land  (800  square  yards)  was  estimated  at  Ravi 2  .  The 
produce  will  be  some  4,000ft  of  cane,  which  may  be  expected  to  yield  about  240ft 
of  the  compost  called  gur.  The  ryot  will  i>rohably  keep  the  greater  part  of  this  for 
domestic  consumption ;  but  on  the  supposition  that  he  disposes  of  the  whole  of  it  by 
retail  sale  in  the  petty  markets,  it  will  fetch  about  2|  annas  per  seer,  or  some  R19 

•  Note.— It  is  hardly  necessary  to  repeat  that  a  single  field  of  one  acre  probably 
does  not  exist  in  the  valley  of  the  Brahmaputra. 

Some  additional  statistics  may  here  be  quoted.  Five  experiments  made  last  year 
in  Sibsdgar,  on  an  area  of  1*13  acres  altogether,  gave  an  average  outturn  of  1,517ft 
of  gur  per  acre.  The  average  assumed  in  the  text  is  perhaps  corroborated  in  some 
degree  by  the  rough  estimates  of  the  ryots.  In  the  southern  part  of  the  Kimrup 
district  20  to  25  kaUis  are  estimated  as  a  fair  outturn  for  a  highd  of  land.  The  kalsi 
contains  about  20ft  oigur,so  that  the  outturn  oigur  per  acre  would  be  1,200  to  1,500ft. 
Another  estimate  is  6  kalsis  per  cottah,  or  1,800ft  per  acre,  as  the  produce  of  a  good 
field.  In  some  villages  where  cane-crushing  was  going  on  I  measured  up  the  area  of 
cane  cut  for  a  single  pdl,  and  weighed  the  gur  obtained,  with  results  as  follows  : — 

Square  feet.  ^  gdr,  ft  per  acre. 

3,375 62  796 

3»o33 53  77<5 

3.177 56  759 

7»2oo 131  807 

973  .......         .  47  3,100 

i»746 74  1,850 

These  very  poor  results  obtained  by  ryots  when  working  by  themselves  show  that 
the  estimate  in  the  text  is  not  too  low. 

t  FUld  and  Garden  Cropt  of  the  Narih-WesUm  Provinces  andOudh,  Roorkee 
1882.  , 

t  Saidapet  Experimental  Farm  Report  for  1881-82. 

§  These  figures  are  taken  from  papers  published  by  Meaars.  Thomson  & 
Mylne. 

il  Quoted  from  a  Note  by  Mr.  D.  M.  SmeatOn,  Director  of  Agriculture,  dated 
thepth  October  1882. — These  figures,  however,  seem  small  in  comparison  with  some 
statistics  of  cane  cultivation  in  Australia.  I  find  it  stated  in  the  Brisbane  Courier 
that  the  outturn  per  acre  on  one  Queensland  plantation  is  estimated  at  37  to  40  tons  of 
cane,  and  one  ton  of  cane  gives  150  gallons  (about  1,500ft)  of  juice. 
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altogether,  thus  failing  to  cover  the  cost  of  cultivation  and  manulactiire.*  The  mode 
of  sale  is  in  small  earthen  pots  containing  about  3&  each,  and  worth  from  two  to 
three  annas«  or  even  as  much  as  six  annas  in  a  dear  year;  or  else  in  large  earthen 
vessels  {kalsi  or  kalah)  holding  some  20&,  and  priced  according  to  their  weight ;  or 
he  may  sell  by  the  maund,  at  the  rate  of  R4  to  R5.  The  conditions  of  production, 
however,  are  such  that  nothing  like  a  fixed  proportion  exists  between  supply  and 
demand.  The  market  gets  only  the  overplus  from  domestic  needs,  and  the  pnce  rises 
and  falls  from  year  to  year  according  as  this  happens  to  be  little  or  much.  In  1879-609 
in  the  Nowgong  district,  a  tekli,  or  small  earthen  Jar,  containing  about  two  seers  of 
gur,  sold  for  8  to  10  annas,  or  at  the  rate  of  about  K 10  per  maund ;  the  present  year, 
on  the  other  hand,  is  one  of  abundance,  and  gur  was  selling  in  April  at  kai  |>er 
maund  in  K&mriip  and  Darrang,  while  the  price  throughout  last  year  in  the  vicinity 
of  Dibrugarh  ranged  from  R8  to  R9  per  maund.  Assamese  gur  is  never  sold  in  the 
lar^re  balls  or  masses  of  hard  compost  which  are  so  familiar  in  the  bacirs  of  Upper 
India.  In  the  winter  it  barely  attains  a  solid  consistency,  and  shows  a  sdight  tendency 
to  granular  crystallisation,  but  as  the  weather  grows  hotter  it  liquifies,  and  if  not 
speedily  consumed  often  becomes  sour  and  useless. 

•*  Area  and  Outturn. — Taking  the  total  area  under  sugar-cane  in  the  Assam 
valley  (in  1882)  to  be  16,000  acres  in  round  numbers,  the  average  outturn  as  1,4001b  of 
gur  per  acre,  and  the  price  as  R4pS  per  maund  of  83f  lb,  the  whole  weight  of  sugar 
produced  would  have  been  10,000  tons,  valued  at  R  13,35,000. 

"  Consumption.— The  whole  of  this  is  locally  consumed,  no  portion  being 
exported  either  to  Bengal  or  to  the  fromtier  tribes.  It  is  not,  in  fact,  sufficient  by 
itself  for  the  wants  of  the  country.  The  import  from  Bengal  during  the  last  three 
years  has  been  as  follows  :— 

t88o-8i.  i88i-8a.  1883-83. 

Maundi,  Maunda  Maunds. 

R«fin«d 13,317  1 1^564  10,974 

Unrefined         •        .        •        •       d9>473  38,849  34>98o 


Total 


S2fi9o 


40^413 


45»954 


^'Refined  sugar  is  consumed  almost  exclusively  by  Europeans,  well-to-do  Bengalees, 
and  Marwari  traders,  or  is  used  at  festivals  in  tlie  g^'^at  Skaiiraa,  If  unrefined  sugar 
alone  be  taken  into  consideration,  we  find  that  the  averas^e  annual  import  during  the 
last  three  years  has  been  3,833^4360),  and  the  local  proauction  of  sugar  being  10,000 
tons,  the  sum  of  these  two  quantities,  when  divided  by  the  population  of  the  Assam 
valley  (3,335,371),  gives  a  yearly  consumption  of  11  ft  per  head.t  This  calculation 
tends  to  show  that  the  average  outturn  of  sugar  per  acre  has  not  been  underestimat- 
ed. In  the  Punjab  and  the  North- Western  Provinces  the  estimate  of  the  consump- 
tion of  sugar  made  for  the  Famine  Commission  in  1879  was  3oIb  per  had  of  the 
population,  and  when  we  remember  how  largdy  the  Brahmaputra  valley  is  peopled 
by  races  (Mech,  Kachari,  Mikir,  Lalun^,  etc.)  to  whom  the  use  of  sugar  is  unfamiliar, 
besides  the  utter  absence  of  large  cities  with  their  wealthy  classes,  it  is  difficult  to 
believe  that  the  avenige  consumption  in  this  part  of  Assam  can  exceed  one-third  of 
the  figure  estimated  in  Upper  India. 

"  Improvements.— The  first  condition  necessary  to  any  improvement  of  the 
cultivation  of  sugar-cane  in  the  Brahmaputra  valley  is  a  wider  market.    There  is  no 

S resent  demand  beyond  domestic  wanto,  if  we  except  two  small  ventures  in  the 
ibsagarand  Lakhimpur  Districts,  which  ^rove,  in  their  limited  way,  that  the  produce- 
tion  of  sugar-cane  can  be  stimulated  without  difficulty.  There  are  two  distilleries 
established  by  enterprising  Europeans  near  Golaghit  and  Dibrugarh,  where  the  gur 
of  the  country  is  convertra  into  rum  for  consumption  by  tea-garden  coolies.  Situated 
in  the  centre  of  thickly-peopled  tracts  these  factories  have  stimulated  the  production 
of  sugar-cane  considerably  within  the  limited  area  on  which  they  draw  for  their 
supplies.  The  Dibrugarh  factory  uses  Bengal  gur  largely,  while  tnat  of  Golaghit 
depends  entirely  on  local  production.    When  the  latter  was  first  started  in  1879,  the 

^  In  confirmation  of  this  estimate,  which  I  believe  rather  underrates  the  loss  which 
would  follow  cultivation  fy  hired  labour,  I  may  mention  that  a  European  engaged  i  n 
farming  near  Bishwanath  in  the  Darrang  district  showed  me  a  crop  oihura  cane  which 
had  already  cost  him  so  much  that  ne  doubted  whether  it  would  be  worth  his 
while  to  cut  and  crush  it.  It  will  be  observed,  moreover,  that  one  of  the  ryots  quoted 
in  the  note  above  got  only  131  &  oigur  from  his  half  bighd  of  cane. 

t  This  will  be  seen  to  be  the  consumption  according  to  more  recent  estimates. 
—Bd.,  Diet.  BcoH.  Prod. 
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proprietor  found  some  difficulty  in  procuring  gur  at  all,  but  now  he  draws  upon  the 
cane  crops  within  a  radius  of  five  miles,  and  cultivation  in  the  neighbourhood  has 
increased  about  38  per  cent.  But  neither  the  one  concern  nor  the  other  is  on  a  suffici- 
ently large  scale  to  affect  seriously  the  general  cultivation  of  cane,  or  to  test  the 
remunerativeness  of  such  an  enterprise  if  conducted  with  a  larger  capital. 

"  It  has  already  been  stated  that  refined  sugar  is  nowhere  manufactured  in  the 
Assam  valley.  Even  in  the  manufacture  of  gur,  however,  no  one  who  has  witnessed 
the  rude  processes  employed  by  the  ryot  can  doubt  that  a  very  great  room  remains  for 
improvement.  Reasons  have  already  been  given  for  believing  that  the  country  mill 
works  more  rapidly  than  the  kolhu  of  Upper  lindia,  and  perhaps  it  may,  therefore,  be 
somewhat  less  effective  as  a  crusher;  but,  on  the  whole,  it  seems  probable  that  the 
smaller  proportion  of  juice  obtained  in  these  parts  (43  per  cent,  against  50)  must  be 
attributed  mainly  to  the  inferiority  of  the  cane.  Recent  experiments,  however, 
with  Mr.  Oantwetl's  modified  form  of  the  Bihia  mill  show  that  Assamese  cane  can 
be  made  to  yield  as  much  as  56  per  cent,  of  its  weight  in  juice.  It  is  in  the  boiling 
that  the  greatest  loss  occurs,  iooB>  of  cane  yielding  only  5  or  61b.  in  gur.  against 
iStoiSft  m  the  North-Western  Provinces  and  13&  in  Madras.  This  difference, 
while,  probably,  arising  in  part  from  the  poorer  quality  of  the  juice,  is  also  due  in 
great  measure  to  carelessness  in  manufacture.  In  the  vast  majority  of  cases,  no 
preventives  of  acidification  are  used  in  any  stage  of  the  process,  and  the  boiling  is 
often  conducted  by  fi^uess-work. 

*'The  valley  of  the  Brahmaputra  is  a  country  of  peasant  {proprietors,  in  comfort- 
able circumstances  indeed,  but  without  intelligence,  enterprise,  or  capital,  and  any 
improvement,  whether  by  the  introduction  of  better  kinds  of  cane  or  of  a  better  mill, 
or  by  greater  care  in  the  manufacture  of  sugar,  must  be  looked  for  from  without. 

'*  Land  fitted  for  sugar-cane  can  be  leased  from  Government  at  the  yearly  rent  of 
8  annas  a  bigha,  or  Ri-iipet  acre  (including  assessment  to  local  rate),  and  there 
is  the  widest  possible  choice  of  sites.  It  b,  however,  more  than  doubtful  whether 
cane-growing  by  hired  labour  could  be  made  to  pay  :  on  the  other  hand,  the  central 
factory  system,  which  has  proved  so  successful  in  the  West  Indies  and  in  Australia, 
can  scarcely  be  introduced  in  the  present  defective  state  of  communications  and 
means  of  transport  in  the  Assam  valley.  Where  the  commonest  vehicle  for  loads  is  a 
bamboo  carried  on  men's  shoulders,  tliere  is  obviously  some  difficulty  in  transporting 
the  produce  of  an  acre  of  sugar-cane  to  a  mill  situated  at  a  greater  distance  than  a  few 
yaros. 

B.— The  Sprma  Valley. 

**  Processes  op  manufacture.— The  processes  of  manufacture  are  practically 
the  same  as  those  which  have  been  described  at  such  length  as  prevailing  in  the  valley 
of  the  Brahmaputra.  The  mill,  here  called  kamrangi  or  ghani,  is  sometimes  driven 
by  bullocks,  and  the  Cachar  ryot  is  said  to  cut  his  cane-stalks  into  pieces  twenty 
inches  long  before  crushing ;  in  this  district  also  iron  cauldrons  {karhai)  are  occasion- 
ally employed.  In  some  parts  of  Sylhet  the  cultivator  boils  the  juice  imperfectly, 
and  sells  the  liquid  product  (or  so  much  of  it  as  he  does  not  want)  to  men  of  the 
Lotoat/  caste,  who  boil  it  down  into  solid  compost  {bdndha  gur).  1  he  liquid  or  Idli 
gur  is  worth  about  R3,  and  the  hardened  compost  some  R4  to  R5  per  maund.  Refined 
sugar  is  never  made. 

"Relations  of  cultivator  with  money-lender.— The  cultivator  of 
sugar-cane  in  the  Surma  valley  is  independent  of  the  money-lender,  unless  he  is  be- 
ginning for  the  first  time,  and  has  not  ready  money  to  buy  cane  cuttings.  In  that 
case  he  takes  an  advance,  repayable  with  interest  when  the  crop  is  harvested.  The 
rate  at  which  cane-tops  sell  in  Cachar  is  stated  as  300  the  rupee,  but  this  seems  ex- 
ceotionally  high.  In  Sylhet,  again,  the  ryot  is  said  to  borrow  money  to  buy  oil-cake 
{knoil)  for  manure. 

"  Area  under  8UOAR*CANE.-^Thereisno  system  of  village  records  in  the  Surmi 
valley,  and  the  estimates  of  the  area  under  sugar-cane  must,  therefore,  be  regarded  as 
conjectural.  The  method  employed  in  Cachar  was  to  require  returns,  through  the 
officers  in  charge  of  police-stations,  from  the  village  policemen  of  their  circles ;  these 
latter  furnished  lists  of  the  suear-cane  fields  witnin  their  beat,  giving  the  length  and 
breadth  of  each  in  '*  reeds*'  of  34  feet,  and  the  station  officers  worked  out  the  circle 
areas  and  sent  them  into  head-quarters.  This  |fave  a  total  of  786  acres,  but  it  was 
believed  that  their  apprehensions  of  new  taxation  had  induced  the  people  to  under- 
state the  facts,  and  on  a  comparison  with  the  results  obtained  by  actually  measuring 
up  the  area  under  cane  in  three  jnauzas  of  each  tahsil,  the  total  extent  of  sugar-cane 
cultivation  in  the  district  has  be^n  estimated  at  900  acres.  For  Sylhet  no  estimate 
that  can  be  relied  on  with  any  degree  of  confidence  is  forthcoming,  but  the  area  under 
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sugar-cane  10  this  district  has  for  some  years  past  been  shown  in  the  annual  adminie- 
tration  reports  as  8^000  acres. 

"  The  average  consumption  of  sugar  per  head  of  population  is  estimated  at  4 
chitaks  a  month  in  Cachar,  t.#.,  6Ib  a  vear,  but  this  seems  low.  Certainly  Sylhet» 
with  its  Urge  Muhammadan  population,  should  not  consume  less  fcur  per  head  than 
the  Assam  valley.  Assuming,  therefore,  an  average  of  loft,  and  dealing  with  coarse 
sugar  only,  we  can  make  the  Following  calculation  \-^ 

Population  of  Sylhet  and  Cachar       • 3,383,867 

One  year's  consumption  of  sugar 33,838,670  Ih 

Deduct  net  imports  of  18S3-83 8,338,341     „ 

Remains  to  be  provided  by  the  produce  of  (say)  9,000  acres  14,490,  339  „ 
Thus  the  average  produce  per  acre  ought  to  be  .        •  1,600    ^ 

Whether  sugar-cane  is  really^  more  productive  in  the  Surma  valley  than  in  Assam 


than  in  the  Assam  valley  districts.  The  custom  of  borrowing  money  to  buv  manure 
in  Sylhet,  if  it  prevuls  extensively,  seems  also  to  point  to  a  more  careful  style  of 
cultivation. 

'*  The  value  of  the  sugar  produced  in  1883-83,  as  thus  estimated  in  quantity,  and 
taking  the  prke  at  R4-S  the  maund,  would  appear  to  be  about  eight  lakhs  of  rupees  s 
at  the  same  rate,  the  sugar-cane  crop  is  worth  80  rupees  the  acre ;  a  sufficiently  pro- 
bable valuation,  though  evolved  from  data  extensively  coloured  by  ccmjecture. 

III.— NORTH-WEST  PROVINCES  AND  OUDH. 

R^ertnces,-'Duikie  &  Fuller,  Field  and  Garden  Crops :  Mr .  G.  Butt, 
Note  on  Sugar  of  Skahj'ahanpur ;  Note  on  Sugar  Cultivation  in 
N,'W,  P,  by  Mr,  D arr ah ;  Report  on  Benares  Sugar,  in  Proceedings, 
Hon*ble  Sast  India  Combany,  1792  ;  Sugar  Statistic  tn  1848  ;  Agri,'Hort, 
Soc.  Ind,:^Trans,,  Vol.  /.,  iMi't23;  III,,  SJ%  7^»  W4. 126,  211 ;  IV.,  1049 
i34ri36,  144*   187,  203;  V.,  36,  66,  72,  Prac,  $^,9^;   VI.,  9,95,249; 


Its,  tjh  '53,  183,252,  347,  433,479;  //..  r^,  235,  266,  375,  479, 5H* 
555;  ///.,  24,  i6»,  227-229,  305-307,  690;  IV.,  18, 19,  20,  28-29,  354,  525, 
618;  v.,  28,  83^4,267,  268,334,  559-562 ;  VI.,  27,  3o,  142,146,  ISO, 
fSf,  153,  238,  306,  325-326,  329-330,  647  ;  Vll.,  39-40,  app.  //,  t2;  VIII., 
Muttra  Dist.,4t,  182;  Allahabad  Diet.,  116:  Patehpur  Diet.,  17 ;  IX., 
Shahjahan^ur,  4^-49,  128-130;  iforadabadDist.  43,  45,  r2t,  127^128; 
Rampur  Dist.,  33. 

Area,  Oatturn,  and  Consamption  ia  the  North-West  Prorinces  and  Oodh. 

One  of  the  most  instructive  and,  at  the  same  time,  the  earliest  paper  which 
treats  of  thesugjar-caneof,  at  least,  a  very  important  part  of  these  provinces 
(the  Benares  Division),  is  that  to  which  mquent  mention  has  already  been 
made,  vie.,  a  detailed  article  published  by  the  Honourable  the  East  India 
Company  in  179^.  The  division  then  embraced  the  Sirkars  of  Benares, 
Chunar,  Ghazf  par.  Jaunpur,  and  Terhar,  as  also  the  pergunnahs  of  Budhof 
and  Kera-Mungrowr.  It  is  explained  that,  owing  to  the  commission  of  sun- 
dry oppressions  on  the  ryots,  the  Political  Resident  had,  in  the  year  1788, 
fixed  the  highd  to  be  used  throughout  the  division  at  3,136  square  yards, 
or,  say,  frds  of  an  acre.  The  report  framed  on  that  standard,  it  is  further 
stated^  was  drawn  up  as  the  average  of  all  the  returns  for  the  five  years 
from  1787  to  1793.  After  detailing  the  proportions  of  cane-land  held 
under  each  system  of  tenure,  the  writer  adas  :  "  Thus  it  appears  that  the 
total  number  of  h(ghds  cultivated  in  five  years  amounted  to  3.77,996,  and 
the  rental  came  to  1(17,^2,310 ;  so  that  the  average  number  of  bighds  for  one 
year  was  75,599."  "It  is  further  pointed  out  that  this  came  to  an 
average  rate  per  bighd  (for  the  entire  division  of  all  classes  of  cane  culti- 
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vation)  of  R4-9-6.  The  land,  it  is  explained,  was  plouglieU  16,  20,  or  25 
times  from  the  month  of  June  to  September,  and  no  erain  was  sown  on 
it  for  the  khanf  crop.  In  the  month  of  December  the  cultivator  then 
placed  a  flock  of  sheep  on  the  field  and  kept  them  there  two,  three,  or  four 
nights  (according  to  his  me^ns,  for  they  had  to  be  hired  from  the  she- 
pte*ds),  for  the  sake  of  their  manure—  such  manure  was  deemed  of  singular 
value  for  sugar-cane.  After  this  the  land  was  watered  from  tanks  or  wells, 
and,  when  properly  moistened,  it  was  aeain  ploughed  two  or  three  times. 
The  cane  was  then  planted  in  January,  Febriiary,  or  March.  Each  btghd 
generally  required  8,000  canes,  and  these  cost  from  Ri>4  to  R3  in  propor- 
tion to  the  strength  and  maturity  of  the  canes.  The  seed-canes  were 
generally  steeped  in  some  tank  of  water  for  a  whole  nieht  and  were  then 
cut  into  pieces  15  to  18  inches  in  length  which  contained  from  4  to  5  eyes. 
The  land  was  then  furrowed  at  about  15  inches  asunder  and  the  seed* 
canes  dropped  into  the  furrows  at  a  distance  of  2  feet  from  each  other. 
They  were  then  covered  with  the  earth  and  the  field  levelled.  In  two  or 
three  days  the  field  was  hoed  to  prevent  the  white-ants  from  lodeing  in 
the  ground  and  agam  levelled.  These  operations  wererepeated  two  or 
three  times  till  the  canes  appeared  above  ground.  When  the  sprouts  attain- 
ed a  height  of  18  inches  the  field  was  manured,  hoed,  and  tneii  watered. 
This  was  repeated  five  or  six  times  till  the  commencement  of  the  rains. 
After  this  suosided  in  December,  January,  or  February,  the  cane  was  cut 
down  at  leisure  and  when  broueht  home  was  divided  into  smaU  pieces^ 
thrown  into  the  mill  and  ground,  and  the  juice  expressed.  The  writer  then 
explained  the  terms  given  to  the  various  crops  of  cane,  such  as,  ist,  Chow 
mu^skalis,  or  lands  cultivated  in  the  first  degree  (vijf.,  that  detailed  above); 
2nd,  ^eri,  or  land  which  had  previous  to  a  cane-crop  yielded  a  kharif 
harvest,  this  was  classed  as  cane-land  second  in  value,  since  ploughing 
could  only  commence  in  October  or  November;  3rd,  ^ovmar,  land  that 
had  aHorded  a  rat4  crop  and  which  therefore  received  still  less  prepara- 
tion for  cane,  the  seed-canes  being  planted  in  March ;  the  fourth  class 
was  called  Muieri,  a  term  which  had  reference  to  the  agreement.  By  this 
system  the  ravat  secured  so  much  land  at  a  fixed  y»mm«  regardless  of  the 
crops  he  migfit  choose  to  cultivate.  The  author  of  the  report  next  dis- 
cussed the  diaracter  of  the  soils  of  the  Benares  lands  as  compared  with 
the  sugar-yielding  tracts  of  Bengal,  and  added  that "  a  striking  difference 
between  the  soil  of  Bengal  and  tnat  of  the  division  of  Benares,  or,  in  gen- 
eral to  the  westward  of  the  Gogra,  as  far  as  Delhi,  is  the  immense  quan- 
tity of  calcareous  matter  it  abounds  with  which,  being  precipitated  by  water 
between  various  strata  of  clay,  forms  an  immense  stratum  of  calcareous 
tufa,  commonly  called  kankar.  The  depth  of  it  varies  much.  Another 
remarkable  difference  is  the  numerous  salt  wells  and  grounds  impreg- 
nated with  salt.  These  are  most  common  in  the  northern  parts,  and  par^ 
ticularl^  in  the  north-west  quarters.  In  some,  the  water  is  limpid,  in 
others  it  is  black  and  stinking  like  the  ouze  or  mud  of  rivers  near  the  sea. 
In  many  parts  also,  during  the  dry  weather,  an  efflorescence  is  seen  on  the 
surface  of  the  ground,  this  is  termed  flos-aseae."  The  writer  then  proceeds 
to  deal  with  the  nature  of  the  canes  grown.  Some,  he  says,  were  small 
but  of  considerable  height,  others  an  inch  or  one  and  a  half  inches  in 
diameter  and  eight  feet  in  height.  The  defective  system  of  cultivation  and 
the  strong  prejudices  of  the  people  he  deplored,  but  deprecated  at  the 
same  time  tne  idea  of  improvement,  especially  in  the  direction  of  Euro- 
pean ploughs  and  machinery ;  these  were  alike  beyond  the  means  of  the 
people  ana  their  physical  powers.  An  insect  pest,  he  affirmed,  often  did 
g^at  dama^  by  lodging  in  the  stems ;  it  totally  destroyed  the  plant,  if 
not  extracted.    Speaking  of  the  problem  that  was  even  then  engaging 
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marked  attention,  namely,  the  possibility  of  European  plantations,  the 
Benares  Political  Agent,  a  century  ago,  arrived,  on  the  whole,  at  an  un- 
favourable conclusion.  The  European  would  have  to  give  high  daily 
wages  to  all  employed ,  he  would  nave  to  keep  a  large  establishment  dF 
sirkars,  peons,  etc.,  Desides  being  liable  to  numerous  deceptions,  so  that 
it  therefore  became  doubtful  whether  the  higher  yield  obtained  by  a 
superior  cultivation  of  an  article  that  fetched  so  low  a  price  as  sugar 
would  compensate  for  the  greater  expenditure.  The  prejudices  of  the 
cultivators,  who  would  have  to  be  employed,  would  entail  a  constant  super- 
vision, and  in  the  Agent's  opinions  these  prejudices  were  so  strong  that 
through  ^  long  custom  and  the  practice -of  his  forefathers  "  the  cultivator 
''  must  literally  be  bribed  to  procure  his  own  advantage. "  How  far  these 
conclusions  have  been  justified  the  reader  will  be  able  to  judge  by  the  re- 
cord given  in  this  article  x>f  a  century's  endeavours  toward  the  establish- 
ment of  European  plantations.  The  reader  may,  in  fact,  be  disposed  to 
comment  that  the  cultivator's  prejudices  have  not  been  materially  changed, 
nor  his  systems  of  cultivation  appreciably  altered  during  the  century 
that  has  lapsed.  The  author  of  the  Benares  report,  here  briefly  sum- 
marised, dealt  with  the  questions  of  the  cost  of  production  and  outturn. 
He  gave  the  cost  of  cultivation  of  one  bi^hd  (approximately  ftds  of  an 
acre)  of  land  with  catie  at  R23  and  the  manufacture  of  the  £iir  therefrom 
at  R9-15;  the  produce,  22  maunds  of  gur^aX  R2  per  maund  (that  is, 
R44),  so  that  the  profit  came  to  Rii-i.  Other  examples  aflorded  very 
nearly  the  same  result.  Working  out  the  total  produce  for  the  3,77,990 
bighds  (251,997  acres)  this  was  found  to  be  (for  the  five  years)  67,89,601 
maunds  (of  80ft),  or  an  averaeeof  17  maunds  38  seers  7  chattacks  of 
g&r  j>er  highd.  The  A^ent  then  proceeded  to  estimate  the  amount  of 
facka  chini  that  ouantity  of  gut  would  have  afforded  assuming  that 
it  was  all  so  manufactured.  He  allowed  for  a  loss  by  evaporation  in  the 
first  stage  of  boiling  of  6  seers  per  maund,  and  further  affirmed  that  as 
one  maund  of  the  syrup  thus  purified  only  afforded  i  of  its  weight  of 
chini,  14,43,790  maunds  would  have  been  obtained.  The  17  maums38 
seers  and  7  chattacks  of  g4r  produced  per  bighd  was  derived  from  maunds 
98-31-10  of  cane  juice,  or  one  maund  of  ^r  from  5}  maunds  of  juice.  The 
writer  added,  however,  to  this  statement  of  the  average  yield  that  a  supe- 
rior quality  of  cane-juice  Would  afford  i  maund  of  gdr  from  3  maunds 
of  the  juice.  It  does  not  seem  necessary  to  follow  the  Agent  into  every 
detail.  Enough  has  perhaps  been  eiven  to  a£Eord  data  upon  which  com- 
parisons may  be  drawn  with  the  modern  systems  and  results.  One  further 
point  may,  however,  be  here  mentioned.  The  Agent  says  that  "  in  1787-88 
the  exports  of  chini  amounted  to  only  maunds  of  sorts  1,70,352  ;  hence  the 
increase  came  to  maunds  94,277. "  These  exports  went  mainly  to  Calcutta, 
but  a  considerable  amount  went  also  to  the  Deccan.  The  consumption  of 
sugar  in  Benares  from  1787—92  was  also  dealt  with  by  the  writer  wnosere* 
port  is  here  briefly  reviewed.  He  arrived  at  the  conclusion  that  the  annual 
consumption  of  chini  might  be  put  at  1,20,000  maunds  for  the  population 
of  2,911,556.  This,  it  maybe  said,  would  come  to3'29ftof  chini  or  to 
three  times  that  amount  if  expressed  as  gnr,  or  coarse  sugar. 

In  the  Statistics  of  Sugar  (published  in  1848)  it  is  explained  that  it  was 
found  desirable  to  refer  these  provinces  to  two  great  sections,  vis.,  the 
Benares  Division  (chiefly  concerned  in  the  Calcutta  supply)  and  the  upper 
districts  that  send  little  or  no  sugar  to  Calcutta,  but  which  furnish  the 
PanjSb.the  Deccan,  and  the  Central  table-land  with  considerable  amounts. 
The  Benares  Division,  thus  isolated,  in  some  respects  corresponds 
to  the  region  which  has  already  been  dealt  with^  in  connection  with  the 
vetums  of  1793.    It  m^y  serv^  therefore,  a  useful  purpose  to  contrast  the 
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6giires  which  denote  the  trade,  as  it  may  be  said,  at  the  begnnnine  and  in 
the  middle  of  the  present  century.  The  following  table  exhibits  the  posi- 
tion of  the  Benares  Division  in  1848  :  ^ 


Area  culti- 
vated with 
cane  in 
highds  of 

14,400 

square  feet 

(a^rd  of  an 

acre). 

Produce  of 
^rffin 

maunds  of 
80ft. 

Consumption 
of  f  ijr  in 

maundi. 

Surplus 

available 

for  export 

in  maunds. 

Goruclcpore    .... 
Azimj^ur       •         •        .         • 
laoopar         •        •        .        . 
Mirzapore      •         •         .        . 

Benares 

Gazfpdr 

4,26,436 
1,73.503 
70,053 
33,465 
1,74,648 
'»u,293 

14,84.288 
30,19,087 
3.57,7^ 
1,83,169 
5,46,738 
9,71,605 

5,70,723 
12,23,511 
85,747 
58,500 
4.40,186 
4,10,088 

9,13,566 
7,95,576 
2,72,017 
1,23,669 
1,06,542 
5.61,517 

TOTAL       .{fifW,          . 

9.89.387 
329,795 

}55,6i,64i 

27,88,754 

27,72,887 

The  surplus  thus  shown  when  reduced  to  sugar  would  come  to  9,24,296 
maunds,  "a  quantity  which  approximates  to  that  estimated  to  have  been  an- 
nually imported  into  Calcutta  from  Benares."  It  is  explained  that  the  produce 
of  the  soil  varies  from  3  maunds  5  seers  and  3  chattacks  to  1 1  maunds  25 
aeers  and  7  chattacks  per  highi.  Taking  the  average  of  these  two  extremes 
and  expressing  the  result  in  acres,  the  yield  may  be  said  to  have  been  22 
maunds  oi  gir  an  acre.  But  there  must  have  b^n  more  lands  in  1848  that 
gave  a  lower  return  than  the  average  of  the  two  extremes  than  what  ex- 
ceeded that  average,  since  the  actual  average  yield  of  the  division  was 
found  to  be  5  maunds  24  seers  13I  chattacks  a  highd.  The  highest  returns 
were  in  Azimghur  11  maunds  25  seers  and  7  chattacks  followed  by 
Ghazipdr  with  8  maunds  29  seers  and  3  chattcaks.  The  lowest  was  in  the 
Benares  District  itself,  namely,  3  maunds  5  seers  and  3  chattacks.  We  thus 
learn  that  the  actual  average  outturn  in  the  division  was  about  17  maunds 
of  ^r  an  acre.  It  will  accordingly  be  seen  that  the  returns  of  1792  mani- 
fest a  higher  yield  than  what  was  arrived  at  for  1848.  This  may  have 
been  due  to  the  extension  of  suear-cane  cultivation  (with  the  increasinc^ 
demands)  into  portions  of  the  Division  which  were,  by  no  means,  so  weU 
suited  for  the  crop  as  were  those  to  which  its  cultivation  had  been  restrict- 
ed at  the  time  of  the  earlier  estimates.  The  Division  in  1792  did  not  em- 
brace so  large  a  country  as  that  of  1848,  but  allowing  for  that  error  it  may 
be  said  that  there  were  under  cane  251,997  acres  as  against  329,795  acres 
in  i8|44.  These  figures  represent  for  the  56  years  an  average  annual  ex- 
pansion of  the  sufi^arH:ane  area  of  the  Division  of  '55  per  cent.  Of  one  of 
the  districts  included  in  the  returns  of  1848,  vtir.,  Azimghur,  we  have  most 
instructive  particulars  for  the  year  1836.  In  that  year  Mr.  R.  Montgomery 
made  a  careful  survey  of  the  district,  and  his  report  on  sugar-cane  lends 
the  strongest  support  to  the  possible  accuracy  of  the  returns  of  1848.  In 
1836  there  were  1,02,725  highds  under  cane'  and  these  were  estimated  to 
have  yielded  12,32,707  maunds  gur,  or  a  little  over  12  maundsa^i^Arf. 
The  exports  to  Calcutta  came  to  2.00,000  maunds  of  sugar,  and  a  large 
trade  also  took  place  westward  (see  Trans^  Agri.'Hort,  Soc,  K.,  72). 
From  many  other  circumstances,  besides  results  like  the  low   expansion 
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justified  above  by  the  statistical  returns,  the  writer  has  had  the  conviction 
forced  on  him  that  the  modem  expansion  spoken  of  at  nearly  everv  period  of 
the  Indian  sugar  trade  has  been  the  extension  into  tracts  not  formerly  cultivat- 
ed, until  it  may  now  be  said  sugar-cane  is  gfown  in  every  district  through- 
out the  length  and  breadth  of  the  empire.  The  peace  ana  prosperity  which 
followed  the  advance  of  the  British  power  in  Inaia  may  not  only  be  viewed 
as  having  opened  out  a  great  foreign  trade  for  the  country,  but  as  having 
vastly  extended  internal  traffic.  It  became  possible  for  the  people  to  be  scat- 
tered in  small  communities  in  the  remotest  comers  of  the  empire  and  to  there 
indulge  in  such  a  highly  remunerative  cultivation  as  cane»  without  fear  of  the 
loss  of  their  labours  from  oppression  and  robbery.  It  is  thus  probable 
that  did  the  data  exist  for  such  an  enquiry  it  might  be  shown  that,  from 
year  to  year,  the  area  of  sugar-cane  cultivation  may  have  actually  contract- 
ed in  many  of  the  once  famous  districts  of  production  omtv^  to  their  mar- 
kets being  cut  away  from  them  through  new  cultivations  m  tracts  where 
cane  was  formerly  unheard  of.  This  idea  is  borne  out  by  the  traditions  of 
cane  cultivation,  where  it  is  believed  that  such  and  such  a  district  obtained 
its  stock  from  a  neighbouring  district  and  took  to  cane  cultivation  in  a 
certain  year,  thereby  being  able  not  only  to  meet  its  own  demands,  but  to 
actually  enter  in  tne  lists  of  external  supply.  In  this  view  it  becomes 
therefore  desirable  to  extend  the  enquiry  of  sugar-cane  cultivation  for  the 
year  1848,  so  as  to  embrace  the  entire  area  of  the  North- West  Prov- 
inces instead  of  confining  observation  to  the  Benares  Division.  The  de- 
tailed table,  furnished  in  1848,  included  certain  portions  of  what  is  now 
classed  under  the  Panjdb,  such  as  the  Delhi  Division*.  This  will,  therefore, 
be  excluded  from  present  consideration.  A  column  is  also  shown,  in  the 
ori^nal  table  (from  which  the  form  given  below  has  been  compiled),  to  ex- 
hibit the  date-palms  of  these  provinces.  There  were  258,071  palms  in  1848, 
but  as  these  do  not  appear  to  have  a£forded  sugar,  they  may  be  omitted 
from  consideration : — 

*  Ghazipur. — In  the  pagine  of  this  article  the  space  below  has  been  left  anoc- 
cupied.  It  may,  perhaps,  be  usefully  utilized  in  drawing  attention  to  a  paper  on  the 
cane  cultivation  of  the  Ghazipur  District  of  the  Benares  Divisionjrom  tne  pen  of 
P.  Michea,  Esq.,  which  appears  in  the  Journal,  Agri-Horticultural  Society,  India, 
Vol.  VI.  (New  Series)  pp.  5SH58.  That  article  sets  foith  the  chief  defects  of  the  System 
of  sugar  manufacture  m  the  Benares  Division  and  may  be  accepted  as  in  some  re- 
spects carryiofT  the  histork:  facts,  here  more  especially  dealt  with,^  down  to  the  year 
1878.  The  opening  sentence  or  two  will  be  seen,  however,  to  justify  the  inference 
that  Mr.  Michea  was  probably  unaware  of  the  European  efforts  that  had,  half  a 
century  and  more  prior  to  the  date  of  his  article,  been  undretaken  to  advance  the 
Benares  Industry  to  a  position  more  nearly  akin  to  that  in  the  sugar  producing 
colonies.  Mr.  Michea  says: — "The  production  of  sugar  in  the  Benares  Divbion, 
like  all  other  industries  essentially  Native  and  on  which  no  European  improvement 
has  been  grafted,  remains,  to  this  day,  governed  by  the  same  system  if  agricoltare 
and  manufacture  which  has  existed  for  ages.  The  Natives  have  introduced  no 
change  whatever,  and  yet  no  other  industry  has  been  more  thoroughly  improved 
during  the  last  50  years  than  the  surgar  industry."  While  fully  aware  that  no 
material  improvement  has  been  effected,  the  writer  can  hardly  support  the  opinion 
that  the  present  methods  of  cultivation  and  manufacture  are  essentially  Native. 
Th<y  have  been  repeatedly  modified  and  in  the  nature  of  the  cultivated  stock  the 
modifications  have  resulted  in  a  degeneration  rather  than  an  improvement. 
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It  will  thus  be  seen  that  there  were  in  1848,  I7,86»324  bighds  {or,  say, 
595*441  acres)  under  sugar-cane,  and  that  these  yielded  of  edible  canes  and 
canes  used  in  the  expression  of  their  juice,  a  quantity  which,  when  repre- 
sented on  the  standard  of  gur,  came  to  1,05,33,868  maunds.  The  local 
consumption  in  these  provinces  was,  for  the  year  under  consideration,  as- 
certained to  have  been  equal  to  58,19.1 18  maunds  oig4r.  Certain  districts, 
however,  consumed  more  than  they  produced  and  an  interchange  took 
place  which  resulted  in  an  import  of  6,99.844  maunds.  That  amount 
added,  therefore,  to  the  production,  less  the  consumption,  exhibits  the  net 
balance  (47,04,750  maunds),  which  was  available  for  export.  The  largest 
exporting  division  was  Benares  with  an  amount— 27,72,887  maunds— which 
was  almost  entirely  consigned  to  Calcutta.  Commenting  on  this  traffic  (be- 
tween Benares  and  Calcutta)  the  Government  of  India  pointed  out  (in  1848) 
that  that  amount,  plus  the  balance,  shown  by  the  province  of  Bengal  as  having 
been  available  for  export  {via,,  22,99,523  maunds  of  8olb)  and  expressed  in 
sugar,  would  come  to  16,90,803  maunds,  a  figure  which  very  closely  corre- 
sponded with  the  foreign  exports  from  Calcutta  for  the  year  in  question.  It 
is,  perhaps,  scarcely  necessary  to  urge  that  much  faith  should  not  be  placed 
on  the  accuracy  of  the  figures  shown  for  consumption  per  head  of  popula- 
tion. The  means  of  balancing  imports  and  exports  m  production  were 
not  even  so  complete  as  they  are  at  the  present  day,  and  it  is  doubtful  if 
the  census  of  the  population  for  1848  could  be  regarded  as  very  trust- 
worthy. It  is  probable,  however,  that  any  error  due  to  imports  would  not 
have  oeen  so  serious  for  the  returns  of  that  year  as  at  tne  present  time. 
The  facilities  of  transport  were  nothing  like  so  mat  as  now,  and  the  inter- 
changes were,  therefore,  more  from  district  to  district  than  from  province  to 
province.  Foreign  susar  did  not  apparently  penetrate  to  any  very  great 
extent  from  the  coast.  The  determination  of  the  centres  of  sugar  production 
(intended  for  exportation  to  foreign  countries)  seems  to  have  been  regulated 
very  largely  by  proximity  to  rivers  and  other  routes  of  transmission  to- 
wards the  coast.  Railways  soon  altered  all  this,  however,  just  as  canals 
afforded  the  water  necessary  for  cultivation  in  fertile  tracts  which  had 
hitherto  not  been  brought  under  cane,  if  indeed  under  any  crops.  Expan- 
sion became  equivalent  more  to  diffusion  than  to  increase  of  the  original 
areas.  Tracts  of  country  not  suited  for  cane  culture  were  thereby  appa- 
rently brought  under  the  crop,  with  the  result  that  the  acreage  yield  was 
lowered.  This  peculiarity  has  alread)r  been  indicated,  but  it  seems  neces- 
sary that  the  character  01  the  expansion  of  sugar-cane  cultivation  should, 
as  far  as  pcssible,  be  clearly  appreciated.  There  is  .one  feature  of  the 
figures  here  briefly  reviewed  that  deserves  special  consideration.  The 
officer3  who  compiled  the  statistics  of  the  North- West  Provinces  for  1848 
were  careful  to  avoid  the  error  of  regarding  the  area  g^wn  with  cane  as 
necessarily  that  which  afforded  sugar.  They,  however,  did  not  carry  this 
principle  to  its  final  issue  by  showing  the  amount  of  land  devoted  to  edible 
canes,  to  canes  used  in  the  preparation  of  gur  and  to  canes  grown  exclu- 
sively for  the  sugar  trade. 

The  consumption  of  the  North- West  Provinces  will  be  seen  to  have 
amounted  to  only  a  little  over  half  the  production  (table,  p.  165),  whereas  in 
Bengal  (table,  p.  132)  the  consumption  was  quite  two-thirds  of  the  production. 
These  provinces,  therefore,  grew  far  more  largely  for  exportation  than  was  the 
case  in  Bengal.  But  two  other  facts,  of  perhaps  even  greater  significance, 
may  be  here  alluded  to  as  exemplified  by  the  returns  of  1848,  vtjr.,  while 
the  consumption  per  head  of  population  was  double  that  for  Bengal  (trt jr., 
23'6Ib  in  the  North- West  Provinces  and  ii'2lb  in  Bengal),  the  produc- 
tion of  g^r  per  acre  was  considerably  less,  vijf.,  18  maunds  in  these  prov- 
inces and  27  maunds  in  Bengal.    And  these  results  will  be  found  to 
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bear  a  distinct  relation  to  the  most  recent  corresponding  returns— the 

CULTIVATION 
N.-W. 

averages  for  the  five  years  ending  1888.    Thus,  for  example  (p.  u6),  con- 

sumption to  head  of  population  of  coarse  sugar,  34lh  in  the  North-West 
Provinces  and  Q^fc  in  Bengal ;  production  22*9  maunds  an  acre  in  the 

Provinees. 

Area  ft 

North-West  Provinces  and  287  maunds  in  Bengal. 

OuttttPB. 

Having  thus  briefly  alluded  to  some  of  the  more  striking  features  of 

the  sutistical  and  other  facts  which  have  been  published  regarding  the 

sugar  trade  of  these  provinces,  one  hundred  years  ago,  and   also  during 

the  middle  of  the  present  century,  it  becomes  necessary  to  carry  tlic 

inquiry  down  to  the  present  date.     Although  in  some  respects  superseded 
by  more  recent  returns,   the  following  t^le  for  the  year  i83i-82  may 

be  here  given.     It  deals  with  certain  facts  of  the  North-West   Prov- 

inces sugar  trade  after  the  same  plan  as  has  been  shown  for  the  year 
1848.     A  comparison  of  the  results  is  therd^y  facilitated  :— 

Statement  showing  etrea  under  Sugar-cane  and  its  outturn  in  the  year 

1881-82. 

AVBKAOS  OUTTURN 

Hi 

PBK  ACRE   OF  UM- 

District. 

Area 
under 
sugar- 
cane iir 
acres. 

DRAIMBD   SUGAR. 

Total  ont- 

tnm  of  un- 

drained 

sugar  in 

maunds. 

Average 
price  of 
nndrained 
sugar  per 
mannd. 

Estimated 

outturn  of 

drained 

sugar« 

DiTl- 

•km. 

In 
annas. 

In 
maunds. 

1 

1 

a 

4 

S 

6 

7 

8 

9 

DdnDuB      . 

I,3«0 

16 

30«5 

30*5 

S6,«40 

X  a.  p 
5    9    1 

7.873 

n 

Saharainpar     . 

36,a58 

II 

14*1 

JO'S 

511,337 

5    s    3 

153,371 

Mozaffairnagar 

P»!Sfl 

15 

19*3 

30-5 

1,014,83s 

458 

304,450 

m' 

Meernt    . 

89,851 

15 

19*3 

30*5 

1,735.139 

4  13     5 

517,543 

s 

Bulandshhr     . 

io,5a« 

14 

179 

305 

188.415 

4  10    9 

56,534 

Aligarh  . 
Total 
Bijuor 

1.735 

15 

193 

30-5 

33,313 

4  13    0 

9,994 

193,506 

... 

i8-3 

... 

3,499,178 

4  14    0 

1,049,753 

P  r 

S4.9aS 

16 

300 

300 

1,647,750 

4    5     3 

494,335 

»r 

Moradabad      . 

44*313 

15 

38*1 

300 

1,345, »95 

4    3  11 

373,558 

s 

BarelUy 

4i.''40 

13 

335 

300 

930,150 

5    7    6 

379,045 

M  J 

Badaan 

15,991 

16 

30O 

300 

479.730 

4    6    7 

143,919 

Shajahanpur  . 

43,aoa 

13 

33'5 

30O 

973,045 

4    7    7 

391,613 

.      &( 

Plltbhit 

Talal 
Mnttra 

39,961 

13 

335 

300 

674,133 

4    8     I 

3oa,a37 

339.73* 

>5"9 

5,948,993 

490 

1,784,697 

* 

804 

13 

33-5 

30-0 

18,090 

4  II  10 

5,437 

■  A 

N^^pnrl 

3,533 

8 

iS'o 

300 

37,845 

5     1    3 

H.353 

10,611 

14 

J63 

30*0 

378,008 

5    4    8 

83,403 

Fanikhabad    . 

16,331 

16 

300 

300 

486,930 

4  14     3 

I46,079» 

Btawah 

11,041 

16 

300 

300 

331,330 

4  14    3 

99.3«9 

V 

Etah 

Total       . 
Cawtipofie 

16,617 

14 

36*3 

300 

435,365 

4  11     4 

130,609 

57,837 

.». 

350 

... 

1,587,468 

4  14  11 

476,339 

•Y 

6,SS3 

15 

38-1 

30-0 

175,147 

396 

5>,544 

•  i 

rSa?"'        • 

3,031 

4 

13 

344 

300 

30*5 

73,713 

508 
4    7  '7 

33,114 

5i 

Allahabad       \ 

i«»353 

<4 

a«'a 

.    300 

368.638 

4  13     0 

80,588 

:i/ 

Haroirpor 

3,176 

13 

i6-7 

30*5 

36,339 

4  10    9 

IS^^l 

*     "Sil 

Jauipur 

Total       . 

53,340 

13. 

184 

345 

963,056 

378 

388,917 

74,037 

... 

33-8' 

... 

i,5i6.8«* 

456 

455,065 
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In 

N.-W. 

ProTinees. 

Area  ft 
Outturn. 


Divi- 
sions. 

District. 

Area 
under 
sugar- 
cane in 
acres. 

AvBRAOa  OUTTURN 
PER   ACRC  OP   UN- 
DRAINED  SUGAR. 

Full  (or  16  annas) 
outturn     of    un- 
drained sugar  per 
acre  in  maunds 

Totai  out- 
turn of  un- 
drained 
sugar  in 
maunds. 

Acreage 

price  of 

undrained 

sugar  per 

Estimated 

outturn  o£ 

drained 

In 
annas. 

In 
maunds. 

sugar. 

I 

a 

3 

4 

5 

6 

^ 

8 

9 

li 

Azamgarh 

Mirsapor 

Benares 

GoralLhpar 

Basti       ,        . 

Ghazipur 

Baliia     .        . 

Total       . 

falaun    .       . 
,  banti     . 
Lalitpur .       . 

Tout       . 

Kunoaon 
Garhwal . 
Taral      .       . 

Total 

Oban  0  Total. 

75.310 
i«,S79 
ai,oo3 
67.895 
39,448 
33,439 
43,534 

13 

13 

13 
IS 

14 

M 
13 

19*9 

%\ 

330 
31*4 

184 

345 
345 
345 
345 
345 
34s 
345 

1498,669 
sag^aa 
336,455 

1,561,585 
630,187 
479.980 
800,843 

3  II    a 

4  7    7 

^    ^    I 
4     I    8 

3    5    7 

^    2    ^ 
383 

449>«or 

98,977 

>89,0SS 
143,994 
340,353 

376,188 

... 

303 

... 

5,687,640 

3  II     I 

1,70(^393 

< 

516 

14 

34-4 

36-3 

300 
30*0 
300 

*6.88o 
13,519 

4  14     3 

5  6     , 
0    5    5 

3/)tf4 
4,956: 

■If 

1.594 

16 
14 

35*3 

... 

30,399 

5    8    7 

6,I30 

4^150 

345 
3r4 

34*5 
345 
»4*5 

88,810 

7    3    " 

7  14    5 
4    4    9 

361643 

4,150 

... 

33*9 

... 

88,810 

tf    7    5 

a6,643 

«.^^ 

«36,934 

.^ 

33*9 

•«. 

18,349,369 

4  14    8 

5,5^ 

Column  6  shows  the  amount  of  maunds  of  r&r  which  has  been  ascertained  to  be  the 
mailraum  outturn  of  a  good  crop.  Column  7  shows  the  result  in  maunds  of  ^r  of  the  crop  of 
lS»«i;-i"°T*°  ^  f**®**'  *^*  average  price  of  ;f  A-  per  maund  during  the  year.  Column  9  shows 
estimated  outturn  of  refined  sugar  at  the  average  rate  of  30  per  cent,  of  ^. 

It  will  thus  be  seen  that  in  1881-83  the  area  under  sugar-cane  had  ex- 
'K?  u  u  ^^^  considerably  in  Meerut,  Kumaon,  Rohilkhand,  Ag^ra,  and 
Allahabad,  although  it  had  contracted  in  Benares  from  that  shown  in  the 
table  for  1848I  But,  while  the  acreage  in  the  last-mentioned  division  was 
less,  the  yield  was  considerably  greater;  the  total  outturn  in  Benares  Divi- 
sion m  1881-83  was  56,87,640  maunds ;  in  1848, 5S.6i,<^i.  The  total  returns 
of  yield  for  the  North-West  Provinces  in  these  years  were  in  1881-83, 
ii^**^  6g  maunds  and  in  1848,  IAS»23,868.  Another  striking  feature  may 
be  nc^ed.  I  n  the  older  returns  the  yield  per  acre  came  to  18  maunds,  whereas 
m  1881-83  It  was  raised  to  339  maunds.  It  is  perhaps  undesirable,  however, 
to  comment  very  specially  on  the  figures  for  1881-83.  since  more  recent 
fi^.!^'i??i?"^  *^^v«  »n  s®««  respects  proved  these  to  be  defective.  Mr. 
Schofield  8  NoU  on  Sugar  (to  which  frequent  mention  has  already  been 
made)  gave  a  review  of  the  information  available  up  to  1887,  and  the  re- 
port furnished  by  the  Local  Government  on  Mr.  Schofield's  NoU  added 
stiU  more  recent  data.  Thus,  for  example,  on  the  subjects  of  yield  per  acre 
and  consumption  to  head  of  population  it  was  stated  that— 
'Mt  is  estimated  that  the  net  exports  of  nnrefioed  sagar  from  the  North-Wortem 
Provinces  are  on  an  average  39  lakhs  maunds.  Th»,  when  deducted  from  the 
total  estimated  produce  (i8oi  lakhs),  leaves  1411  Ukhs  maunds  for  consumptkro  and 
an  average  rate  of  17  seers  per  head  of  population  in  the  North-Western  Provkices. 
me  total  average  produce  in  Ondh  is  now  stated  to  be  27!  lakhs  of  maunds  (or  21 
maunds  per  acre),  which,  after  allowing  for  a  net  export  of  5  Ukhs  maunds^  leavees 
an  amount  sufficient  to  give  a  rate  of  8  seers  per  head  of  population.    As  regards  the 
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diffefence  between  tke  mte  of  consumption  in  the  North- Western  Provinces  and  Ckidh, 
the  Director  writes  as  foUow-s  :— 

**  'Sugar  in  India  b  more  an  article  of  luxury  than  one  of  absolute  necessity.  Its 
consumption  must,  therefore,  greatly  depend  on  the  extent  of  cultivation  and  on  the 
means  of  the  masses.  It  need  not,  therefore,  be  matter  for  surprise  that  the  rate  of 
consumption  should  be  less  in  Oudh»  where  sti^r-cane  occupies  i  '5  acres  per  100  acres 
cultivated  af^ainst  3  acres  per  too  acres  cultivated  in  the  North- Western  Provinces, 
and  where  the  mass  of  the  agricultural  population  are  not  as  well-to-do  as  in  the  case 
<rf  the  North- Western  Provinces.  The  agriculturists  of  Meerut,  Rohilkhand,  and 
PfiHrftj,  ^  divisions  OMSt  largely  producing  sugar,  are  believed  to  be  on  the 
whole  better  off   than  those  of  other  divisions.^ 

**  Large  consignments  of  undrained  sugar  are  said  to  be  sent  from  Gorakhpore  to 
refneries  in  Behar,  whence  it  returns  by  rail  in  the  form  of  refined  sugar," 

The  table  given  at  paee  116  shows  the  area,  outturn,  and  consump- 
tion in  the  provinces  of  India  worked  out  to  the  average  of  five  years.  It 
may,  however,  by  way  of  concluding  this  chapter  be  desirable  to  furnish 
the  actual  area  returned  for  sugar-cane  during  the  past  three  years :  — 


1887-88. 
Acres. 

1888-89. 
Acres. 

1889-90. 
Acres. 

North-West  Provinces        .        ... 
Oudh 

960,693 
331,731 

990,219 
238,224 

871,008 
213,318 

Total 

iti93»4i4 

1,238^3 

1,084,326 

CULTIVATION 

In 

W.-W. 

Provinces. 

Area  ft 
Outtul^n. 


Oudh  has  not  been  \ecy  specially  alluded  to  by  the  author,  since  to  deal 
with  every  province  of  India  upon  a  uniform  plan  and  fairly  completely 
would  run  to  more  than  double  the  space  that  can  be  afiforded  in  this  pub- 
Hcation.  But  it  is  believed  that  the  reader  will  be  able  to  leam  all  of  very 
special  interest  regarding  Oudh  from  the  numerous  quotations  from 
district  authors  given  below. 

Perhaps  the  most  instructive  paper  which  has  as  yet  appeared  on  the 
sugar-cane  cultivation  of  these  provinces  is  that  by  Mr.  H.  Z.  Darrah. 
This  was  published  by  the  Government  of  the  North- Western  Provinces 
in  1883,  and  the  greater  portion  of  it  seems  to  have  been  directly  utilized 
bv  Messrs.  Duthie  &  Fuller  in  writing  their  Field  and  Ga  rden  Crops, 
The  writer  need  offer  no  further  apology  for  republishing  the  article  re- 
ferred to,  than  that  he  has  taken  the  liberty  to  give  one  portion  of  it  in  this 
chapter  and  the  remainder  in  that  on  sugar  manufacture.  To  allow  of  this, 
it  has  been  necessary  in  one  or  two  instances  to  re-arrange  slightly  the 
paragraphs.  It  may  also  be  added  that  Mr.  Moens'  description  of  the 
sugar-cane  of  Bareilfy,  which  Mr.  Darrah  freely  quotes,  has  been  left  in 
the  form  10  which  it  appears  in  the  Gazetteer  and  thus  as  a  district 
account, 

^OiSTRIBUTlON.^The  total  area  imkr  cane  in  the  whole  of  the  North- West 
Proviaces  and  Oudh,  may  be  asnimed  as  9I  lakhs  of  acres,  amounting  to  2*5 
per  cent,  on  the  total  cropped  area,  and  4*8  per  cent  on  the  area  undfer  khati/ crops. 
Its  cultivation  is  greatly  restricted  to  certam  wdl-roarked  localities.  The  natural 
home,  so  to  speak,  of  the  cane,  is  the  strip  of  damp  country  underlying  the  hills 
which  comprises  a  large  portion  of  Rohilkhand,  Oudh,  and  the  Benare*  Division. 
Here  it  is  often  tfrown  without  irrigation.  But  the  increased  facility  for  irri|pation 
afforded  by  canals  nas  led  to  a  great  extensioo  of  its  cultivation  in  the  drier  districts 
of  the  Ganges-jumna  Doib,  notably  in  the  upper  portion  of  the  Meerut  Division, 
where  it  now  forms  oae  of  the  principal  staples.  It  is  idso  grown  very  largelv  in 
^  dbtricti  of  the  Benares  Dmskm  which  lie  between  the  Gtm,  and  Ganges,  where 
water  is  near  the  anrfsce  and  irrigation  from  wells  and  tanks  is  much  practised. 
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South  of  the  Jumna  its  cultivation  is  almost  unknown,  although  the  Y»ccuiTence  of 
numerous  disused  stone  sugar*mills  in  the  villages  of  this  tract  gives  some  ground 
for  supposing  that  it  was  once  one  of  the  kxal  crops.  A  striking  fact  in  connection 
with  the  extension  of  sugar  cultivation  in  the  Meerut  Division  is  its  restriction  to 
the  three  Northern  districts  of  Saharanpur,  Muzaffamagar,  and  Meerut,  although 
canal  irrigation  is  equally  abundant  in  the  two  southern  districts  of  Bulandshahr  and 
Aligarh.  The  explanation  lies  in  the  large  extent  of  indigo  cultivation  in  these 
two  latter  districts,  which  has  as  yet  kept  the  sugar-cane  completely  in  the  back 
ground. 

'*  S BASONS.— The  sugar-cane  season  comprises,  roughly  speaking,  a  whole  year. 
Sowing  commences  in  February,  and  the  harvesting  of  the  previous  year's  cane  fo  not 
concluded  till  very  shortiv  before  this*  If,  however,  cane  is  to  be  classified  with 
other  crops,  it  must  be  ranked  with  those  produced  in  the  kharif  sceaon,  since  it  is  on 
the  warmth  of  the  summer  months  that  its  growth  principally  depends. 

"  Rotation.— >A  cane  crop  is,  as  a  rule,  preceded  by  a  whole  year's  fallow,  the 
land  not  having  been  occupied  in  either  kharif  or  rabi  preceding.  Occasionall]r> 
chiefly  in  the  Sub-Himilayan  tract,  it  follows  a  kharif  crop  of  rice  or  pulse,  when  it 
is  known  as  kharik  as  oppo8ed.tod Mra/,  or  fallowed  cane,  and  its  produce  is  estimated 
to  be  decreased  by  ith  to  ^rd.  Now  and  then  it  is  even  sown  immediately  after  a 
crop  of  gram  on  land  which  has  not  been  allowed  even  a  half-year's  fallow,  but  this 
is  rare.  The  rents  char^jred  for  cane  in  the  Sitapur  District  are  R 10-12,  R9-9,  K8  and 
R6-I3  per  acre  according  as  it  is  g^own  after  a  year's  fallow  (purali),  after  rice 
{dhankeriii  after  autumn  pulse  {masert),  or  after  gram  {charrert).  But  these  are 
exceptional  cases,  and  the  rule  for  the  provinces  is  that  cane  requires  a  year's  open 
fallow ;  land  lying  fallow  for  cane  is  known  mspdndra, 

**  Mixtures.— A  crop  of  melons  or  onions  is  occasionally  gathered  off  a  cane 
field,  being  planted  on  the  ridges  of  the  irrigation  beds,  and  being  off  the  ground 
before  the  canes  have  made  much  progress.  Hemp  and  castor  are  frequently  grown 
as  a  border,  but  beyond  this  no  subordinate  crops  are  ever  mixed  with  the  cane. 

**  Soils  and  Manuring. — Sugar-cane  land  is  usually  good  loam  or  light  clay, 
and  is  invariably  manured  except  in  tracts  such  as  the  Himalayan  Tarai  and  the 
old  bed  of  the  Ganges  in  the  Etah  District  where  the  ground  is  saturated  with 
moisture,  which  is  made  to  supply  the  place  of  both  manure  and  irrigation.  The  weight 
of  manure  applied  per  acre  varies  between  150  and  300  maunds.  In  the  Shahjahanpur 
and  Muxaffarnagar  Districts  it  is  the  custom  to  apply  the  whole  of  the  available 
manure  to  the  cane-fields  and  the  manured  fields  are  therefore  not  collected  in  a  belt 
round  the  village  site,  as  is  usually  the  case,  but  scattered  at  intervals  over  the  village 
land.  From  Fatehpur  the  practice  of  herding  cattle  at  night  on  cane-fields  is 
reported.  The  manure  is  applied  shortly  before  sowing  and  well  intermingled  with 
the  soil  by  frequent  ploughings. 

"  TiLLAOB. — Ploughing  commences  with  the  rains  and  is  continued  in  as  op- 
portunity offers  till  sowing  time.  During  November  the  land  is  allowed  a  rest,  it 
being  considered  unlucky  to  plough  in  that  month  (Bareilly),  possibly  because  it  may 
encourage  the  germination  of  weeds,  many  of  which  are  seeing  then.  The  number 
of  times  to  which  cane  land  is  ploughed  is  occasionally  as  many  as  35,  and  averages 
about  13  or  15. 

**  Sowing. — Cane  is  propagated  by  cuttings  or  layers  and  not  from  seed.  The 
cuttings  are  made  either  from  the  upper  portion  Si  the  cane,  which  b  of  but  little  use 
for  sugar  making,  or  from  the  whole  cane,  and  must  be  always  long  enough  to 
nu:lude  two  internodes,  t.#.,  three  nodes  or  joints.  The  young  canes  are  produced 
from  buds  which  spring  from  the  nodes  under  artificial  stimulation,  and  with  an  eye 
tothis,  the  seed  canes  are  generally  kept  for  some  days  buried  in  damp  earth,  and 
sometimes  even  soaked  in  water  for  13  hours  before  sowing  (Allahabad).^  The  cuttings 
are  covered  with  earth  by  a  third  plough  following  the  sower,  and,  since  the  rows 
should  be  at  least  a  foot  apart,  it  is  usual  to  strike  two  or  three  blank  furrows  between 
the  one  in  which  the  seed  has  fallen  and  the  one  next  sown.  The  amount  of  seed 
used  per  acre  b  about  30,000  cuttings,  which  represent  some  3>ooo  to  5,000  canes. 
Cane  is  occasionally  ratooned,  t.#.,  allowed  to  spring  up  from  the  roots  of  a  previous 
crop,  in  which  case  the  iuice  is  said  to  be  richer  than  in  the  first  year,  but  only 
i  to  }rds  as  much  in  quantity. 

**  Irrigation.— On  a  comparatively  small  area  cane  can,  as  has  already  been 
noticed,  be  grown  without  irrigation  at  all,  and  over  a  great  portion  of  Rohilkhand 
the  ground  often  contains  sufficient  natural  moisture  in  February  to  enable  sowing 
to  take  place  without  a  prevk>us  watering.  But,  as  a  general  rule,  this  prevKms 
watering  is  required,  and  between  sowing  time  and  the  commencement  of  the  rains* 
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wmterin^  are  oeces9ury»  which  vary  in  number  from  three  or  four  in  the  Meenit 
Division,  to  ei^fht  in  the  drier  districts  of  the  lower  Doib.  Occasionally  a  watering 
is  given  in  October  or  November  if  the  rains  have  ceased  early.  It  may  be  men- 
tioned that  khari  water,  f.^.,  water  impregnated  with  nitrates,  is  harmful  to  cane, 
seriously  afiFecting  the  quality  of  the  juice.  In  the  few  localities  where  cane  is  grown 
in  Bunddkhand.  a  prsictice  (called  j^alwdr)  prevails  of  economising  water  by  covering 
the  ground  to  a  depth  of  6  inches  with  grass  and  leaves  so  as  to  prevent  the  rapid 
evaporation  of  moisture. 

**  Weeding. — Two  weedings  are  generally  given,  but  they  play  an  unimportant 
part  compared  with  the  frequent  hoeings  which  are  an  essential  feature  in  cane 
cultivation.  The  hoeing  is  performed  with  a  small  pickxae,  the  earth  between  the 
rows  of  canes  being  thoroughly  stirred  to  the  depth  of  6  or  9  inches.  The  first  hoeing 
sboukl  take  place  when  the  young  shoots  appear  above  ground,  and  from  that  time  to 
the  commencement  of  the  rains,  it  should  be  hoed  kt  least  three  times.  When  the 
rains  have  once  set  in  the  crop  may  be  left  to  shift  for  itself  and  will  effectually  stifle 
any  weeds  which  may  attempt  to  compete  with  it. 

"  Harvesting. — Cane  cutting  nominally  commences  with  the  £)eothan  festival, 
which  falls  on  a  date  varying  in  the  solar  calendar,  but  generally  about  the  beginning 
of  November.  But  practically^  it  is  generally  delayed  till  a  month  later,  and  the  cul- 
tivator has  completely  finished  hb  rabl  sowiufjrs.  The  delay  is  an  advantage  in  one 
respect,  since  the  juice  of  canes  cut  early  m  the  season,  though  more  abundant,  is 
much  less  rich  in  crvistallifable  sugar  than  that  of  canes  cut  in  January  and  February, 
and  it  is  probable  that  it  is  due  more  to  the  slowness  of  the  sugar-crushing  process 
than  to  any  other  consideration  that  cane  cutting  commences  so  early  as  it  d<ws. 

"  Disease  and  injuries. — The  most  serious  injury  to  cane  grown  on  low 
lands  resulte  from  beine  flooded  in  the  rainy  season,  and  large  areas  of  cane  may  often 
be  seen  during  the  cola  weather  reduced  to  a  mere  snipe  cover  by  the  overflow  of  the 
tank  or  river  on  whose  banks  they  are  situated.  Cane  also  suffers  at  times  from  the 
attacks  of  caterpillars,  one  kind  called  kanswa  in  the  Meerut  District,  attacking 
the  young  shoots,  and  another  known  as  sUdi^  the  full  grown  plants.  Jackals  are 
also  fond  of  sugar-cane,  and  do  a  great  deal  of  injury,  espeoally  to  the  softer  varieties 
unless  the  fields  are  watched  at  night. 

"  Cost  op  Cultivation. — The  average  cost  of  g^owingi  an  acre  of  cane  is 
shown  below: — 

R      a,      p. 

Ploughing  (twelve  times) 900 

Ood  crushing  (six  times)  •         •         .        .        •        o      is        o 

.  Seed  (4,ooo*canes)     .^ 8      14        o 

Sowing  (three  ploughings  and  three  men)  .         .        i       14        o 

Weeding  (twice) 400 

Hoeing[  (three  times)         .  ....580 

Watching 200 

Cutting ...380 


Manure  (300  maunda) 
Irrigation  (seven  times) 
Rent 


Total 


34 

8 

0 

6 

0 

0 

12 

5 

0 

10 

0 

0 

63 

»3 

0 

Grand  Total 


The  average  cost  of  making  a  roaund  of  gdr  has  been  proved  to  be  Ri-6«  so 
that,  assuming  an  outturn  of  30  maunds,  the  manufacturing  expenses  will  amount  to 
R41-4.  Adding  this  to  the  cost  of  cultivation  we  obtain  R 104-1  as  the  cost  of  produc- 
ing 30  maunds  of  gdr. 

"Outturn.— The  average  outturn  of  irrigated  cane  calculated  in  semi-dried  com' 
nosiUxgdr)  may  be  taken  as  30  maunds  per  acre  in  the  Meerut,  Rohilkhand»  Lucknow, 
Rai  Bardi,  and  Benares  Divisions ;  24  maunds  per  acre  in  the  Sitapur  and  Fyzabad 
Divisions,  and  30  maunds  per  acre  in  the  Agra  and  Allahabad  Divisions.  For  the 
small  amount  of  cane  grown  in  Bundelkhand,  an  outturn  of  18  maunds  an  acre  would 
be  a  high  average.  If  rdb  is  made  instead  of  gdr^  the  outturn  will  be  about  8  per 
cent,  more  than  this,  and  if  shakar  be  made  iu>out  3  per  cent,  less"  (Duthte  and 
FulUr,  Field  and  Garden  Crops,  N.-W.  /*.). 

A  selection  from  the  Gazetteers  and  other  such  works  may  now  be 
given»  as  these  in  some  respects  amplify  what  has  aheady  been  said. 
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Az AMOARH.— •*  Sof^r-cane  takes  more  of  the  lime  and  labour  of  the  Azamfarh 
agriculturist  than  any  other  crop."  *'  The  l»est  soil  for  cane  as  a  sugar-producer  is  a 
good  clean  clay,  especially  that  known  as  karail.  The  preparation  of  the  land,  the 
mode  of  sowing  and  the  processes  of  hoeing,  top-dressing  and  harrowing  have  been 
described  more  than  once  for  ot'»er  districts,  and  from  the  account  given  of  them  in 
the  settlement  report  they  seem  to  have  no  peculiarities  in  this  district  Each  root 
.(/A<in)ot  strong  plant  should  throw  up  from  ten  to  twenty  cAnes  {gohan).  An 
acre  of  fair  crop  should  contain  upwards  of  90,000  canes.  The  crop  suffers  occa- 
sionally from  blight  {knswa  or  khaird ,  which  shows  itself  in  the  brown  withered 
appearance  of  the  leaves,  kiut  its  chief  enemy  is  a  ereenish  caterpillar  (dhola)  which 
destroys  the  head  of  the  young  plant  and  prevents  its  growth.  Canes  attacked  with 
dhola  generally  throw  out  side-shoots  called  pachkhis,  which  grow  from  four  to  nine 
inches  in  length,  but  these  never  make  up  for  the  damage  done  to  the  head  of  the 
plant"    {Gam,  N.-W.  P.,  XJJI,,  48-49)- 

BarBILLY.—**  Notwithstanding  its  large  area,  the  rice  crop  yields  in  value  and 


importance  to  that  of  sugar-cane.  '  lih  tak  kheti,  hathi  iak  hanj/  say  the  peasan 
that  is,  sugar-cane  is  to  tillage  as  the  elephant  to  beasts.'  There  are  tnirteen  re- 
cognised varieties,  via,,  (1)  white  and  (2)  black  paunda^  (3)  thun,  U)  pdndia^  (5) 
dantur,  (6)  rakri,  (7)  chun^  (8)  dhaur,  (9)  a^holi,  (10)  mittan,  (11)  ^a/^hagi,  (12) 
neula,  and  (i  3)  katdra.  The  paunda  variebes  are  grown  only  for  chewing,  others 
for  both  chewing  and  sugar,  but  most  for  sugar  alone.  The  method  of  cultivation 
varies  according  to  locality.  In  the  uplands  the  field  is  prepared  by  a  year's  fallow, 
during  which  constant  ploughings  and  manurines  are  administered.  Sowings  begin, 
as  a  rule,  immediately  after  a  watering  in  Niarch-April.  A  consecrated  plough, 
marked  with  a  red  stripe,  is  followed  across  the  field  by  another  of  less  hallowed 
character,  bearing  mould  boards  to  widen  the  furrow.  Immediately  after  the  second 
plough  walks  the  sower,  or  '  elephant '  fresh  from  a  feast  of  sweetmeats  and  clarified 
butter.  He  is  adorned  with  a  red  frontal  mark,  with  garlands,  and  silver.  The  bits 
of  cane,  which  he  throws  crosswise  {tirchha)  into  the  furrow  at  every  short  pace,  have 
been  stored  in  a  hole  covered  lightly  with  earth  or  moistened  leaves.  Behind  the 
'  elephant '  comes  a  man  named  *  the  crow,'  to  adjust  such  cuttings  as  have  not 
fallen  right  into  place.  The  *  elephant '  is  sometimes  accompanied  by  a  third  person, 
named  ^the  donkey,'  who  carries  at  his  waist  the  basket  containing  the  cuttings.  The 
appearance  of  a  horseman  in  the  field,  during  the  sowings,  is  hailed  as  a  lucky  omen. 
A  feast  uf  pulse-curry  and  other  delicacies  refreshes,  on  the  completion  of  their  labours, 
all  those  engaged  in  the  process.  Hemp  and  castor-oil  plant  iandauwa)  are  some- 
times sown  on  the  borders  of  the  field,  and  urd  and  melons  amongst  the  crop  itself. 
The  cost  of  cane-cuttings,  when  purchased,  varies  from  R6  to  R8  per  acre. 

**  If  rain  falls  in  May- June  the  crop  is  watered  once,  and  if  not,  twice ;  but  in  some 
moist  tracts  no  irrigation  is  needed.  From  four  to  seyen  hoeings  are  administered 
in  different  months.  That  in  June-July,  known  as  the  Asdrhi-khod^  is  considered  the 
most  important.'' 

The  sacred  observances  in  connection  with  the  reaping  of  the  cane  the 
reader  will  6nd  detailed  above  in  the  special  paragraph  on  that  subject. 
The  writer  of  the  article  in  the  Gazetteer,  from  which  the  above  has  been 
abstracted,  continues : — 

*'In  the  Northern  Parganahs  the  field  destined  for  suj^r-cane  is  not  allowed  a  full 
year  of  preparatory  fallows.  The  autumn  harvest  which  precedes  sowings  finds  it 
sppown  with  rice  millets  (kodon,  bdjra,  etc.) ;  but  during  the  erowth  of  the  spring  crops 
It  at  length  enjoys  a  rest.  Cane  thus  gprown  is  named  khartM,  and  its  outturn  is  rather 
less  than  that  o(  purdl,  or  cane  planted  on  lands  fallowed  for  a  whole  year.  Fields 
sown  with  a  kharik  crop  after  bearing  autumn  rice  are  sometimes  called  bar  tush.  In 
Aonla,  Saneha,  and  parts  of  the  tfaheri  tahsils  the  crop  is  often  suffered  to  sprout 
afresh  after  a  nrst  cutting  as  opposed  to  the  naulaf,  or  crop  that  is  cut  but  once. 
Such  cane  is  entitled  ^otrf.  Its  juice,  though  in  quantity  but  a  third  or  half  that  of 
purdl  And  naulaf  c&nt,  is  of  better  quality  and  better  adapts  for  clearing  and  con- 
centration. The  best  sugar-cane  is  grown  in  Gurgaya  of  Richha,  along  the  banks  of 
the  Deoha  in  Nawabgan)  and  of  the  Katna  in  Bilaspur.  Here  the  rdb  syrup  is  finer 
and  sells  from  ten  to  twelve  per  cent,  higher  than  elsewhere.  Local  calculations 
show  that  the  produce  in  juice  of  a  purdl  crop  is  about  72,  and  of  a  kharik  crop  about 
34  kacha  maundsper  kacha  bighd.  The  money  value  of  good  cane,  such  as  grown 
m  Nawabgani,  is  R 13  per  kacha  bighd  (R83  3  V^  »cre)  5  of  medium  cane  K9  or  10 
(RG4 per  acre)  ;  and  of^harik,  haheri,  and  khddir  cane,  R7  (^44  la  Pf  »«•«)• .    ., 

The  gur  or  rub  prepared  from  the  chopped  cane  is  sold  to  the  sugar-poiler 
{khandsdri),  who  has  in  most  cases  advanced  money  on  the  crop.   The  increase  during 
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late  years  of  sugar-boilers  and  ag^ents  points  partly  to  an  extension  in  this  system  of 
advance.  In  184S  BareiUy  proper  possessed  174  kkandsaris  and  346  drras  *  in  1872  the 
numbers  had  risen  to  561  and  948  respectively.  Many  landowners  now  en^nise  in  the 
business,  which,  owing  to  the  ease  ot  recovering  at  harvest  the  money  advanced  to 
their  tenants,  is  to  them  peculiarly  profitable.  The  amount  but  varies  considerably, 
from  R5  or  6  per  kacha  bigkd  in  Baheri  to  Rio  or  even  R18  in  Bilaspnr.  A  written 
engagement  binds  the  borrower  to  sdl  the  produce  of  the  crop  to  the  lender  at  a  price 
fixed  in  the  bond,  and  to  pay  on  the  advance  a  rate  of  interest,  also  specified  therein. 
As  the  price  is  always  fixed  below  market  rates,  and  the  interest  ranges  from  12  to 
30  per  cent,  per  annum,  ruin  is  too  often  the  result  of  taking  such  advances  " 
{N.-W.  P.  GoMiteer,  Volume  V„  pp.  559,  560,  561,  and  $62), 

B  BMARBS. — "Sugar-cane  is  tbeprincipal  agricultural  product  of  the  district.  It  is 
grown  in  every  parganah,  in  every  village,  and  by  every  class  of  cultivators.  In  Par- 
ganabs  Pandrah  and  Kol  Asia  it  is  estimated  that  there  is  never  less  than  one-fourth 
to  one-third  of  the  cultivated  area  taken  up  with  it.  In  the  tari  lands  along  the 
banks  of  the  rivers  it  is  planted  in  February,  and,  although  perfectly  inundated,  it 
does  not  suffer  from  this  cause,  so  long  as  the  tips  of  the  leaves  remain  above  the 
watfer.  In  these  lands,  although  it  is  never  irrigated,  it  grows  with  great  vigour ;  but 
it  does  not  yield  ^mt,  or  unrefined  sugar,  to  such  an  extent  as  the  cane  gfrown  on  the 
higher  and  artificially  irrigated  lands.  In  the  latter  description  of  lands  it  is  sown 
between  February  and  the  middle  of  April  and  in  the  lighter  soils  is  ready  to  cut  in 
December,  but  in  the  better  soils  it  is  left  in  the  ground  till  January  or  February. 
From  the  15th  of  January  to  the  15th  of  March  are  reckoned  by  the  natives  the  hcst 
months  in  which  to  manufacture  gur.  After  February-March,  although  the  produce 
is  the  same,  the  juice  is  thin,  and  the^  gur  sticky  and  of  an  inferior  quality.  The 
lands  to  be  sown  with  sugar-cane  are  either  ploughed  up  and  allowed  to  remain  fallow 
from  the  commencement  of  the  rains,  or  are  sown  with  son,  urd,  or  peas." 

The  above  passage  has  been  given  in  this  place  chiefly  on  account  of 
the  mention  of  a  cane  that  is  grown  in  land  often  quite  inundated.  The 
account  of  the  Benares  cane  given  a  century  a^o  in  the  proceedings  of  the 
Honourable  the  East  India  Company  (and  which  has  been  freely  drawn 
upon  by  the  author  of  this  article)  is  very  much  more  complete  than  any 
thing  which  has  since  appeared  on  the  subject.  It  is,  in  fact,  an  exhaustive 
and  very  aUe  statement  of  the  cultivation  of  the  cane,  the  manufacture  of 
tugar,  and  the  trade  in  the  product.  The  reader  who  may  be  interested 
in  the  Benares  sugar  production  would  do  well  to  consult  the  ori^nal 
article  which  will  be  found  in  tl'e  volume  of  proceedings  desigfnated  ''East 
India  Sugar''  and  which  was  published  in  1822.  The  paper  on  Benares 
will  be  found  from  pp.  183  to  210. 

Eta.— *•  Ten  species  of  sugar-cane  are  grown  in  the  district :  the  dkor,  chin, 
barokha,  paunda,  manga,  digilchin,  gfgla,  agaul,  rakhra,  and  kdlaganna.  The 
cane  for  seed  is  cut  into  four  or  five  pieces  and  stored  until  wanted  in  a  place  called 
bijhara.  Mr.  James  writes :  '  I  saw  in  parganah  Nidhpur  a  very  curious  arrange- 
ment for  storing  cane  for  seed.  Just  outside  the  villag;e  homestead  was  a  square 
place,  somewhat  like  a  miniature  cemetery  divided  oft  into  twentv  compartments  or 
vaults.  Each  compartment  has  its  respective  owner,  and  here  the  cane  is  buried 
every  year  by  the  various  sharers  and  taken  up  at  seed-time.  Each  piece  of  c<«ne 
so  cut  for  seed  is  called  a  fainra.  It  is  sown  in  January,  and  is  ready  for  cutting 
in  November  and  DecemDer.  When  just  sprouted  sugar-cane  is  called  kulha;  when 
a  little  taller  it  is  known  as  ikh  or  ikhdri,  and  when  the  knots  on  the  cane  (pot) 
become  distinct  and  developed  the  cane  is  termed  ganna,  and  when  ready  for  cutting 
gdnda.*  The  cane  is  then  cleaned  (chhol)  and  gathered  into  bundles  (phdndi)  of 
one  hundred  each.  In  this  way  they  are  carried  to  the  ii^/Ail  (or  press)  where  the 
cane  is  sliced  into  pieces  Of a<^i/»)  about  three  inches  long,  and  placed  in  the  press, 
which  is  made  of  sMsham  or  babAl  wood,  and  rarely  of  stone.^  The  refuse  or  pressed 
cane  is  here  known  as^  ^a/a  or  fdti.  The  juice  pours  out  into  an  earthen  vessel 
^bogha)  below  and  is  then  talcen  off  to  the  kardki  (or  boiler),  where  it  is  made 
into  gur,  or  undrained  raw  sugar.  Rdb  is  made  by  puttinjg^  the  boiled  juice  into 
an  earthen  vessel  called  karst,  when  after  certain  operations  it  becomes  g^ramilated 
(rawa  parjdta).^  'I  he  ra^  is  then  placed  in  a  bag,  and  pressed  and  purified;  the 
solid  matter  which  remains  in  the  ba^  after  pressing  is  termed  choyanka,  and  when 
dried  is  known  as  khdnd,  while  the  liquid  which  runs  out  of  the  bag  is  called  shir  a, 
arid  is  used  in  n^aking  wine  and  in  preparing  tobacco  for  smoking.    The  scum  which 
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floatsonthetopduringf  the  (n-ocess  of  boiling  is  called  Utddoi,  and  the  whole  jmc6 
when  the  boihagis  just  completed  is  known  as  pdg.  The  first  bogha  of  juice 
is  usually  distributed  amons^  the  pressers,  village  carpenters,  and  blacksmiths  during 
a  ceremony  termed  rasyawal  or  raswdi.  The  next  festival  is  the  distribution  of  the 
first  g4r^  called  Jaliwan  by  Hindus  and  Sinni  by  Mnsalmans  when  from  two  to  five 
seers  are  given  awav.  Sugar  pressing  work  is  known  as  bhel,  and  the  large  balls 
of  gur  are  called  bhdis.  The  larg«  bneli  weighinsc  about  seven  seers  and  called 
pkAnka  is  seldom  made  here"    {Giureitefr,  Vol.  IV,,  28), 

Ghazipur.— See  foot-note  page  164, 

GoRAKHPUR. — ^This  district,  like  that  of  Benares,  figures  prominently 
in  the  correspondence  which  took  place  towards  the  close  of  the  last  cen- 
tury. A  little  later  on  it  came  mto  even  greater  note,  during  the  second 
efifort  which  was  put  forth  to  establish  European  sugar  plantations  in 
India.  This  subject  will  be  found  fully  dealt  with  in  the  special  chapter 
above,  which  sets  forth  the  historic  facts  connected  with  the  effort  to  establish 
plantations.  One  point  only  need  be  here  repeated,  namely,  that  Mr.  Wray 
(one  of  the  most  scientific  planters  of  his  day)  owned  or  was  in  charge  ot 
a  sugar  factory  and  plantation  in  this  district  The  writer  has  failed  to 
find  definite  records  of  the  plantations  and  factories  that  were  actually 
once  upon  a  time  worked,  but  Mr.  Wray  was  not  the  only  planter  who 
spent  many  years  in  Gorakhpur  in  the  anxious  endeavour  to  make  sugar 
manufacture  a  large  and  profitable  undertaking. 

''  An  extensive  trade  is  carried  on  in  coarse  chini  (sugar),  for  whose  preparation 
numerous  factories  have  been  built.  The  crop,  which  pays  well,  demands  an  immense 
amount  of  care  and  attention  during  the  earlier  stages  of  its  cultivation.  The  process 
b^ns  directly  after  the  old  crop  is  reaped.  Cuttings  of  stalk,  about  5  or  6  inches 
in  len|[th,  are  placed  between  layers  of  damp  straw  in  a  hole  in  the  ground.  This 
hole  being  closed  up  with  a  coating  of  earth  forms  a  kind  of  hot-bed.  The  pieces 
of  cane  are  called  porha,  and  a  bundle  of  one  thousand  an  anwala.  Some  six  of 
these  bundles,  costing  from  R 1-8  to  R^,  are  required  for  the  pakka  b  ghd.  After  about 
eight  da>*s  shoots  sprout  from  the  cuttinjgfs,  which  are  dug  up  and  planted^  in  a  field 
prepared  with  great  care  during  the  encTof  the  rains  and  cold  weather.  It  is  necessary 
to  plough  the  field  some  dozen  times,  besides  taking  a  plank  (pahia)  over  it  to  breaie 
up  the  clods.  By  March  or  April  these  preliminanes  are  complete,  the  shoots  are 
planted  lengthways  in  the  furrow,  about  one^  inch  apart  and  two  inches  below  the 
surface;  and  the  soil  is  smoothed  down  with  an  unweighted  plank.  Sometimes  the 
cuttings  are  after  three  days  extracted  and  replanted,  tne  plank  being  passed  over 
them  J  but  this  is  not  always  done.  Manure  is  spread  over  the  surface,  about  4  cart- 
loads to  the  bighd  being  sufficient.  Partitions  are  then  made  in  the  field,  which  is 
carefully  irrigated,  the  water  being  spread  over  the  whole  surface  by  means  of  a 
broad  wooden  shovel.  From  this  time  until  the  downfall  of  the  rains  the  crop  requires 
frequent  watering,  but  it  is  of  great  importance  that  the  soil  should  not  be  sodden 
by  too  much  at  a  time.  The  labour  required  if  the  rains  are  late  is  extreme,  as 
irrigation  may  be  needed  twenty  times  over ;  but  when  once  the  monsoon  has  broken* 
little  remains  to  be  done  until  the  harvest  in  PAs  or  Phdlgun,  Fields  in  which  rice  or 
kirdo  have  been  previously  reaped  are  considered  best  for  cane,  unless  land  which 
has  been  a  whole  year  fallow  can  be  obtained.  If  rice  has  been  cut,  the  field  is 
ploughed  up  and  the  cane  sowed  at  the  end  of  Phdlgun  ;  if  kirdo,  at  the  middle  or 
end  of  Chaii  (March-April).  Two  crops  are  often  raised  from  the  same  plants 
the  stumps  being  left  in  the  ground  after  harvest  and  frequently  watered.  New  shoots 
spront  in  May  or  June,  and  a  fair  crop  is  often  secured.  The  more  intelligent  husband* 
men  assert,  however,  that  this  unrest  is  bad  for  the  field.  The  name  of  the  second 
crop  is  Peri  (or  banjar)*  There  are  four  kinds  of  sugar-cane  :— 
Mahgujur,  which  grows  to  the  greatest  height. 

_,  ^Bh^uniBarvdr  \  ^^^  y>«lding  gur  syrup  in  abundance. 

(4)  Barokha  or  katarha,  yielding  little  gur  and  use'l  chiefly  for  eating." 

\Ga9.  N,'  W.  P.,  VI.,  323-326.) 

JaUNPUR.— ''One  of  the  most  important  crops,  to  which  the  enterprising  cultivat- 
or ^votes  his  greatest  time,  labour,  and  capital,  is  sugar-cane.  This  is  considered 
the  most  profitable  of  all  agricultural  products,  but  the  extent  cultivated  is  limited 
by  the  large  outlay  of  money  and  labour  which  it  reanires.  The  kinds  sown  in  this 
district  are  all  soialU    The  largest  and  best  is  called  nasgaitda;  the  aocoad  paunra. 
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SACCHARUli? 
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Serotia  b  the  thfaiaest.    Kawai*  the  wont  land,  is  •own  alon|f  the  edges  of  the  6eld 


to  ^sappoiot  and  deceive  the  pilferinj^  wayfarer. 

'*  The  cultivator  who  can  afford  it  will  leave  fallow  for  six  months  or  for  an  entire 
vear  the  land  in  which  he  intends  to  sow  sufifarKrane.  The  land  is  previously  prepared 
by  three  to  five  ploufjrhings.  Every  kind  of  decayed  v^etable  and  animal  manure 
is  applied.  It  b  a  favourite  practice  to  fold  sheep  upon  it,  two  rupees  a  hundred 
beine  paid  to  the  sheepHnmer.  The  season  for  sowing  lasts  from  February  to  April. 
The  lowest  joint  including  the  root  is  cut  into  pieces  a  foot  in  length ;  these  are  soaked 
ia  water  and  placed  about  a  foot  apart  in  furrows,  also  a  foot  distant  from  each  other. 
After  sowing  the  manuring  is  repeated,  and  the  field  is  dag  up  by  the  hand  with  a 
hoe  or  pick,  five  or  six  times. 

••  The  season  for  cutting  lasts  from  November  to  January,  varying  with  the  time 
at  which  4he  cane  was  sown  and  the  rain  fall  of  the  year.  The  juice  of  that  first 
cot  is  whitest  and  clearest ;  of  the  last  cut  is  reddish  and  contains  most  su^.  Men, 
women  and  children  all  turn  out  to  cat  the  cane.  It  is  then  chopped  into  pieces 
three  or  four  inches  in  length,  called  gar^ri,  and  is  passed  at  once  into  the  mill. 
It  is  a  cylinder  of  stone  fixed  deep  into  the  ground,  the  top  of  which  is  hollowed,  to 
form  a  mortar,  with  a  g^reat  pestle  of  wood  turned  in  it  by  oxen,  and  weighted  by  the 
driver  sitting  on  a  board  attached  to  it.  The  stone  is  often  handsomely  carved  with 
figures  of  birds  and  elephants,  and  is  worth  from  R40  to  R  too.  As  it  is  often  owned 
in  partnership  by  several  cultivators,  and  also  because  the  cane  must  be  cut  while 
fresh,  the  mill  is  kept  working  day  and  night.  When  nearly  all  the  juice  is  expressed, 
water  is  added,  and  this  last  diluted  juice,  pinlwdr,  is  ^iven  to  the  labourers.  The 
exhausted  cane  is  used  for  boiling  the  sugar,  and  its  ashes  for  manure"  (Com,, 
XIV.,  17' 18). 

MiRZAPOR. — The  early  records  of  the  endeavours  to  improve  su^ar 
cultivation  in  India  are  replete  with  passages  bearing  on  this  district. 
The  Honourable  the  East  India  Company  had  an  experimental  plantation 
and  factory  at  Mirzapur,  the  Superintendent  of  which,  Mr.  Oarden, 
figures  prominently  in  the  efforts  which  were  put  forth,  at  the  begin- 
ning of  the  century,  to  advance  the  cultivation  of  cane  and  the  manufacture 
of  sugar  in  India.  Mr.  Oarden  hid  charge  also  of  the  Government 
Rum  distillery  which  was  worked  in  conjunction  with  the  sugar  factory 
at  Culn^  In  a  letter  dated  13th  January  1804  we  learn  that  **  the  Gov- 
ernor General  in  Council  had  authorised  the  manufacture  in  the  present 
season  of  100,000  gallons  of  rum,  at  the  Honourable  Company's  distillery 
at  Mirzapur ;  the  estimated  expense  is  stated  by  the  Ek>ard  of  Trade  to 
be  Rso.oop,  exclusive  of  charges  of  manufacture."  But  soon  after  the 
Company  appears  to  have  become  dissatisfied  with  the  working  of  their 
Mirzapur  distillery,  for  in  1807  we  read  that  the  Honourable  Company 
''  were  satisfied  that  rum  could  not  be  manufactured  at  so  cheap  a  rate 
by  the  Company  as  it  could  be  purchased  from  private  European  distil- 
leries.** Orders  were  accordingly  issued  for  the  disposal  of  the  whole 
of  the  Company's  property  at  Mirzapur.  Whether  this  order  embraced 
the  disposal  of  their  sugar  factory  anci  plantation  as  well  as  their  distillery 
•is  not  very  clear,  but  although  the  Company  early  discontinued  direct 
ownership  of  sugar  factories,  about  the  period  mentioned  above,  large 
factories  continued  to  be  worked  for  some  years  later,  and  from  the  ex- 
pression used  above  in  connection  with  the  purchase  of  rum  it  seems 
probable  "the  private  European  distilleries"  were  associated  with  the 
sugar  factories.  In  this  connection  it  may  be  added  that  one  sugar- 
planter  (Mr.  Oolley  of  Munsurcotah,  Ganjam,  p.  pj)  in  a  letter  dated 
February  7th,  1800,  admitted  that  the  profit  from  sugar  manufacture  was 
derived  from  the  rum  prepared  from  the  molasses. 

In  the  Gazetteer  the  following  passage  occurs  regarding  the  sugar* 
cane  cultivation  of  Mirzapur  :^ 

**  But  of  all  sowings  that  of  cane,  the  most  prised  and  profitable  of  crops,  is  attended 
with  the  greatest  ceremony.  The  dav  is  kept  as  a  sort  of  festival,  and  half  a  dozen 
canes  and  a  day's  wages  are  usually  given  to  the  labourers.  After  the  cane  slips 
have  all  beeoplantcd,  an  entire  cane,  called  the '  nja,'  is  buried  in  the  centre  of  the 
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field.  Then  follows  a  scranoble  anuNUf  the  boys  employed  for  the  remaining^  caae 
slips,  and  a  s^ood  deal  of  rough,  ffoodnumoared  horv^play.  The  same  evenio|^  the 
women  of  the  house,  or  htrra  labourers,  if  the  farnrer  b  of  hifrh  caste,  carry  ash- 
manure  to  the  fields,  singini^  as  they  go,  and  on  their  return  receive  five  pieces  of 
sugar-cake  each. 

"  The  cutting  of  the  cane  is  preceded  by  special  ceremonies.  The  date  chosen  ts 
always  the  Deo-uihin  akddasi,  the  26th  day  ot  the  month  Kartih  (October-Novem- 
ber). The  inevitable  Brahman  is  called  to  the  field,  with  rice — flour,  turmeric,  flowers—* 
materials  for  a  burnt  offering  {horn).  After  this  the  cane  is  adorned  with  the  fann- 
er's wKe's  silver  collar  {ha9uU)  and  the  burnt  offermg  is  made.  A  bundle  is  then 
cut,  by  way  of  first  fruits,  and  carried  home  and  eaten.  The  regular  cutting  Aeir 
begins,  and  is  carried  on,  at  intervsls^  as  the  mill  can  work  off  the  crop." 

"  Sugar  is  largely  gfrown  in  the  Gangetic  valley,  but  there  are  no  refineries  worked 
according  to  European  methods,  and  although  the  production  of  the  various  forma 
of  country  sugar  is  a  flourishing  industry  at  Nil  Bisir  near  of  Bhadohi.  the  greater 
part  of  the  produce  of  the  cane  is  exported  in  the  form  oigur.  Palm-sugar  is  made 
to  limited  extent  from  the  kha^ur  palm  which  is  so  abun<unt  near  Chunar.  A  good 
tree  will  produce  achhitikof  gure^ecy  third  or  fourth  day,  and  this  ^arfe&hea 
about  three  times  the  price  of  the  corresponding  produce  of  the  cane. 

MoRADABAD.^"  Here,  as  in  Shihjahinpur,  the  manufacture  of  sugar  in  its 
various  forms  is  a  flourishing  and  hiuhly  profitable  business.  Mr.  SmeatOrr 
writes :  '  The  demand  for  cane-juice  has  been  all  along  on  the  increase.  All  who 
have  a  little  capital  embark  it  on  sugar  advances.  Thrifty  cultivatore  who  have  saved 
money— and  these  are  numeruus^are  to  be  found  in  partnership  with  banias  in  the 
sugar  business.  Zaminddrs  themselves  are  finding;  how  profitable  it  it.  and  many^ 
attiong  the  wealthiest,  have  been  lately  taking  to  buymg  njy  the  sugar  of  their  villages* 
A  regular  comnetition  has  set  in.  and  the  tenantry  have  taerefore  found  no  difficulty 
in  disposing  of  their  juice  to  advantage.  The  influx  of  wealth  formerly  alluded  to 
hasot  course  greatly  stimulated  this  competition.  Many  more  persons  now  have 
capital  than  before :  a  great  portion  of  these  can  afford  to  live  more  fhigally,  and 
therefore  take  a  lower  rate  of  profit  than  the  okl  capitalists.' 

"  The  measure  by  which  toe  cane-juice  (ras)  is  sold  is  almost  always  the  karda. 


equal  to  a  very  little  over  50  Government  (or  100  kachcha)  nsauods.  The  system  bv 
which  a  suear  manufacturer  obtains  his  supplies  of  iuice,  includes  the  ^ving  of  ad- 
vances b^  him  to  the  cultivator,  and  these  are  usually  three  in  number.    The 


which  a  1 
vancesbj, 

to  be  paicl  is  fixed  either  on  the  first  or  second  advance.  The  average  produce  of  an 
acre  may  be  put  at  175  (]k>vemment  maunds,  the  value  of  which  womd  be  about  R75 
and  the  cost  of  cultivation  and  crushing  K50,  leaving  the  cultivator  a  profit  of  R35, 
though  this  varies  enormously,  according  as  the  cultivator  employs  hired  labour  or 
not.  The  profits  have  increased  since  the  Railway  was  opened  by  about  R 14  per 
acre.  Dunne  the  actual  crushing  operations,  the  hired  labourer  earns  on  an  average 
R8  a  month  besides  his  food.  He  has  to  work  hard,  and  runs  some  risk  of  having 
his  hand  crushed  by  the  mill.  The  processes  of  manufacturing- ^wr,  rdb^  and  khana 
have  been  described  in  former  notices, 

"  Gur  is  made  all  over  the  district  and  is  either  madeby  hhandsdlis  (sugar  manu- 
facturers) or  by  the  cultivators  themselves.  In  the  latter  case  it  is  usua^y  sold  to 
petty  dealers  at  so  many  bhelis  a  rupee,  a  bheli  beinir  a  ball  of  ^lir  weighing  about 
3^  Government,  or  two  local  seers.  The  purifying  process  by  which  rdb  is  turned 
into  khand  has  been  described  dsewhere*  The  average  percentage  of  khand  to  ras 
is  about  7;  Mr.  Butt  puts  it  at  only  5 '8,  but  Maminddrs  whom  Mr.  Alaxander 
questioned  on  the  subject  put  it  as  high  as  8,  and  Mr.  Moens,  in  his  Baridly  report, 
makes  it  seven.  The  manufacture  is  chiefly  carrie  1  on  at  Sambhal,  Bdiri,  Kuo- 
darkhi,  and  Chandausi." 

SHAHJAHANPUR.—It  has  already  been  explained  that  one  of  the  ablest 
district  reports  on  sugar  that  has  hitherto  appeared  is  that  written  b^ 
Mr.  Butt  regarding  this  district.  If  space  could  have  been  afforded  it 
would  have  been  useful  to  reprint  Mr.  Butt's  report  as  it  stands.  The 
alternative  course  of  giving  the  review  of  it  that  appeared  in  the  Gazet- 
teer was,  however,  thought  preferable  since  the  chief  facts  are  there  com- 
pressed into  a  third  of  the  original  space.  The  reader  who  may  wish 
further  details  should,  however,  consult  Mr.  Butt's  able  report  {in  the 
Revenue  Reporter,  North-West  Provinces  (1874),  Vol.  ///.,  No,  i  :  see  also 
below,  pp,  282'2Q2),  or  the  abstract  of  it  as  given  by  Mr.  Ourrle  in  the 
Revenue  Settlement  Report  of  the  Shahjahanpur  District  :— 
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"  Stigar-otne  is  cultWstecl  all  ever  the  diatncft,  but  chteOy  withra  a  radras  of  15  to 
9o  mileB  round  the  city  of  Shahjahanpur,  and  least  of  all  m  the  southemmoet  par- 
flaaahy  Jalalabad,  for  which»  however,  there  is  a  special  reason  in  the  prejudice  of 
Thikurs  of  that  parganah  against  its  cultivation.  The  percentaife  on  the  total  cul- 
tivated of  land  under  cane  was  found  by  Mr.  Ourrie  to-  be5*64  and  of  land  pre- 
red  area  for  the  foUowingf  year  3*9. 
"The  areas  and  percenta^^es  for  each  tihsil  were  in  1867-68  as  follows:— 


Area  in  Acres. 

Percentages. 

Tahsil. 

Actual  cane. 

Prepared  for 
next  year. 

Actual  cane. 

FVeparedfor 
next  year. 

ShAbjahinpw- 

^^  :    :    :    : 

PawAyan        .... 

10,415 

11,820 
18,245 

8,382 

i5,oc6 

5*75 

6-25 
75 

District  Total 

41.464 

29,405 

5-6 

39 

'  For  the  whole  district  the  areas,  in  the  three  years  for  which  crop  areas  have  been 
famished  by  Mr.  FuNer,  were  in  1878-79, 63,680  acres;  in  1879-80,  30,234;  and  in 
1880-81,  35,266 

"  In  river-valleys  and  low  alluvial  lands  (kkddar)  the  cultivation  is  much  less  care- 
ful than  on  uplands  {bnngar),  the  land  is  much  less  ploughed  and  worked  and  no 
impition  is  needed.  The  hardier  and  toucher  kinds  otsuj^ar  cane  are  frown,  and  the 
yield  is  comparatively  less :  and,  besides  this,  the  crop  is  liable  to  partial  injury  or  total 
destruction  by  floods;  so  that  the  khddar-grown  sugar  cane  bears  about  the  same  rela- 
tion to  Wff^^ar-grown,  irrigated  and  manured  sugarcane  that  bh4r-grov/n  barley  does 
to  im'gated  wheat,  as  le^rds  their  culture  and  care  respectively. 

"So  much  has  been  wiitten  on  the  cultivation  of  suear-cane  that  it  seems  unnecessary 
to^  detail  the  various  processes  which,  except  in  a  ^w  minor  points,  are  identical  in 
this  and  the  ndghbouring  districts  of  Bareilly  and  Farukhabad.  The  following 
account  of  the  planting  given  by  the  late  Mr.  Ourrie  may  perhaps,  however,  be 
<luoted  without  incurring  much  risk  of  repetition,  as  he  alludes  to  differences  observed 
m  this  district. 

"The  planting^ usually  takes  place  in  February  and  March,  the  time  depending  on 
Uie  cuhivntor^  having  leisure  from  the  cutting,  pressing,  and  boiling  of  the  last  crop. 

The  field  is  first  ploughed,  a  man  with  a  bundle  of  pieces  of  cane  from  eight  to  ten 
inches  in  length  following  the  plough  and  dropping  tne  pieces  in  lengthwise  about  a 
foot  apart  into  the  furrow ;  next  the  furrows  are  smoothed  over  and  filled  up  with  the 
dod-criisher  {paieh).  Ordinarily  the  top  part  of  the  cane,  fr«mi  about  a  foot  below 
the  actual  arrow  or  head,  b  used  lor  seed,  and  onlv  about  i|  to  2  feet  of  the  cane. 
^  ^  •*  Some  four  or  five  of  the  immature  stalks,  wtiich  contain  little  or  ho  expressible 
jiiice,  arc  for  this  purpose  cut  from  the  full-grown  canes.  These  cane-cuttmgs  are 
ti^  up  in  bundles  and  earthed  over  to  keep  them  from  drying,  till  required  for  plant- 
ing six  weeks  or  two  months  later. 

*•  The  land  lying  fallow  for  cane  is  called  pandf%  and  o^ne  or  any  other  crop 
■own  after  fallow  is  called  forach,  polach  or  polcka,  in  contradistinction  to  kkdrag  or 
khdnk.  The  reason  why  the  pandri  area  is  always  less  than  the  area  actually  under 
«ne  is  because  a  Uwge  amount  of  cane  is  cultivated  khdrag,  following  rice,  bdjra^  or 
kodon  in  the  prevkms  autumn ;  but  even  then  the  land  is  fallow  for  at  least  three 
months.  It  must  not  be  supposed  that  rice  and  sugar  alternate  for  several  years  in  the 
same  field,  for  of  course  this  is  never  the  case. 

**  Ratooning  {peri  rakhna).  i.e.,  leaving  the  roots  in  the  ground  to  sprout  a^in 
and  produce  a  second  crop,  is  seldom  resorted  to  except  for  food-canes  ana  exception- 
ally even  for  them." 

"  The  irri^tingy  hoeing,  and  cutting  processes  are  the  same  here  as  elsewhere. 

•*  The  cultivator  usually  presses  and  boils  his  own  canes,  delivering  the  juice  {rdb) 
to  the  manufacturer  (khandsdli)  who,  as  a  rule,  pays  the  cost  of  the  removal.  When 
the  cultivator  is  in  a  position  to  work  on  his  own  capital  and  not  on  the  advances  made 
bv  the  manufacturer,  he  frequently  makes  /pdr  (a  coarse  brown  sugar),  instead  of  rdb. 
The  main  diflFereace  between  ^lirmnd  rdb  is  that  the  former  is  boiled  rather  longer  over 

»2  S.  290 


CULTIVAnOtf 

ProvtnaM. 
SbabJabMi- 

pUTk 


RatoonlDff. 
290 

Com/,  with  pp, 

59,76,  77.  7S, 

IMS,  143,  i5f» 

177^  iSi,  195, 

2  tS,  226,  247. 


Digitized  by 


Google 


178 


Dictionaty  of  the  Economic 


SACCHARUM : 
Sugaf> 


Mtthods  of  Cvltivatioii 


CULTIVATION 

In 

N.-W. 

PPOVlBMt. 


Shahjahan- 
pup. 


PANJAB. 


Area& 
Outturn. 

291 


a  hotter  fire  and  is  made  up  into  moderately  dry  solid  balls  (bheli),  whereas  rdb  is 
concentrated  to  only  a  little  over  crystalUsinff  point,  retains  mucn  more  moisture  than 
gir,  and  is  not  intended  for  keeping,  but  for  immediate  conversion  into  manufactured 

"  Besides  the  system  just  described  there  is  another  called  the  bel  srstem,  prevalmg 
chiefly  along  the  western  edge  of  the  district  adjoining  Bareilly  and  Budaun,  from  one 
of  which  it  seems  to  have  been  introduced.  It  consists  in  the  manufacturer  taking  raw 
juice  (ras)  instead  of  concentrated  {rdb)  and  boiling  it  himself.  Mr.  Ourrie 
writes: — 

"  The  cultivator  presses  the  juice  all  the  same  setting  up  his  mill  (kolhu)  at  the  bel, 
which  is  merely  a  collection  of  mills  and  a  boiling-house.  There  are  usually  from  13 
to  20  mills  at  a  bel,  but  sometimes  as  many  as  30.  Each  jar  (maiha)  of  ras,  as  flUed, 
is  taken  over  at  once  by  the  manufacturer,  who  receives  the  refuse  for  fuel.  The  only 
expenses  saved  to  the  cultivator  are  the  cost  of  one  labourer  (the  boiler)  and  the  hire 
of  the  boilingipan.  The  real  advantage  to  him  is  that  the  ras  is  taken  over  indis- 
criminately, without  any  tests  as  to  whether  it  is  good  or  bad,  and  he  is  relieved  of  the 
loss  consequent  on  a  small  }ield  of  rdb  or  of  rdb  of  indifferent  quality.  The  advantage 
to  the  khandsdri  b  that  rdb  is  prepared  in  larger  quantities  and  on  a  more  carehil 
process,  and  as  there  remains  no  motive  for  fraud  or  deception  as  to  the  quality,  it  is, 
as  the  rdbp  more  uniform  and  superior  to  that  purchasea  ready-made  from  the  culti- 
vators. 

''  The  difference  in  the  manufacture  of  rdb  under  the  bel  ffjrstem  consists  in  the 
boiling-pans  being  set  up^  in  sets  of  five  over  a  furnace  with  a  long  flue,  the  largest 
pan  into  which  the  raw  juice  is  first  placed  being  furthest  from  the  furnace  over  the  far 
end  of  the  flue,  and  the  smallest,  into  which  Ae  heated  juice  is  brought  gradually, 
being  immediately  over  the  furnace.  An  experienced  confectioner  {halwai)  is  em- 
ployed to  conduct  the  boiling,  and  ^jji  (impure  carbonate  of  soda)  and  other  alkaline 
sumtances.  with  decoctions  of  bark  and  plants,  are  used  to  correct  acidity  and  purify 
the  syrup.' 

''^The  bel  system  is  said  to  have  been  extended  ra(>idly  since  the  Mutiny  and  to  be 
likely  to  supplant  the  other  method  in  which  the  cultivator  himself  manufactures  the 
rdb. 

**  The  manufacture  of  sugar-cane  is,  however,  a  subject  which  will  be  found  treated 
of  below  in  another  chapter,  and  reverting  to  the  cultivation  of  the  plant,  the  folbwing 
brief  remarks  on  the  cost  of  cultivation  may  be  added  to  what  has  been  stated  already. 
Good  sugar-cane  lands  have  an  average  rental  of  about  R15.  There  is  little  (if  any) 
difference  in  the  cost  of  cultivation  of  what  turns  out  to  be  a  good  or  an  inferior  crop. 
The  net  expenses  of  cultivation,  omitting  items  whkh  balance  one  another  on  the  crecut 
and  debit  skie,  e.g,^  seed  and  cutting,  amount  to  R43-7  per  acre,  made  up  as 
follows:  rent  R15,  ploughing  R8,  <:amage  of  manure  Ri-8,  planting  Ri,  irrigation 
R9-7,  hoeing  and  tilling  R6,  carriage  to  the  mill  Rj-8.  The  profits  per  acre  vary 
from  R3O  to  Rii5>  the  extremes  being  for  the  lightest  and  the  best  soils''  {Gam,,  IX,, 
46-49)  > 

IV.~PANJAB. 

References.— £a<inf  Powell,  Panjah  Products,  304-308,  3^3;  Sugar  Sta- 
tistics of  1848  {Delhi  District)!  Agri,-Hort,  Soc,    Ind,,  Trans.,— -V,, 
Proc,,  na;  VI!J.,IS7S  Jour,,  VI,,  Proc,,  n6 ;  VII,,  231 ;  VIII.,  Sel., 
164  ;  Gazetteers  of  each  district  too  numerous  to  be  separately  quoted  ; 
A  very  extensive  OJicial  Correspondence  and  Reports  aimn  to  i8gt. 
Area,  Outtura,  and  Con8iunption.~It  will  be  seen  by  the  table  given 
above  (p.  1 16)  that  the  Government  of  India  views  the  normal  area  in  this 
province  (for  the  five  years  previous  to  1888)  to  have  been  354,000  acres. 
The  yield  came  to  96,29,000  maunds  of  coarse  sugar,  or  an  outturn  of  27*2 
maunds  an  acre.    The  Pan  jib  imports,  however,  vary  largely  from  the 
North- West  Provinces  and  Karachi  by  rail  and  to  a  less  extent  from 
Sind  by  boat  and  by  road  from  the  North- West  Provinces.    The  net 
imports  during  the  past  three  years  (by  rail)  were  in  1887-88,20,16,727 
maunds,  expressed  as  ^tfr  or  coarse  sugar ;  in  1888-89,  15*76,311  maunds  ; 
and  in  1889-90,  15*29,720  maunds.    This  may  be  taken  as  an  average 
net  import,  during  these  years  of  1 7,07,586  maunds.    But  no  provision 
has  been  made  for  road  and  river  traffic  in  that  calculation.     Allowing 
ihese  sources  of   additional    supply  to  cover  errors,  and    net  exports 
by  transfrontier  routes,  we  learn  that  the  Panjib  had  1913136,586  maunds 
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of  coarse  sugar  in  1889-90.  Reducing  that  amount  to  pounds,  by 
allowiffig  Soft  to  the  maund  and  accepting  the  population  at  i8f  millions, 
it  would  appear  that  the  consumption  came  to  48fi>  (or  24.  seers)  per 
head.  This  is  a  slightly  higher  figiu^  than  that  g^ven  in  the  table  at 
page  116,  as  that  of  the  average  of  the  five  years  preceding  1888,  but 
Mr.  Schofield  in  arriving  at  the  consumption  of  22  seers  allowed  for  only 
a  net  import  of  10  lahhs  of  maunds.  It  will  be  seen  from  the  tables  at 
pages  367-368  that  the  average  net  import  of  giir  was  as  stated  above, 
during  the  three  years  from  1888  to  18^9  I7,07,5i36  maunds  on  the  rail 
traffic  alone.  The  Native  States  within  the  Panjib  are  said  to  have 
produced  4,28,000  maunds  in  the  normal  year,  and  by  the  census  of 
1881  they  had  a  population  of  3,861,683.  It  would  be  difficult  to  work 
out  the  proportion  of  the  net  imports  that  went  to  these  Native  States,  but 
the  allowance  for  the  province  must  be  reduced  by  that  amount,  so  that  a 
consumption  of  22  seers  per  head  is  probably  not  far  from  correct.  The 
area  under  sugar-cane  has  not  materially  increased  during  the  past  ten 
years:— 

In  thousands  of  acres. 


1880-81 
1881-83 
1882^3 
1883-84 
1884-85 
1885-86 
18S6-87 
1887-88 


1889-90 


386 
377 
401 
348 
335 
331 
354 
366 

391 
335 


It  may  serve  a  useful  purpose  to  exhibit  in  this  place  the  distribution  of 
the  Panjib  sugar-cane  cultivation  by  showing  the  amounU  in  all  the  dis- 
tricts thiat  possessed  during  each  of  the  past  three  years  over   15,000 


acres:— 


1887-88. 

1888-89. 

1889-90. 

Delhi 

Karnal       • 
Ambalta    • 
Hoshiarpur 
Ittliandar  . 
Lodhiana  • 

Gordaspur 
Sialkot      . 
Gujranwala 

96,702 

17.37" 
23,593 

33,810 
43,873 

«5.327 
«9,559 
48,861 

39,644 
17,324 

29,403 
15,625 
37,601 
39,a83 
43,374 
14,905 
26.531 
57,035 
44,8^-5 
19.948 

33.736 
31,707 
36,564 

21,153 
54,565 
41,981 
33,305 

Total  acreac 

,K  IN 

THE 

Pro^ 

kTINCH 

• 

366,698 

391,060 

325,562 

It  will  thus  be  seen  that  while  the  area  has  fluctuated  to  some  extent 
the  decline  in  certain  districts  has  been  on  the  whole  compensated  for  by 
the  increase  in  others.  The  chief  districts  of  sugar  production  in  order  of 
importance  are  Gurdaspur,  Sialkot,  Jallandar,  and  Hoshiarpur.  The  Fin- 
ancial Commissioner  in  a  report  on  tne  sugar-cane  of  the  Panjdb  published 
in  1883  says  that  the  sub-montane  tracts  m>m  the  Chenab  to  the  Jumna 
constitute  the  chief  area  of  the  province.  The  reader  will  find  so  much  of 
interest  in  the  district  accounts^  whkh  may  now  be  given,  that  it  dpes  not 
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seem  desirable  that  the  author  of  this  review  should  attempt  a  sketch  of  the 
sugar-cane  cultivation  of  the  province  as  a  whole.  The  Financial  Com- 
missioner, reviewing  the  reports  which  had  been  obtained  in  1883,  gave  a 
review,  but  had  to  admit  that  the  diversity  in  the  figures  precluded  the  form- 
ation of  averac^es  that  would  have  any  value  when  applied  to  the  province 
as  a  whole.  Much  useful  information  was  then  furnished,  however,  by  the 
Financial  Commissioner.  The  following  passage  may  be  g^ven  as  an 
introduction  to  the  series  of  district  reports,  as  it  furnishes  a  general 
sketch  of  the  systems  pursued  in  the  province—  : 

"  I'he  mode  of  tillage  and  the  times  of  the  year  in  which  the  various 
processes  are  performed  vary  but  little  in  the  different  districts.  Sugar-cane 
IS  propagated  from  cuttings,  each  amtainingoneor  more  of  the  joints  of  the 
cane,  from  which,  when  they  are  buried  in  the  soil,  several  shoots  are  pro- 
duced, and  these  grow  into  canes.  It  is  absolutely  necessary  that  the  soil 
be  very  finely  pulverised,  or  the  shoots  would  not  make  their  way  to  the 
surface.  It  is  for  this  reason  that  the  land  is  ploughed  and  re-ploughed  for 
so  long  a  time  before  the  cane  is  planted.  It  is  generally  gone  over  not 
less  than  10  or  12  times,  the  'sohaga  *  also  being  used  to  break  clods  and 
reduce  the  earth  to  a  fine  and  even  condition. 

"  The  Jat  cultivators  of  the  main  sugar-producing  districts  repeat  these 
processes  an  almost  incredible  number  of  times.  In  Hoshiarpur  it  is  pro- 
verbial that  sugar-cane  requires  100  ploughings,  and  from  60  to  too 
ploughings  are  stated  to  be  the  practice  in  (yurdaspur  also.  The  amount 
of  manure  used  in  the  Delhi  district  is  estimated  at  about  1 1  tons  an  acre  ; 
but  this  quantity  is  exceeded  in  Gurdaspur  and  Amritsar,  where  ^oo  and 
800  matmds,  equal  to  21)  and  28J  tons,  respectively,  are  applied.  The 
operation  of  planting  takes  place  about  the  month  of  March.  The  cane 
cuttings  are  laid  horizontally  in  a  furrow  only  a  few  inches  apart,  the 
furrows^  themselves  being  also  very  close  together  j  the  quan'.ity  of  cane 
planted'is  20  or  25  maunds,  eoual  to  about  three  quarters  of  a  ton.  The 
ground  is  usually  loosened  with  a  hoe  at  the  time  the  shoots  should  b^n 
to  appear.  It  is  also  constantly  weeded  while  the  crop  is  growing,  and 
sometimes  receives  a  further  top-dressing  of  manure  after  it  is  above 
ground.  Irrigation  has  to  be  almost  incessantly  continued  during  the 
heat  of  the  summer  until  the  commencement  of  the  rains:  about  six 
waterings  at  intervals  of  from  a  week  to  a  fortnight  are  the  usual  require- 
ment, but  if  thH  rains  are  deficient,  double  that  number  are  required.  As  a 
rule,  the  stiffer  and  closer  soils  require  more  frequent  watering  than  those 
that  are  porous  and  absorbent :  after  the  rains  when  the  crop  is  ripera'ng 
it  is  again  watered  to  bring  it  to  maturity.  Cutting  begins  in  October  or 
November ;  but,  as  it  can  be  done  no  faster  than  the  operation  of  crush- 
ing proceeds,  it  often  continues  till  the  following  February  or  March." 

Bannu.—"  Of  highly  remunerative  crops  two  deserve  special  mention,  sugar-cane 
and  turmeric  Their  cultivation  is  almost  entirely  confined  to  the  richest  parts  of 
Bannu  proper.  The  area  under  su|^-cane  at  settlement  was  a  little  over  4,000  acres. 
Both  crops  require  large  quantities  of  manure  and  repeated  irrigation.  The  cane 
used  in  setting  is  cut  into  pieces  about  nine  inches  k>ng  so  as  to  leave  the  knot  or  joint 
in  the  centre  of  each.  ^  it  is  then  hand-planted,  piece  by  piece,  horixonlally,  in  Febru- 
ary or  March,  sometimes  in  prepared  soil,  but  generally  in  the  midst  of  a  wheat  or 
barley  crop.  About  R13  worth  of  cane  to  the  acre  are  so  used.  But  fresh  planting 
only  occurs  once  every  fourth  and  sometimes  fifth  year,  as  three  or  four  crops  are  cut 
from  the  same  root.*  Those  of  the  second  and  third  years  are  the  best.  After  the 
crop  in  which  the  cane  has  been  set  is  removed,  the  soil  is  loosened  and  weeded,  and  if 
there  were  none  such  before,  a  low  mud  wall  or  hedge  is  run  round  ^  each  plot.  The 
cane  is  of  two  sorts,  red  and  white.    The  former  is  the  superior,  but  it  is  also  the  more 

*  That  the  statement  is  incorrect  that  Ratooning  is  not  practised  in  India  the 
writer  has  repeatedly  pointed  out. — Con/,  with  p»  128, 
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delicate  bemgf  very  senstthre  to  frost.    Both  varieties  are  very  thin  in  the  stem,  and 

Eow  in  clumps  very  close  together.  The  crop  be^ns  to  ripen  about  the  end  of  Octo- 
r  and  is  cat  by  deffrees  Mtween  November  and  the  end  of  March.  The  clumsy 
wasteful  oil  press  of  the  Pan  jib  {kohU.  local  gauriivns  till  latdy  employed  for  ex- 
tractini^  the  juice ;  but  within  the  last  five  *  years  fifty-six  English  presses  have  been 
imported,  and  are  immensdy  popular,  and  the  iron  roller  mills  are  now  in  almost 
umversal  use.    The  gir  produce  is  very  inferior  and  dirty." 

"  From  first  to  last  the  cultivation  of  the  cane  is  careless.  There  is  no  divisioit  of 
laboor.  The  juice  b  boiled  down  in  iron  pots  to  about  one  quarter  its  original  bulk, 
by  which  time  its  consistency  is  that  of^  treacle.  It  is  then  put  to  cool  in  wide- 
mouthed  wooden  or  earthenware  vessels,  and  when  cooled,  the  stuff  is  made  up  into 
round  balls  of  about  2}  seers  each.  This  is  gtlr.  Little  sugar  b  made,  the  people  not 
having  the  skill  to  manufacture  it,  or  perhaps  the  juice  being  in  most  tappas  too  poor 
to  cryitalKxe.  The  yield  of  ^lir  b  very  uncertain.  Of  the  many  causes  which  tend  to 
diminbh  the  supplv  of  juice,  frost  in  December  and  January  b  the  most  baneful,  and 
most  frequent.  Tne  average  yield  of  ^tfr  per  acre  b  over  la  maunds,  and  the  price 
current  from  ten  to  twelve  seers  the  rupee,  hence  the  average  gross  profit  per  acre 
may  be  set  down  at  from  R40  to  R50.  But  the  best  lands  in  the  best  tappas  ^Surini 
and  Mftakhel)  produce  up  to  R 33  maunds  an  acre,  which  would  give  a  gross  acreage 
profit  of  from  R 120  to  R165.  A  little  of  the  large  thick  cane  known  as  pdundat  and 
only  uasd  for  chewing,  b  grown  about  Kilab6|^,  and  yiekis  enormous  profits.  It 
has  lately  been  introduced  in  Banna  proper  and  in  Miinwili.  Its  cultivation  b 
rapklly  extending  "  {Gaaetteer,  Bannu,  p,  143). 

D  B  r.H  I.  —Sugar-cane  b  the  most  important  and  profitable  crop  of  the  kharjf  harvest 
in  the  Delhi  and  Sunipat  Bangar  tracts.  The  average  acreage  under  cane  in  the  db« 
trict  for  the  last  ten  f  years  b  given  as  4.3474  The  land  taken  is  the  best  in  the  vil- 
lage, that  b  to  say,  some  of  the  best  in  the  village  is  taken  every  year ;  it  b  a  sign  of 
weakness  of  resources  when  cane  f61k>ws  cane  on  the  same  ground.  Nor  without  man- 
uring b  fhe  cultivation  profitable.  It  b  not  usual  to  try  for  a  rabi  crop  when  cane  is 
to  be  planted  in  the  spnng;  if  thb  b  done  the  latter  wul  suffer  by  beinff  planted  late 
{ptututr).  Ratooning  (leaving  the  roots  to  produce  a  second  crop  in  the  succeeding 
year  called  murtdail^  is  uncommon  now,  though  in  old  times  it  was  often  practised. 
The  change  may  be  put  down  to  the  decreased  fertility  of  the  soil,  or  as  the  Mamin- 
ddrs  themselves  say  to  the  increase  in  the  resources  as  shown  in  thegreater  power 
to  buy  seed,  and  the  greater  number  of  hands  availablefor  labour.  There  are  three 
kinds  of  sugar-cane  known  in  the  district : — 

*'  ( I )  Ldlri,  said  to  be  the  original  kind  and  considered  the  best,  as  no  insects  attack 
it.    Thb  b  the  only  land  actually  used  in  the  district. 

<*  (3)  Mirati,  very  productive  and  white,  but  if  the  g4r  b  kept  long  it  gets  worms 
and  it  b  weak  abo  in  the  rains  and  sometimes  balls. 

"  (3)  Soratha^  white  and  productive.  Good  for  sucking  but  sticky.  Not  so  subject 
to  worms  as  mirati. 

Paunda  or  ganna  b  distingubhed  from  the  ordinary  sugar-cane  by  its  thickness. 
It  requires  more  water  for  its  cultivation  and  gAr  b  not  made  from  it.  Its  only  use  in 
fact — often  a  very  profitable  one— for  eating ;  it  b  sold  in  the  bazar  at  prices  varyins^ 
from  i  to  1  or  even  i|  anna  the  stick.  The  kind  first  sown  b  mirati^  then  saraiha,  and 
Idlri  lart.  Mirati  is  quickest  in  springring  up.  A  speciality  b  said  to  exist  in  Idlri 
that  it  can  be  reproduced  from  any  knot  of  the  stalk  (ganda),  whereas  for  mirati 
and  soratha  only  the  top  knot  of  each  stalk  will  do. 

"  Sugar-cane  for  seed  b  put  in  clump  {Jbijghara)  in  Phagan,  where  the  earth  keeps 
it  moist  and  fresh,  a  damp  situation  being  considered  good.  What  is  kept  in  the  house 
b  for  use;  it  does  not  keep  long.  The  plou|;hing  generally  begins  m  June  unless 
there  b  a  crop  tried  for  in^  the  khurif  preceding  the  cane  crop.  If  a  Maminddr  has 
enough  ground  he  will  avokl  doing  thb.  When  the  kharif  crop  b  taken  the  plough* 
ing  KM-  sugar-cane  begins  in  December,  and  is  continued  at  intervals  according   to 

•  The  Settlement  Report  in  whu:h  thb  statement  was  first  made^  appeared  in 
1878 :  the  Gazetteer  in  which  it  b  repeated  was  published  in  18S3-84. 

t  This  statement  was  made  by  Mr.  R.  Maconachle  in  the  Revised  Report  of 
Ddhi  Settlement  originally  conducted  by  Mr.  O.  Wood  from  1872  to  1877  and  com- 
pleted by  Mr.  Maconachle  from  1878-80. 

t  This  b  apparently  a  misprint  for  30,447.  but  the  tables  for  the  year  (or  years  ?) 
of  settlement  give  the  total  as  30,782  acres.  The  acreaj^e  returned  in  1848  was  6,319. 
and  the  outturn  1,27,141  maund«  o(  gAr,  or  6  maunds  28  seers  an  acre.— JS«f..  Diet, 
BcoH.  Pr0d, 
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leisure  and  other  circumstances*  the  number  of  times  varying^  from  5  to  12.  The  first 
two  ptougiiings  may  well  be  made  one  directly  after  the  other,  but  the  subsequent 
I^loughings  should  come  at  intervals.  For  the  first  ploughing  either  rain  or  a  watering 
'palewd  or  ^aU6  is  necessary.  Sometimes  the  land  is  dug  (with  a  kasi  or  kahi)  for 
tne  first  time  and  this  is  fully  equal  to  two  ploughing  No  cash  estimate  of  the  cost 
di  this  can  be  usefully  made  as  it  is  never  done  by  hired  labour." 

*'The  quantity  of  manure  used  is  very  large;  from  3  to  6  four-bullock  waggon* 
loads  go  to  a  kacha  bighd.  This  at  the  lowest  estimate  gives  3  x  3  x  |  x  30  maunds 
■*288  maunds^nearly  11  tons  to  an  English  acre*  The  Maminddrs  urge  strongly  that 
without  such  manurinpr  the  land  will  not  he  fairly  productive.  The  time  for  putting  in 
the  manure  begins  in  January-February  and  goes  on  to  the  end  of  February- 
March  and  sometimes  even  after  plantmg.  After  manuring  the  land  is  ploughed 
unless  of  course  it  has  been  sown.  Ploughing  takes  place  in  the  end  of  Feb- 
ruary-March and  may  be  continued  through  March- April,  but  the  best  time  is  the  be- 
ginnmg  of  the  latter  montii.  Water  is  given  before  planting.  Furrows  are  made 
regularly  along  the  field,  and  a  boy  follows  the  ^lou^  putting  in  the  seed  pieces  of 
cane  igdndiri),  which  must  have  one  or  more  joints  m  each  piece,  horizontally  at 
regular  distances,  usually  rather  less  than  a  foot  along  the  furrow.  1  he  seed  stalks 
are  taken  out  of  the  dump ;  one  or  two  men  cut  it  up,  as  one  cannot  do  it  alone. 
Another  man  carries  it  to  a  place  where  it  is  put  in,  four  or  five  are  wanted  to  plant  for 
one  plough.  There  is,  however,  no  lack  of  hands,  as  all  the  young  boys  of  the  family 
help  in  tnis,  in  order  to  get  the  holiday  food  which  is  g^ven  on  plantinf;  day.  The 
food  consists  of  rice,  sugar  and  ghi  and  mixtures  of  these,  and  such  food  giving  is  called 
Mah  Kdli  or  g^ir  bhata  ;  the  work  begins  in  the  morning  and  goes  on  till  it  is  done, 
three  yoke  of  oxen  can  get  throueh  ten  kacha  bighds  a  day.  One  yoke  ploughs  and 
the  otner  two  follow  with  the  sohdgd  (clod  ch  usher).  Water  is  given  a  month  after 
planting,  and  if  the  rains  are  good  three  subsequent  waterings  are  enough,  if  they  are 
not  as  many  as  five  may  be  necessary  at  intervals  of  a  month.  ^  Cultivation  of  cane  by 
well-irrigation  is  not  uncommon  in  the  Khidar  of  Sunfpat,  but  is  not  usually  if  ever  met 
with  in  the  Delhi  tahsiL  In  Ballabgarh  there  are  three  or  four  villages  which  have  it. 
Delhi  too  has  some  in  the  D&har  Circle  from  natural  flooding.  A  fair  well  may  water 
i  bighd  a  day." 

''  Hoeing  is  carefully  kept  np  j  the  number  of  times  depends  much  on  the  charac- 
ter of  the  season,  and  varies  from  five  to  nine  or  ten.  The  first  time  comes  a  few  days 
only  after  planting.  A  man's  fair  work  per  day  at  hoeing  is  put  at  three  bisTpas, 
VVhen  the  canes  get  high,  they  are  generally  tied  together  at  the  top.  Cutting  burins 
in  October;  it  is  a  practice  for  Hindus  not  to  begin  till  after  the  Dashra  (September- 
October).  Hired  cutters  ^et  R3  a  month  and  their  food,  the  Maminddr,  unless  laxy, 
does  much  himself  in  this.  A  two-ox  waggon  should  cart  one  bighd*s  cane  in  a 
month,  but  the  animals  do  other  work  probably  besides.  Rent  paid  by  Mobii 
(8|>ecial  rental)  is  about  R$  per  bighi,  but  in  some  villages  it  goes  even  up  to  R9.  It 
is  taken  at  the  time  the  Government  revenue  falls  due,  and  does  not  dM>end  on  the 
quality  of  the  crop.  No  difference  'is  made  in  the  rent,  whether  in  tne  previous 
iUan/ (season)  another  crop  was  taken,  but  when  the  land  was  left  fallow  it  is  called 
ta^ar. 

The  expenses  of  cuitivation  may  be  thus  summed  up  :— 


Planting  (ten  times) 
Manure 
Seed      . 
Irrigation 


Pakka  bighd. 

/?    a.p, 

.     10    o    o 

500 

.      500 

430 


^    a.  p. 
Price  of  water .        •        •        *        .        .320 
Cleaning  of  water-course  •        .         .        .        100 

Hoeing 400 

Tyin^  of  canes 200* 

Cutting  and  stripping 700 

'    Rent     ..  600 

Carriage  to  the  kolhti      .         .        .         .        .         .         .300 

Planting  (estimated) 200 

The  holhdf  or  sugar-mill,  is  made  of  four  kinds  of  wood^  first  quality  sdl  (Shorea 
robasta»  second  ktkar  (Acacia  arabica),  third  siris  (Albizzia),  fourth  fardsh 
(Tanarix)  >  ^^^^^  ^  ^he  one  most  commonly  used.  The  mechanism  of  the  kMtd  is 
the  same  as  in  Shahjehanpur.  ** 
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**Akolhd  cooaplete  costs  R80  or  Rpo,  or  even  more,  the  work  being  made  as 
durable  and  thorough  in  every  respect  as  is  possible  to  the  not  inconsiderable  skill  of 
the  local  carpenter.^  The  Idth  (or  pestle)  often  breaks,  and  must  be  replaced  at  the 
cost  of  a  rupee.     It  is  always  made  of  kikar»    The  wages  of  the  carpenter  who  looks 
after  the  iuikii  are  considerable.    The  produce  of  about  40  bif^hds  of  sugar-cane  is 
pfeeed  in  one  kolhu  ;  a  good  many  proprietors  unite  generally  in  working  it.    They 
brine  their  cane  themselves  from  the  held,  and  put  it  together,  reckoning  their  shares 
by  the  number  of  oxen  they  each  have.    A  kolh^  lent  on  hire  is  said  to  cost  R7  to 
the  hirer,  but  it  is  often  mo.e  than  this.    The  men  who  own  the  cane,  almost  always 
own  the  oxen  that  work  the  kolhu.    Four  kinds  of  work  are  distinguished  in  the 
i4Uk4,    Two  pindias  put  the  short  cut  pieces  of  cane  {/(irariydn)  into  the  kolhd,  an'l 
take  out  the  cane  straw  khdi ;  one  man  relieves  the  other  at  this  arduous  work,  which 
is  also  rather  dangeroiis  for  any  but  a  left  handed  person.    Wages  Rio  to  R 15  a 
month.    Tv/o  fur  ^tfi  who  cook  the^rK''*    Four  jhonkfuwalas  who  keep  up  the  fire, 
and  dry  the  khdi.    Two  muthiyas,  who  feed  the  findiat  with  cut  up  canes,  put  into  a 
basket.    The  man  who  sits  on  the  pdih,  drivmg  the  oxen,  is  not  a  hired  labourer, 
bat  one  of  the  proprietors.    Two  men  are  employed  with  each  pair  of  oxen.    The 
sugar-cane  is  jEfenerally  cut  by  the  propiietors,  or  by  hired  labourers  at  two  annas  a 
day  each.    The  kolhu  goes  on  day  and  night,  but  the  workers  are  divided  into  day 
and  night  batches.    A  matka  holding  twenty  sets  is  filled  with  the  pressed  juice  in 
about  an  hour;  and  the  oxen  do  tnis  twice  before  they  get  taken  off.    The  juice  is 
thrown  into  the  k^nd^  a  lar^e  earthen  jar.     From  there  it  is  put  into  the  karai,  or 
cooking  cauldron,  and  is  boiled  slowly  till  it  becomes  pretty  thick,  and  then  it  is 
conveyed  into  a  second  vessel  smaller  than  the  first,  and  the  boiling  process  goes  on 
tin  the  gur  becomes  thick  and  consistent  enough  to  make  the  ok/lis  or  ^vr-balls. 
These  are  always  four  sers  each.    The  place  where  the  cooking  goes  on  is  called  a 
Ifurg6i.    It  is  merely  a  thatched  shed  with  a  hollow  floor  to  allow  of  the  kasau  being 
pla^  in  it,  and  underneath  them  the  cooking  fires.  Molasses  {rdb),  *  and  coarse  sugar 
\shakar)  are  not  made  in  this  district,  or  ifmade,  very  rarely :  and  would  of  course 
be  a  more  delkate  process  than  the  primitive  one  above  described ;  ^et  this  too 
reauires  care.    If  the  boiling  is  too  prolonged  it  spoils  the  gir  and  diminishes  its 
selling  value.^   Delhi  district  g^  goes  to  Bdghpat,  Biwdni  in  Hisar,  and  Rewdri  and 
Firocpur»  Jhirka  in  Gurgaon.    The  zamtndir  generally  manages  his  ^ifr-maldng 
himself,  and  there  is  no  commonly  received  rate  of  sale,  but  Bighpat  rates  more  or 
less  influence  the  market.    There  is  no  custom  of  kaiauH  f  as  in  Shahjehanpur. 
The  weight  of  juice  turned  out  is  commonly  two-fifths  of  thesuffar-cane.    The  straw  is 
used  for  burning  in  the  gurgdi:  it  is  ffood  tor  nothinpr  else,  and  from  the  juice  one-fifth 
of  its  weight  wul  turn  out  in^rfr  *'  (Gageiieer,  Delkt,  n3-iao). 

The  above  account  is  only  slightly  altered  here  and  there  from  the 
original  form,  which  appeared  in  iht  Settlement  Report.  The  only  serious 
departure  is  in  acreage,  and  the  writer  has  by  the  foot  notes  {p,  ifg)  ven- 
tured to  correct  the  fieures  as  given  in  the  Gazetteer  to  those  of  the  Settle- 
ment Report.  It  will  be  observed  that  the  above  special  report  on  the  sugar 
interest  of  Delhi  has  been  drawn  up  on  the  same  plan  as  Mr.  Butfs 
detailed  report  of  the  sugar  culture  and  manufacture  of  Shdhjahin^ur 
briefly  reviewed  in  the  remarks  regarding  that  district  under  the  section 
of  the  North- West  Provinces. 

GuiRAWWALA.-^'*  Sugar-cane  is  the  most  valuable  crop  of  all  for  its  acreage. 
It  is  grown  chiefly  on  the  river  lands  of  Wisirib^  and  in  the  whole  Charkhari 
mehal  of  parganahs  WixirAbid  and  Guji^nwila.  Notwithstanding  the  manure, 
irrigation,  and  btbour  necessary  to  secure  a  good  crop,  it  b  the  most  remunerative 
of  all  produce.  By  the  measurement  papers ,  as  compared  with  patwdri^  yearly 
papers,  it  appears  that  the  growth  of  sugar-cane  has  doubled  within  the  last  five 
years  t  a^nd  the  people  are  year  by  year  more  alive  to  the  value  of  the  crop.     Sugar- 


*  Molasses  is  not  synonymous  with  ri6,  but  is  the  crude  treacle  that  drains  from  the 
raw  sugar  {rdb).  

t  Rents  paid  by  contract  rate  for  the  whole  cultivation. 

1  The  account  given  in  the  GujrinwAla  Gazetteer  (p.  52)  is  word  for  word  the  same 
as  the  above,  which  appeared  neaiiy  twenty  years  before  the  date  of  the  Gazetteer.  It 
is  therefore  not  known  whether  the  crop  has  continued  to  gain  in  popular  favour  to  the 
same  extent  as  that  noted  for  the  five  years  previous  to  1866.  The  returns  givep  in  the 
annual  publication  of  Azricultural  Statistics  of  British  India  show  the  area 
occupied  by  sugar-cane  to  have  been  19,782  acres  pn  an  average  dunng  the  three 
years  ending  i^. 
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cane  is  usually  a  kharif  crop.  ^  After  careful  preparation  of  the  land  it  is  sown  to 
February,  and  the  crop  ripens  in  November-December,  in  which  months  one  or 
more  sugar-mHls  wiH  be  found  at  work  in  nearly  every  village  of  parganahs  WAiii* 
kYM  and  GujrinwAU »»    {SettUmeni  Rtportfor  1666^7.  pp,  27-28), 

HOSHIARPUR. — ''Suear-oine  requires  a  good  soil  but  {s  seldo.n  grown  in  the 
highest  manured  lands;  the  soils  in  which  it  is  usually  sown  are  chhal  rohi^  jabar^ 
and  maira,  'Hie  greater  part  of  the  land  under  sug^r-cane  in  this  district  is  unirri- 
gated^  the  rainfalfis  good,  and  the  soil  has  an  inherent  moisture  which  precludes  the 
necessity  for  ifrigatioii ;  chhal^  jabar^  and  maira  will  standi  a  little  drought  without 
much  harm ;  rohi  requires  more  rtifi,  but  with  good  rain  or  irrigation  Die  outturn 
is  splendid.  The  area  recorded  under  sugar-cane  b  29,117  acres,*  of  which  only 
3,553  were  irrigated.    There  are  two  ways  of  preserving  the  seeds  \ — 

(i)  When  the  pressing  begins  the  top  joints  of  the  canes  are  cut  off  to  the  length 
of  four  or  five  knots  and  bed  up  into  bundles  called  p^a,  each  sufficient  for  sowing 
one  marla  of  land  (about  2^  square  yards) ;  these  bundles  are  then  buried  upright  in 
the  g^round  till  required.  1  he  top  f  joints  are  closer  together,  and  the  outturn  in 
number  of  canes  from  such  seed  is  probably  ^eater  than  if  the  whole  cane  were  cut 
up ;  but  the  size  and  the  strength  of  the  cane  in  the  latter  case  are  greater. 

{2)  The  number  of  canes  required  for  seed  are  left  standing  in  the  field  till 
wanted,  when  the  whole  cane  is  cut  up  and  sown. 

Where  sugar-cane  is  liable  to  injury  from  frost,  the  latter  plan  cannot  be  followed, 
and  this  appears  to  be  the  only  reason  m  some  parts  of  the  district  for  the  seed  being 
cut  early  and  buried  in  the  ground.  The  pona  cane  seed  is  always  buried,  being  most 
easily  frost-bitten.  The  top  shoots  of  the  cane,  called  aa,  form  jrood  fodder  for  cattle, 
and  are  considered  the  perquisite  of  those  who  cut  and  strip  off  the  leaves  from  the 
canes.  As  a  general  rule,  a  cultivator  keeps  some  of  his  best  canes  for  seed.  A 
Jat  cultivator  devotes  a  great  deal  of  time  and  manual  labour  to  the  cultivation  of 
this  crop,  and  it  is  doubtful  if  his  mode  of  tillage  can  be  improved  upon.  Sugar-cane 
is  genen^ly  sown  upon  land  which  has  had  wheat  in  it  the  previous  year,  so  as  to 
allow  nine  or  ten  months  for  preparation  of  the  soil ;  but  it  sometimes^  follows  an 
autumn  crop  of  maize  in  dry  lands,  or  of  rice  in  marshy.  In  some  special  plots  the 
old  roots  of  the  cane  are  taken  up  immediately  after  the  crop  is  cut,  and  the  same 
Und  immediately  resown.  When  it  follows  wheat,  ploughing  is  begun  in  May  and 
continued  at  intervals,  according  to  time  and  means  available,  through  the  rainy 
season,  till  the  wheat  sowings  are  commened  in  September  and  October.  After  an 
interval  one  or  two  more  ploughin^s  are  given,  and  then  all  hands  are  required  for 
working  the  sugar  presses.  Ploughing  operation*  are  begun  again  in  January  and 
February,  and  continued  till  the  scwd  is  sown  in  March.  The  sondfd,  or  clod-crusher, 
b  used  after  every  two  or  three  ploughings.  The  people  say  land  should  be  ploughed 
100  times  for  sugar-cane,  but  it  seldom  gets  more  tnan  25  or  30  ploughings.  **  tnere 
b  a  saying  :— 

''Seven  ploughings  for  carrots, 
A  hundred  ploughings  for  sugar-cane* 
The  more  you  plough  for  wheat. 
The  greater  will  be  the  gain." 

'*  Great  importance  b  attached  to  the  puhrerisation  of  the  soil  after  the  ploughings. 
The  seed  Is  sown  in  March  in  the  following  way :  A  furrow  is  made  with  a  plough, 
and  a  man  walking  behind  drops  the  seed  in  and  piesses  it  down  with  his  foot  at 
intervals  of  a  foot  b^een  each  seed.  The  furrows  are  made  as  close  as  possible  to 
one  another.  Afterwards  the  soh^d  b  passed  over  the  field  to  cover  up  the  seed. 
The  soil  b  then  constantly  loosened  and  weeded  with  a  kind  of  trowel  {bag4ri),  until 
the  cane  attains  a  height  of  two  or  three  feet  in  the  rains.  Thb  hoeing,  called  ^odu 
b  very  important,  and  the  more  labour  expended  on  it  the  better  b  the  outturn  of 
sugar-cane.  After  the  canes  are  two  or  three  feet  high,  nothing  more  b  done  until 
they  ripen  in  November  or  December.  Sugar-cane  b  always  sown  thk:k,  and  no 
attempt  b  made  to  strip  o£f  the  lower  leaves  wMa  it  has  grown  up.  The  quantity  of 
seed  required  b  about  two  maunds  per  i(aM4/,  or  20  maunds  an  acre.  |'lne  price  of 
seed  varies,  but  averages  about  R5  an  acre.  The  cane  b  liable  to  vanous  oiseatef 
and  ravages  of  insects,  the  local  account  of  whkh  is  as  follows  :— 

(i)  White-ants  attack  the  layers  when  first  set,  especially  if  the  land  b  not  well 
weeded  at  first.    There  are  also  destructive  insects  called  garuna  and  bhond,  the 

V  The  averasre  acreage  for  the  past  three  years  has  been  given  as  34,601  acres, 
f  The  editor  has  on  more  occasions  than  one  drawn  attention  to  the  fact  that 
it  b  incorrect  to  say  the  Natives  of  India  do  not  use  the  tops  as  seed. 
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htter  a  ktod  of  black  beetle,  which  attacks  the  yoangf  shoots, 
is  most  liable  to  attacks  of  white-ants. 

(2)  Tela,  a  small  insect,  draies  on  the  full  ^own  canes  in  dry  years. 

(3)  Frost  is  also  destructive  under  the  same  conditions  as  tela,  Su^ar-cane  is 
more  liable  te  injury  from  frost  in  chhal  land. 

(4)  Rats  do  much  damage.  For  a  remedy  the  tops  of  the  full-grown  canes  arc 
tied  together  in  lots  of  15  or  so.  This  gives  light  below  and  checks  the  wandenn^r 
instincts  of  the  rats.  The  tying  together  of  the  canes  is  also  a  preventive  against 
hoalt  \Me,  aad  supports  canes  which  have  attained  to  any  size. '  In  good  cAAoi,  where 
fresh  alluvial  deposits  can  be  depended  on,  the  roots  m  the  cane  are  sometimes  left 
in  the  ground,  and  produce  two  or  three  and  sometimes  more  years  in  succession.* 
This  system  is  called  monda.  The  outturn  the  second  ^car  is  almost  equal  to  that  of 
the  first;  the  third  year  a  fourth  less,  and  after  that  still  less.  Monda  saves  a  great 
deal  of  trouble,  but  is  only  feanble  in  good  alluvial  lands.  After  the  canes  have  been 
cut  the  land  is  ploughed  a  few  times  to  loosen  the  earth  round  the  roots^  and  the  usual 
weeding  and  hoeing  take  place.  As  a  rule,  little  or  no  fresh  manure  is  applied.  ^  A 
ttot  uncommon  practice,  when  sugar-cane  is  quite  youne,  is  to  cover  the  held  with 
the  leaves  of  chkachra  (Bntea  frondota)  to  keep  the  soil  cool  during  the  hot 
months  of  May  and  June.  The  leaves  rot  in  the  rains  and  add  to  the  fertilisation  of 
the  soil.  Very  little  irrigation  is  required  in  this  district,  yadar  and  rAAa/ crops  are 
not  irrigated  at  all ;  in  other  soils,  if  available,  water  is  applied  first  before  sowing 
and  afterwards  three  or  four  times  until  the  rains  set  in.  After  that  the  land  Is  only 
irrigated  if  the  rains  are  deficient  "  {Gametieer,  pp,  95-97.) 

J  HANG. — Sugarcane  is  ^prown  for  g4r  in  the  Gilotar  and  adjoining  villages  of 
the  IC&lowdl  iliki  in  the  Chiniot  tahsil.  In  Chiniot  itself  and  Magnidna  it  is  grown  to 
some  extent  and  sold  in  the  bazaars,  but  is  not  made  into  giir.  Sugar-cane  grows 
best  in  a  rich  loam  well  manured,  in  or  near  the  Hethir,  where  water  is  very  near  to 
tiie  surface.  If  it  is  once  flooded  by  river  water  so  much  the  better,  but  floods  are 
dangerous.  Sugar-cane  requires  constant  waterings,  and  if,  as  in  Maghiina,  the  well 
is  assisted  by  zjhalldr,  it  is  so  much  the  better  for  this  crop.  Not  only  does  a,  j'halUr 
raise  more  water,  but  a  change  from  well  to  river  water  seems  to  greatly  benefit  the 
cane.  There  is  a  good  deal  of  uncertainty  about  this  crop,  and  this,  combined  with  the 
immense  amount  of  labour  needed  and  the  long  time  that  it  occupies  the  gfround,  has 
brought  it  into  some  disrepute  in  Maghiina,  where  rice  has,  of  late  years,  to  a  large 
extent  taken  its  place.  Sugar-cane  is  never  ^own  near  Maghiina  as  a  sole  crop. 
Vegetables  and  ekena,  one  or  other,  sometimes  both,  always  accompany  it.  Land 
cannot  be  ploughed  too  often  for  sugar-cane,  and  must  be  heavily  manured.  The 
cuttings  are  planted  in  trenches  and  lightly  covered  over  with  soil,  and  a  waterin^f  is 
at  once  given  when  the  cane  plants  are  three  months  old,  and  about  2  or  2^  feet  high, 
the  trenches  are  filled  up  and  manure  put  to  their  roots.  At  this  time  any  other  crop 
that  may  have  been  sown  with  the  cane  is  pulled  up.  The  cane  is  ready  to  cut  about 
the  middle  of  Katik  (October-November),  but  it  is  often  in  the  ground  till  Phagan 
(Febniar)^.  I  have  seen  cane  uncut  in  March.  The  crop  is  hoed  four  or  five  times. 
|At  first  it  is  watered  everjj  fourth  da^  up  till  the  ist  Jeth  (May-June)  or  later,  and 
once  a  week  from  that  time  untH  it  ripens.  The  worst  enemy  of  sugarcane  is  the 
white-ant,  and  constant  waterings  are  needed  to  keep  this  pest  away.  Jackals  are 
also  extremdy  fond  of  cane.  They  '  chew,'  but  do  not  eat  it.  Frosts  are  injurious  Tf 
.they  are  early.  A  frost-bitten  cane  loses  a  large  portion  of  its  juice."  {Settlement 
Report  ofjhang,  i874So,p.  96). 

KANGRA.~^5ii^ar-«aii#  is  largely  cultivated  about  Kangra,  and  the  culture  is 
gradually  extending,  f  Some  parts  of  the  Palum  valley,  3,200  feet  above  the  sea,  are 
ttmous  tor  the  cane  they  produce.  In  Noorpoor  and  Goiier  the  plant  is  rarely  met 
with.  In  ialuquas  Nadown  and  Rajgeeree,  a  portbn  of  every  holding  will  be  devot- 
ed to  sugar.  There  are  two  or  three  varieties,  chum^  eikur,  knndiari^  and  a  juicy 
kind  caRed  *P^na,*  raised  only  for  eating.  The  ouantity  produced  in  different 
parts  of  the  mstrict  is  very  unequal.  Noorpoor  and  Hureepoor  are  dependent  upon 
importations,  while  Palum  and  Nadown  supply  the  neighbouring  parts  of  the  Mundee 
PnndMlity. 

**  Pecuiiarities  o/ffUl  Canes,— The  cane,  although  not  so  thick  and  luxuriant  in 
its  growth  as  in  the  plains,  contains  a  larger  proportion  of  saccharine  matter.  The 
molaases  of  the  hills  is  notoriously  sweeter  and  more  consistent  than  the  produce 
bdow.    The  juice  is  expressed  by  means  of  cylindrical  rollers  revolving  over  each 


*  This  is  the  West  India  practice  known  as  ratooning. 

t  Relative  to  the  area  m  other  districts  that  of  Kangra  is,  however,  small, 
average  for  the  three  years  ending  1890  was  only  4,594  acres. 
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other,  and  the  motive  power  is  usually  a  team  of  four  bullocks.  This  process  is  uni- 
versal over  the  Panjib  and  is  a  gpreat  improvement  on  the  mortar  and  nestle  (kolku) 
used  in  Hindustan.  In  the  wilder  hills,  towards  Dtftwal  and  the  Sutlej,  a  very  rude 
and  primitive  method  of  eitractingf  the  juice  is  in  force  called  '  Jhundur,*  1  have  not 
seen  it,  and  scarcely  understand  the  description  ;  but  the  leadinj^  feature  appears  to  be 
that  no  cattle  are  employed  t  strong  active  young  men  employ  their  force,  and  the  cane 
is  somehow  compressed  by  the  sudden  closing  of  two  frames  of  wood."  {SeUUmint 
Report  ofKangra  by  G.  Carnac  Barnes  (iSso),  p,  17.) 

Karnal.—"  Regarding  the  cultivation  of  cane  in  this  district  it  is  stated  that  it 
'  ^ows'  best  in  fairly  stiff  loam,  and  worst  in  sandy  soil.  It  likes  abundant  rain,  and 
will  stand  a  good  deal  of  swamping,  thoug[h  too  much  makes  the  juice  thin.  It  is  occa- 
sionally grown  in  flooded  land  without  irrigation  ;  but  the  yield  is  precarious.  Its  cul- 
tivation 18  far  more  laborious  than  that  of  any  other  staple.  The  land  must  be 
ploughed  at  least  ten  times,  and  worked  up  to  the  finest  possible  condition.  The 
more  manure  given  the  better  the  yield ;  and  it  is  never  sown  without.  If  the 
soil  is  impregnated  with  reh,  the  juice  becomes  watery  and  yields  but  little  sugar. 
The  amount  of  seed  is  fixed  in  thie  following  curious  manner : — As  many  canes  as 
will  make  up  a  total  length  of  21  hands  is  called  a  panjd  or  handful.  Twenty-one 
Panjds  are  a  pdli  or  bundle  :  and  30  bundles  are  sown  in  one  acre.  Thr  word  panje, 
though  common,  generally,  in  the  Pan  jab,  is  not  used  or  known  in  the  tract  in  any 
other  connection  than  this.  The  seed  cane  will  be  worth  R5  to  R6  per  acre.  The 
seed  cane  is  buried  in  the  ground  till  wanted  next  year.  Generally  whole  canes 
are  buried ;  but  a  custom  is  growing  in  the  Khidar  of  using  only  the  top  *i8  inches  or 
so  of  the  cane  for  thb  purpose,  as  this  is  the  piece  which  makes  the  best  seed  and 
gives  the  least  juice.  The  seed  cane  is  cut  up  into  piri  or  slips  with  two  knots  in  each 
and  they  are  laid  down  a  foot  apart  in  the  furrow  by  a  man  following  the  plough,  who 
presses  each  in  with  his  foot.  The  plough  has  a  bundle  of  canes  tied  under  the  share 
to  make  a  broad  furrow.  Nine  men  will  sow  an  acre  in  a  day.  ^  The  sohdgga  is  then 
passed  over  the  fidd.  On  the  first  day  of  sowing  sweetened  rice  is  brought  to  the  field, 
the  women  smear  the  outside  of  the  vessel  with  it,  and  it  is  then  distributed  to  the 
labourers.  Next  morning  a  woman  puts  on  a  necklace  and  walks  round  the  fiel  1,  wind- 
ing thread  on  a  spindle.  This  custom  is  now  falling  into  disuse.  Three  days  afterwards 
they  hoe  the  field  all  over  with  kkodnlis  and  follow  with  the  sohigga.  This  opera- 
tion is  repeated  four  times  at  intervalls  of  10  days.  Ten  men  will  work  an  acre  in  a 
day.    The  field  is  then  watered. 

'*  The  pachcha  is  then  given.  They  spread  more  manure,  hoe  it  in,  beat  the 
ground  to  consolidate  it»  water,  hoe,  and  beat  again,  and  so  on  two  or  three  times ;  it 
taking  30  men  to  do  an  acre  once  over  in  a  day.  A  month  after  this  they  water  again, 
and  go  on  hoeing  and  watering  till  the  rains  set  in.  During  the  rains  it  must  be  wmed 
once  at  Uaet ;  nhec  the  rains  it  is  watered  once  or  oftener  according  to  the  season,  and 
if  it  shows  any  tendencjr  to  droop,  tied  up  in  bundles  (jura)  as  it  grows.  As  soon  after 
Diwdli  as  the  cane  is  ripe  it  is  cut.  It  it  is  allowea  to  stand  too  long  the  flower 
(ne^ari)  sometimes  forms  and  it  is  then  useless.  Cane  is  occasionally  grown  a  second 
year  from  the  old  roots,  and  is  then  called  mdnda.  The  cane  is  cut  down  and  dressed 
{chola)  on  the  spot,  by  stripping  off  the  leaves  and  cutting  off  the  crown  (gaula). 
These  are  giyen  to  the  cattle  to  eat  This  work  and  the  crushing  are  done  by  the  asso- 
ciation of  tana,  there  being  one  pair  of  bullocks  for  every  acre  of  cane.^  When  the 
cane  is  brought  to  the  press,  it  is  cut  up  into  ganderi  or  pieces  6  to  8  inches  long. 
The  press  is  started  on  Sundiay ;  and  an  altar  called  makdl  is  built  by  it,  where  five 
ganaerU  and  a  little  of  the  first  juice  (f"^)  expressed  and  i^  seers  of  the  first  gdr 
made  are  offered  up,  and  then  given  to  Brahmans  on  the  spot.  The  press  is  tended  by 
two  peria,  who  feed  the  press  with  cane,  opening  out  the  canes  in  the  press  with  an 
iron  spike  or  kail,  and  driving  new  canes  well  in  by  beating  them  on  the  top  with  a 
leather  glove  faced  with  iron  Qtotarki) ;  two  muthias  who  drive  bullocks  and  hand 
the  cane  from  a  basket  fastened  on  the  beam  to  the  peria ;  two  kdrigars  who  look 
after  the  boiling  and  make  the^rfr  ;  and  two  jhuhas  or  firemen  who  feed  the  furnace. 
For  each  24  hours  the  perias  get  0  seers  of  gur,  and  their  food  and  tobacco  i  the 
muthida  get  two  seers  and  food,  the  kdrigars  8  seers ;  and  the  firemen  the  same.  The 
kdrigars  are  generally  jhin-attrs,  and  get  2\  seers  on  the  first  day  in  the  name  of 
Biwa  Kilu,  their  gttru  or  spiritual  chief,  a  certain  amount  of  juice  and  cane  is  also 
given  to  the  workmen.  The  olacksmith  gets  I  of  a  seer,  the  carpenter  2  seers^  and  the 
potter  \  seer  of  gtir  per  diem.  The  hire  of  the  iron  pans  is  from  R9  to  R 1 2  each  per 
season. 

*  Europeaa  writer*  «ommonly  speak  of  the  Natives  of  India  being  ignorant  oi  the  possibility 
of  usinR  the  tops  for  seed.    Omf,  with  pp,  ta:f,  140,  t84,  a$9^ 
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**  As  the  iutce  runs  out  it  is  received  in  an  earthen  vessel  {hiha  kundi)  sunk  in  the 
^ound  and  holding  some  60  to  70  seers.  A  press  will  crush  an  acre  of  average  cane 
in  five  days,  working  night  and  day.  The  juice  is  dipped  out  of  a  kif*di  into  a  large 
pan  called  a  kind.  When  the  kAnd  is  full  the  juice  is  transferred  to  a  kdraha,  kdrmki 
or  bei^  an  iron  evaporating  pan  let  into  the  top  of  a  furnace  and  is  there  boiled.  After 
being  similarlv  treated  in  a  second  evaporating  pan,  the  inspissated  juice  is  put  to  cool 
in  a  broad  shallow  earthen  pan  {chdk)  and  worked  about  with  aflat  piere  of  wood  {hdti 
kdtwd).  When  cool  it  b  called  j^dr,  and  is  ladled  out  with  a  wooden  spoon  {doUra) 
and  scraper  {musad),  and  made  up  in^  balls  {bheli}  weighing  4  seert  each,  of  the 
shape  of  a  cottage  loaf.  The  first  ball  is  given  to  the  Brahman  at  ths  makdl ;  the 
others  are  taken  to  the  bania  and  credited  to  the  account.  The  crushed  cane  {kkdi) 
is  used  to  feed  the  fire  with*  The  cane  saved  for  next  year's  feed  is  buried  n  a  comer 
of  the  field.  Younr  sugar-cane  is  attacked  when  about  one  foot  high,  by  a  worm  called 
kantuoy  especially  if  the  east  wind  blows.  A  smut  called  dl  also  attacks  it  under  the 
same  circumstances.    Mice  do  much  harm  and  also  white-ants  and  frost.*'    {GaMet' 

Lahore.^" Sugar«oane  is  but  little  grown  at  present  in  this  district,  and  what  is 
grown  is  generally  sold  in  the  larger  cities  or  towns  for  eating  purposes.  It  is  the 
exception  to  see  a  belan  or  suf^r-mill  in  any  of  the  villages ;  the  only  parts  of  the 
diatnct  in  whkh  the  cane  is  grown  is  to  the  nortn-east  of  the  Sharakpdr  parganah,  or 
south  of  the  Lahore  tahsil.  Around  the  city  of  LAhore,  a  gooa  deal  01  the  lar^e 
thick  cane  called  pona  is  raised,  but  g4tr  or  sugar  is  never  extracted  from  this 
spedesy  and  it  is  merely  grown  for  sale  in  the  baz&r?' 

LUDHIANA.— **  Sugar-cane  is  grown  in  an  area  of  13,213  acres,  but  its  import- 
ance is  much  greater  than  is  indicated  by  this,  for  the  value  of  the  yield  is  about  10 
Braes  that  of  an  ordinary  unirrigated  crop,  and  the  total  annual  value  some  Ri2,oo,ooo. 
It  is  almost  entirely  g^own  for  the  manufacture  of  some  saccharine  product  (called 
kdiha,  cane)  but  in  a  few  vill^es  the  ponda  or  eating  variety  is  raised.  Kdtha  cane 
is  grown  in  the  unirrigated  lands  of  the  Samrila  B^  (where  it  occupies  12  per  cent,  of 
the  whole  area),  and  of  a  few  Ludhiana  villages;  and  at  the  wells  m  the  uplands  of 
Samrila  and  the  eastern  portion  of  Ludhiana^  the  best  crop  being  perhaps  tnat  raised 
about  Malandh.  The  cultivation  in  the  Dh&ia  and  B^t  is  much  of  the  same  descrip- 
tion. Cane  is  sometimes  the  only  crop  in  a  field  for  two  years,  especially  in  outlying 
ones  where  the  supply  of  manure  is  limited.  It  may  also  be  grown  with  the  aid  of 
a  great  deal  of  manure  on  land  just  cleared  of  another  crop  of  cane  or  of  a  rabi  crop 
of  ^R^ieat,  but,  as  a  rule,  it  occupies  the  land  for  three  harvests  following  a  kkarif  of 
cotton.  Cute  is  not  grown  in  the  fields  next  to  the  site,  but  generally  at  a  little  dis- 
tance. It  is  always  planted,  if  possible,  on  land  that  has  been  cropped  with  cotton, 
and  in  the  Upper  Uhita  Grde  of  S«mr41a,  we  find  that  the  area  under  the  two  crops 
b  nearly  the  same.    The  rotation  is  generally— 


COLTIYATION 

In 

Panjab* 

KamiaU 


Year* 


First 

Second 

Third 


Rabi. 


Ploui 


Iitng. 
er,  etc. 


Ploughing  and|cane  sown, 


Kharif. 


Cotton. 

Ploughing. 

Cane. 


and  back  again  to  cotton,  giving  a  cane,  a  cotton,  and  a  fodder  crop  with,  perhaps, 
a  little  grain  in  three  years.  The  cane  field  is  selected  next  to  the  well,  as  tne  crop 
has  to  l>e  kept  alive  during  the  hottest  months,  and  always  gets  more  frequent  water- 
ings than  any  other.  The  land  is  ploughed  not  less  than  7  or  8,  and  up  to  20  times  ; 
the  more  ploughings  the  better.  All  the  available  manure  has  first  been  spread  over 
the  fields  and  is  ploughed  in.  The  planting  is  done  from  the  middle  of  Pka^an  to 
the  middle  of  Chdt  (March).  The  seed  consists  of  joints  {port)  cut  from  the  last  year's 
crop,  which  have  been  kept  covered  up  in  pits  in  the  field.  In  planting  them  one  man 
goes  along  with  a  plough,  and  another  follows,  laying  down  the  joints  at  intervals  of 
6  or  8  inches  in  the  furrow.  The  pknufh  in  making  a  new  furrow  covers  up  the 
former  one;  and  the  whole  field  is  finally  rolled.  The  canes  spring  from  the  eyes 
{ankh)  of  the  joint.  About  4  or  5  canes  will  come  from  one  joint.  Then  follow 
waterings  at  intervals  of  7  or  8  days  in  the  uplands,  and  hoeings  after  each  of  the 
first  fewer  waterings.  The  fields  are  very  carefully  protected  by  stout  hedges.  In  the 
B^  there  are  no  waterings,  and  seldom  any  Koeings  and  the  fields  are  quite  open. 
The  cane  in  the  upUnds  grows  to  a  height  of  8  or  10  fMt*  and  when  it  becomes  heavy 
isfrotecttd  by  seferal  atalks  tied  ta«^ber.    la  the  B^  the  height  is  oaly  5  orfifeet. 
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and  tliis  precaution  is  not  necessary.  There  is  altogether  a  great  difference  in  tha 
modes  of  cultivation  in  Dhiia  and  B^  due  chiefly  to  the  difference  of  natural  condi* 
tions»  and  partly  to  the  different  habits  of  the  cultivators,  those  of  the  Dhiia  being 
industrious  Jits,  and  those  of  the  B^t  apathetic  Muhammadans,  of  the  Rajput  ana 
Gujar  tribes  principally. 

"  The  method  of  extracting  the  juice  is  much  the  same  both  tracts.  Cutting  goes 
on  all  day  in  the  field,  each  cane  being  stripped  and  the  flag  at  the  top,  with  the  small 
joints  immediately  below  it,  being  removed.  In  the  eveninc^  the  seed  joints  are 
separated  from  the  flag  (which  is  then  used  for  fodder  or  for  feeding  the  boiler 
furnace)  and  tied  up  in  bundles  for  seed.  The  cane  is  carted  to  the  bHna  or 
mill  which  stands  trust  outside  the  village  site.  The  pressing  is  done  in  a  belna 
or  mill,  the  cane  being  passed  between  two  horizontally  wooden  rollers,  and  the  juice 
running  into  an  earthenware  jar  set  to  catch  it.  In  a  corner  of  the  enclosure  of  the 
mill  stands  the  boiling  shed,  and  the  juice  is  taken  into  this  and  boiled  in  pans." 
"In  the  Dhiia,  the  jit  requires  no  assistance  in  the  boiling  and  turns  his  juice  into 
lumps  (6A^/t)  of  Fiir  or  into  5/(ai(ar  which  he  may  dispose  of  that  very  day.  In  the 
B^t  the  money-lender  has  invariably  advanced  money  on  the  crop,  and  his  man 
does  the  boiling.  Here  the  produce  when  boiled  assumes  the  semi-liquid  form  of 
rdh  which  is  taken  in  part  payment  of  the  debt.  Sugar  cane  is  the  crop  invariably 
converted  into  cash  may  be  said  to  be  the  revenue-paving  one.  It  is  very  valuable, 
otherwise  it  could  never  have  held  its  own  so  long,  for  it  occupies  the  land  the  better 
part  of  two  years';  and  in  Dhiia  the  labor  of  cultivation  is  incessant.  Bullocks  stand 
the  work  at  the  wells,  and  in  the  betnas  for  only  a  few  years ;  and  the  cultivators  are 
never  tired  of  complaining  of  their  hard  life.  These  objections  make  it  a  dangerous 
crop  to  any  but  the  most  thrifty  classes.  The  jats  keep  out  of  debt  because  it  is  in 
them  to  do  so;  but  the  Muhammadan  of  the  B^t  will  tell  one  that  he  is  a  victim  of 
the  sugar-cane  crop,  and  he  is  right  to  some-extent,  for  he  has  not  the  qualities 
which  would  enable  him  to  subsist  wnile  his  crop  b  growing  "  {Gametteer  Ludhiana, 
I3S-I37). 

MuZAPPAROARH.— *•  Sugar-cane  is  grown  in  every  part  of  the  distrkt  except  the 
thai  and  the  inundated  tracts,  but  as  it  requires  capital  and  abundant  manure,  it  is 
mostly  found  in  the  neighbourhood  of  towns.  The  sdection  of  land  for  the  next  year's 
sugar-cane  is  generally  made  in  land  which  has  just  borne  wheat.  Beginning  from  May, 
the  land  is  ploughed  from  four  to  five  times  dunng  the  summer.  After  each  ploughing 
the  land  is  rolled  and  levelled.^  It  is  then  heavily  manured.  Between  >eptembe* 
and  January  a  crop  of  turnips  is  taken  off  the  land.  The  local  theory  is  that  turnips 
do  not  exhaust  the  land.  The  truth  is  that  fresh  unrotted  manure  is  used,  which  re- 
quires the  extra  handling  and  watering  caused  by  raising  a  crop  of  tunups  to  make 
it  sufficiently  decomposed  to  be  beneficial  for  sugar  cane.  After  the  turnips  have 
been  removed  the  ground  is  plous^hed  eight  times  more  and  rolled.  The  sugar-cane 
is  then  sown  in  February  and  March.  Canes  for  seed  have  been  stored  in  mounds 
covered  with  earth  called  tig,  since  the  last  years  harvest.  These  are  now  opened 
and  the  canes  are  cut  into  peices  with  one  or  two  knots  in  each.  A  plough,  which 
has  a  brick  fastened  about  the  sole,  to  make  a  wide  furrow,  is  driven  through  the 
ground.  A  man  follows,  who  places  the  pieces  of  sugar  cane  continuously  m  the 
furrow,  presses  them  down  with  his  feet,  and  covers  them  with  earth.  Then  a  log  of 
wood  called  ghial  is  dragged  over  the  fidd.  After  planting  the  only  care  which 
sugar  cane  requires  is  constant  watering  and  hoeing.  Judging  from  the  accounts  of 
other  countries  hoeing  is  not  done  often  enough. 

**  Two  hoeings  are  considered  sufficient.  Sugar-cane  is  cut  and  crushed  from  the 
end  of  November  to  the  end  of  January.  The  double-roller  crusher  is  alwa3rs  used. 
In  the  mode  of  crushing  and  the  management  of  the  labour  required,  this  district  does 
not  differ  much  from  the  rest  of  the  Panidb,  but  a  few  points  may  be  noticed.  There 
are  ten  attendants  on  the  crusher  and  riSr-boiler.  The  crusher  is  worked  from  mid- 
night to  10  A.M.  This  time  is  chosen  as  less  severe  on  the  animals  than  the  day, 
and  also  because  fewer  visitors  come  at  that  time,  it  being  de^^neur  to  give  every 
caller  as  much  juice  as  he  can  eat,  drink,  and  carry  away.  It  is  very  difficult  to 
estimate  the  net  profits  of  growing  sugar-cane.  Each  owner  extracts  his  own  Juice 
and  makes  his  own  F^r.  The  wages  of  the  workmen  are  paid  in  every  possible  u>rm« 
For  instance,  the  ahora^  or  man  who  puts  the  cane  into  the  crusher^  gets  one  blanket 
and  a  pair  of  shoes  ;  when  crushing  begins  a  quarter  of  a  seer  of  gur  and  a  chhiidk 
of  tobacco  every  day,  R4  and  three  seers  olgir  per  month  ;  a  present  of  Ri  to  Ra 
[when  the  work  is  finished,  and  15  seers  of  wheat  under  the  name  of  bijrdi.  Then 
again  some  attendants  are  paid  by  the  kacheha  month,  and  some  by  the  pakka 
month.  A  kacheha  month  is  a  calendar  month.  A  pakka  month  is  when  a  sugar- 
crusher  has  worked  30  times,  and  each  time  has  extracted  10  maunds  of  ^ilr.  A 
pakka  month  may  occupy  two  odcnder  months  or  more.    We  get  into  more  certain 
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groand  when  the  owner  of  the  cane  has  no  sugar-crusher.  He  pajrs  the  owner  of  the 
crusher  one-third  of  the  outturn  of  g^,  the  owner  of  the  crusher  supplying  all 
attendants  and  animab  required  for  working  it  With  the  best  knowledge  that  he 
had  at  his  disposal  Mr.  O'Brien  calculated  for  assessment  purposes  that  the  aver- 
age net  pro6ts  of  sugar-cane  per  acre  were  R53.  An  intelligent  Zaildir  and  sugar- 
grower  of  Jatof,  told  him  that  the  net  profits  of  a  successful  crop  were  K  300  per  acre. 
The  Extra  Assistant  Settlement  Officer,  who  was  a  land  owner  and  sugar  grower 
estimated  the  outturn  at  15  maunds  of  ^ifr  per  acre  "  (Gagetteer,  p,  92^3), 

v.— CENTRAL  PROVINCES. 

Referencet.-^S'^m^/  Report  by  Mr.  J,  B,  Fuller;  Agri.'Hort,  Soc,  Ind. 

Trans i-^Vol.  Ill,,  72,  l73 ;  Proc,  91  f  IV,,  190 ;  Proc,  JO;  V.,  Proc,, 

SJ»6S;  Vl,,QO,  95 f  Proc,,  7,  28;  VII.,  Proc,  116;  ^111,,  Proc,.  43^ ; 

Journ,,XIlL,  Proc,  9;  New  Series,  Vol,  VII,,  Proc,  179, 180  {Sorghum) ; 

GoMeiteer,  numerous  Pages  ;  Official  Correspondence,  etc.,  etc 
Area,  Oottnm,  and  Consomption.  The  taole  furnished  at  page  116 
shows  the  average  area  devoted  to  sugar-cane,  in  these  provinces,  during 
the  five  years  previous  to  1888,  as  having  been  54,000  acres.  Th*s  yielded 
1540,000  maunds  of  coarse  sugar^  a  quantity  which  gave  an  outturn  of 
28*5  maunds  per  acre  and  which,  when  corrected  so  far  as  possible  by  the 
trade  returns,  exhibited  a  consumption  of  9*00  seers  per  head  of  population. 
Since  1888,  the  area  has  been  returned  as  48,524  acres  in  1887-88 ;  49*650 
acres  in  1888-89;  ^*^  52>^99  acres  in  1889-90.  It  would  thus  appear 
that  in  the  British  portions  of  these  provinces  the  sugar-cane  area  has 
slightly  decreased.  The  Native  States  under  these  provinces  manifested  a 
normal  area  of  7,200  acres  of  cane  with  an  outturn  of  2,16,000  maunds,  or 
30  nnaunds  an  acre. 

It  is  f>erhaps  unnecessary  to  exhibit  the  distribution  of  sugar-cane  cul- 
tivation in  these  provinces  further  than  to  indicate  the  shares  taken  by 
districts  that  have  over  3,000  acres  under  the  crop  : — 


Saugor 

Belnl       ' 

Chhindwara       •        •        •        •        • 

Chanda     •••••• 

Bhandara  •        •        •        •        • 

Bilaspur    •••••• 

Sambalpur 

Total  acreage  in  these  provinces 


1887-88. 


3.498 
8,069 
5,603 
3,233 
4,819 
5.798 
5,382 


48,524 


1888-89.  1889-90. 


3,421 
7.836 
5,603 
3,333 
5.434 
6,522 
4,353 


49.650 


5,500 

7,987 
5,667 

3,»4i 
5,640 
6,500 
4,353 


52,899 


Having  furnished  the  above  brief  abstract  of  the  most  recent  figures 
that  have  appeared,  it  does  not  seem  necessary  to  do  more  in  this  place 
than  republisn  the  main  facts  brought  out  by  Mr.  J.  B.  Fuller  in  a  report 
on  the  sugar-cane  cultivation  of  these  provinces,  published  originally  in 
1883,  since  the  methods  of  cultivation  and  manufacture  have  in  no  material 
respect  changed:  — 


'  Excluding  Feudatoij  States  the  total  area  under  sugar-cane  is  returned  as 
\7  acres.    This  is  very  greatly  bdow  the  area  which  has  been  accepted  in  previ- 
ous years.    In  a  report  submittea  by  this  Administration  to  the  Government  of  India 


53,937  a 


in  1879,  the  total  area  under  siigar-caoe  was  ji^ven  as  93,927  acres.    The  agricultural 
returns  which  were  appended  to  the  administration  report  for  1881-82  snow  it  as  I 
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87,084  acres.    The  area  now  returned  is  compared  below  division  by  division,  with 
that  returned  in  1881-82  :— 


lubbulpore  Divisi<  n  ..... 

Nerbudda  Division  

Na^rpur  Division     .  

Chhattisgarh  Division « 

Total 


i88i-82< 


Acres. 
8,407 
18,969 
17,798 
41,910 


87,084 


1882-83. 

Acres. 
7,444 
>3,9?i 
»5,o27 

17.545 


53,937 


"  The  decrease  is  large  in  every  division,  and  in  Chhattisgarh  is  enormous.  It  can 
only  be  explained  by  the  assumption  that  the  1881 -82  returns  were  absolutely  incorrect. 
The  present  figures  have  been  arrived  at  after  special  enquiry,  and  must  be  accepted 
as  superior  to  the  unchecked  returns  of  malautars  and  village  accountants  on 
which  previous  years'  statistics  have  been  founded.  It  is.  however,  at  the  same  time, 
possible  that  the  very  fact  of  a  special  enquiry  bein|p  held,  led  to  a  deliberate  under- 
statement of  area.  The  a^icultural  classes  are  notoriously  suspicious  of  any  attempts 
of  Government  to  collect  information  on  matters  concerning  them,  and  commonly 
believed  that  increased  knowledge  will  certainly  result  in  increased  taxation.  Sugar- 
cane cultivation  has  been  undoubtedly  very  greatly  falling  off  in  the  Jubbulpore, 
Nerbudda,  and  Na^pur  divisions,  since  the  import  of  sugar  has  been  facilitated  by 
railway  communication,  and  I  think  that  the  decrease  in  the  area  now  returned  for 
these  divisions  is  due  to  the  returns  for  the  last  few  years  having  been  to  a  great  extent 
each  a  mere  copy  of  the  one  preceding  it.  The  decrease  now  returnea  represents 
therefore  the  extent  to  which  cultivation  has  fallen  off  in  several  years  and  not  in  a 
single  season.  The  decrease  in  the  districts  of  the  Chhattisgfarh  diviaon  cannot, 
however,  be  thus  accounted  for.  The  area  now  returned  as  under  sugar-cane  in  the 
Raipur  and  Bilaspur  <^ricts  is  compared  below  with  that  (i)  recorded  at  Settlement, 
and  (2)  returned  in  1881-82  :-^ 

Ar^a  unjier  Sugar-cane 


Raipur 
Bilaspur 


At  Settle- 
ment. 


Acres. 
3,390 
4,592 


1881-82. 


Acres. 
18,618 
13,843 


1882-83. 


Acres. 

3,349 
10,196 


•*  Comparing  the  present  returns  with  those  collected  at  Settlement,  it  is  seen  that 
cane  cultivation  in  Raipur  has  fallen  off  37  per  cent.,  but  in  Bilaspur  has  more  than 
doubled.  In  the  third  Chhattisgarh  district  (Sambalpur)  no  land  measurement  has 
ever  been  made,  and  the  area  under  cane  has  been  up  to  the  present  year  roughly 
estimated  as  being  between  9,000  and  10,000  acres.  The  Deputy  Commissioner 
(Major  Macdougall)  has  now  returned  it  as  being  only  1,558  acres,  but  I  have  not 
accepted  this  figure.  Sugfar-cane  is  more  thickly  grown  in  Sambalpur  than  in  any 
other  distrkt,  and  there  is  hardly  a  village  in  the  kbalsa  which  does  not  contain  some 
acres  below  the  bund  of  the  village  tank.  I  have  consequently  increased  the  area  to 
5,000  acres,  and  I  niay  add  that  in  the  opinion  of  Major  Bowie,  who  is  intimately 
acquainted  with  the  district,  this  is  considerably  under  the  proper  mark. 

'*  Speaking  roughly,  therefore,  the  sugar-cane  is  cultivated  most  largely  in  the 
three  following  tracts :  (1)  the  Satpura  districts  of  Chhindwara  and  Betul,  (2)  the 
districts  of  Bhandara  and  Chanda,  and  (3)  the  Sambalpur  and  Bilaspur  districts.  This 
localization  is  the  result  of  irrig^i^n  facilities  which  are  afforded  in  the  first  tract  by 
wells,  and  in  the  two  latter  tracts  by  artificial  tanks,  which  are  often  of  very  large  size. 
That  in  the  village  of  Nawagaon  in  the  Bhandara  district  is  24  miles  in  circumference. 

''The  great  decline  in  cane  cultivation  since  the  opening  of  the  Great  Indian 
Peninsula  Railway  has  ^eady  hem  iwticed,    I  «x««plify  it  l>y  (ompftring  the  pine 
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area  now  returoed  in  certain  typical  districts  with  that  ascertained  at  settlement  (in 
1866-68):— 


Satupor   • 

Jubbulpore 

Seoni 

Hoshangabad 

Nimar     • 

Betal 

Cbhindwarm 

Bhandara 


Area  returned 

at  Settlement. 

1866-68. 


Acres. 
5,106 
4,056 
6,037 
M37 
430 
7,000 
6,175 

14,579 


Area  now 
returned. 


Acres. 

3.217 

1,980 

864 

648 

199 

6412 

4,433 

6,256 


"The decline  in  cane  cultivation  has  been  made  the  subject  of  very  careful  enquiry 
by  Mr.  Nicholls,  Deputy  Commissbner  of  Narsinghpur,  who  has  ascertained  the 
area  under  cane  in  each  of  the  last  12  years  in  a  block  of  31  villages  in  his  district. 
His  figures  are  epitomized  as  bdow : — 

t  Four  years.    Four  years.    Four  years, 

1871  to  1874. 1875  to  1878. 1879  to  1883. 
Acres.  Acres.  Acres. 

Average  area  under  cane    ....  1,198  827  590 

''The  cost  of  raising^  sugar  in  these  Provinces  is  considerably  higher  than  that  in 
the  North- Western  Provinces,  and  its  cultivation  is  gradually  reccing  before  the  larre 
imports  which  the  North- Western  Provinces  annually  pour  into  these  Provinces  by 
rail.  The  most  distinctive  soil  of  the  Central  Provinces  is  that  known  as  *  black  cotton 
soil/  and  there  can  be  no  doubt  of  the  unfitness  of  this  soil  for  sugar-cane.  It  is  true 
that  its  great  retentiveness  of  moisture  enables  it  to  produce  a  poor  crop  of  cane 
without  any  irrigation  whatever  (as  will  be  notked  further.on),  but  its  unsuitability  for 
irrig^on  and  manuring  debars  it  from  producing  a  good  crop  of  cane  without  a 
disproportionate  expenmture  of  time  and  trouble.  The  future  of  cane  cultivation  on 
black  soil  in  these  Provinces  majr  be  gathered  from  the  Bundelkhand  (black  soil)  dis- 
tricts of  the  North- Western  Provinces  where  the  only  traces  of  sugar-cane  which  can 
now  be  discovered  are  the  disused  stone  susar-mills,  which  are  still  found  lying  here 
and  there  about  the  country. 

"  One  of  the  features  of  the  enquiry  which  forms  the  basis  of  this  report,  was  to 
have  been  the  ascertainment  of  the  prMuce  of  certain  selected  fields  in  each  district 
by  actual  experiment.  I  r^et,  however,  to  say  that  this  appears  to  have  been  care- 
fully effected  in  only  four  districts.    The  results  are  summarized  below : — 


Outturn  of  un- 

District. 

Plot  experimentally  cut. 

drained  sugar 
per  acre. 

Acres. 

n 

Damoh           • 

•05 

2,800 

•05 

1,920 

•05 

2,400 

•05 

1,800 

•05 

1,600 

•05 

1,400 

•05 

2,000 

1,988 

Mandla 

'006 

1,916 

•006 

3,083 

Average  of  two  experiments 

1,999 

CULTIYATIOlf 

In 

Cantral 

Provlneea. 

Artafr 
Oattum. 
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Outturn  of  un- 

District. 

plot  experimentally  cut. 

drained  sugar 
per  acre. 

Acres* 

lb 

Chhindwara  . 

r» 

2,733 

1*3 

3.7>8 

3-5 

2,953 

%l' 

2,397 

3,659 

vo 

'       2,5<» 

o*9 

2,8o3 

Average  of  seven  experiments      •        • 

3,966 

Balaghat        • 

vo\ 

982 

o^l 

1,400 

ro}* 

",373 

1-€>1 

1,194 

i-o) 

1^68 

o75t 

1,653 

®*5  i 
o-25| 

720 

296 

Average  of  eight  experiments      . 

1,165 

"  Experimental  cuttings  are  also  reported  to  have  been  nrade  in  the  Jubbulpore 
and  BetuI  districts,  but  the  results  obtained  in  the  former  district  are  discredited  by 
the  Deputy  Commissioner  as  unreliable.  No  details  are  given  of  the  experimental 
cuttings  made  in  Betul,  but  the  general  average  resulting  from  them  is  returned  as 
2,017ft  per  acre.  To  these  facts  T  may  add  (i)  that  the  outturn  of  a  good  cane-field 
grown  on  black  soil  with  manure  and  irrigation  oa  the  Nagpur  Government  Farm, 
wa^  4>73oft  per  acre,  and  (2)  that  a  plot  of  cane  which  was  cut,  pressed,  and  the  juice 
boiled  down  into  sugar  in  my  presence  in  a  village  in  the  Samoalpur  district  yielded 
at  the  rate  of  3,4661b  per  acre.  This  plot  had  been  selected  with  considerable  care  as 
being  of  average  quality,  and  in  the  opinion  of  tbe  village  headman  it  was  rather 
below  than  above  the  average. 

"Judged  by  these  facts  the  average  outturns  returned  from  some  diistricts  appear 
exceedingly  ridiculous.  As  examples  I  give  below  the  average  outturn  return^  for 
the  Jubbulpore,  Hoshangabad,  Bhandara,  and  Sambalpur  districts : — 


District. 


Jubbulpore      • 
Hoshangabad 
Bhandara 
Sambalpur 


Average  ourruRN  of 

UNDRAINED  SUGAR  PER  ACRE. 


In  tahsil  in 

which  outturn 

highest. 


lb 
1,148 

4S8 
1,074 

698 


In  tahsil  in 

which  outturn 

lowest. 


lb 

430 

340 

560 

loi 


**  The  Jubbulpore  returns  are  based  on  the  reports  of  Tahsildars,  to  which  the 
Deputy  Commissioner  does  not  appear  to  attach  creoit.  The  Hoshangabad  figures 
are  not  accepted  by  the  Commissioner  who  considers  them  (as  well  as  those  given  for 
Narsinghpur)  much  too  low.  The  Bhandara  figures  are  as  reported  by  Tahsildars. 
The  extraordinary  discrepancy  between  the  fi|[ures  for  the  two  tahsils  of  the  Sambat- 
pur  district  is  ascribed  by  the  Deputy  Commissioner  to  one  of  the  Tahnldars  nothavtvg 
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understood  his  instnictbiis.  Major  Macdougall  considers  720%  as  the  averag^e 
outturn,  and  ascribes  its  lowness  to  the  carelessness  with  which  cane  is  cultivated  in 
thb  di^inct.  On  this  point  1  quite  disafp-ee  with  him.  What  I  saw  of  sugar-cane  cul- 
tivation in  Sambalpur  gave  me  grounds  for  believing  that  the  people  make  the  best  of 
the  means  at  then-  disiK)8al,  and  that  the  outturn  is  probably  lar^fer  there  than  in  any 
other  district  in  the  Provinces.  I  may  add  that  the  Deputy  Commissioners  of  Narsingh- 
pur  and  Bhandara  admit  that  on  their  figures  the  sugar-cane  involves  a  consideriS>le 
anndal  loss  to  those  who  cultivate  it.  * 

"  1  have  therefore  not  includ^  the  district  estimates  of  outturn,  but  have  pre- 
ferred to  fiame  estimates  of  my  own  on  the  facts  which  have  been  detailed  above. 
There  is  nothing  more  certain  that  in  respect  to  the  outturn  of  his  field  a  cultivator 
considers  any  deception  legitimate  when  practised  on  a  Government  official,  and  any 
estimates  which  are  merely  founded  on  the  statements  of  cultivators  maybe  rejected  as 
absolutely  untrustworthy.    For  the  purpose  of  my  estimates  I  throw  the   18  districts 

into  three  classes.    The  first  includes  those* 
Saugor.  Hoshangabad.       in  which  the  cane    is   sparsely   cultivated, 

Damoh.  Nimar.  where  black  soil  prevails  and  the  average  out- 

Wardha.  turn  is  further  lessened  by  a  portion  of  the 


4andla. 
Seoni. 
Narsinghpur. 


Nai 


cane    beinr  grown  without  irrigation;    the 


Naepur.  cane    beinr  ^  -      .    - 

Balaghat.  second  includes  the  Betul  and  Chhindwara 

districts  in  which  cane  is  grown  on  a  reddish 
soil  exceedingly  well  suited  to  it  and  watered 
from  wdls J  and  the  third  includes  the  districts  of  Chanda,  Bhandara,  Raipur,  Bilas- 
pur,  and  Sambalpur  in  which  cane  is,  as  a  r  ule  grown  below  artificial  tanks  and 
receives  a  plentiful  supply  of  manure  and  irrigation.  The  average  outturn  in  dis- 
tricts of  the  >{rf/ class  has  been  taken  as  i,8oo]b  per  acre  (^23^  mds.  ori6cwt.); 
in  districts  otthestcond  class  2,600ft  per  acre  (-•321  mds.  or  23  cwt.) ;  and  in  districts 
of  the  tkirdt  class  2,4ooQ>  per  acre  (^30  mds.  or  21^  cwt.).  The  first  estimate  is 
based  on  the  results  of  the  Damoh  and  Mandla  experiments,  and  the  second  on  the 
experiments  conducted  by  Mr.  Tawney  in  Chhindwara,  which  are,  I  consider,  en- 
titled to  much  weight.  Mr.  Tawney  considers  that  the  fields  experimented  with 
were  'a  little  above  the  average,  but  not  much,'  and  I  have  accordingly  slightly  reduced 
his  estimate.  For  my  third  estimate  I  have  no  more  solid  foundation  than  the  fact  that 
the  soil  used  for  cane  cultivation  in  the  tank  districts  is,  as  a  rule,  not  so  well  suited 
for  it  as  that  of  Chhindwara  and  Betul,  and  that  the  outturn  must  be  therefore 
rather  k>wer.  I  should  mention  that  in  the  two  western  tahsils  of  the  Bilaspur  district 
cane  is  grown  on  black  soil  occasionally  without  irrigation,  and  the  average  produce  in 
these  tahsils  will  be  much  lower  than  obtained  in  the  third  tahsil  (Seerinaram),  where 
cane  is  grown  on  the  system  followed  in  the  adjoining  district  of  Sambalpur. 

"The  average  outturn  per  acre  assumed  in  the  report  submitted  to  the  Govern- 
ment of  India  in  1879  was  4^  mds.  or  360ft.  The  lowe^  of  the  estimates  now 
adopted  is  five  times  this  amount;  but  an  additional  justification  for  the  present  esti- 
mate can  be  obtained  from  the  traffic  returns  showing  the  net  imports  of  sugar  by  rail 
to  Central  Provinces  railway  stations  (i)  on  the  Bombay-Allahabad  line,  and  (2)  on 
the  Nagpur  branch  line.  It  has  been  assumed  that  the  former  line  serves  the  trade  of 
all  five  distrcts  of  the  Jubhulpore  Division  and  of  the  Narsinghpur,  Hoshangabad,  and 
Nimar  districts  in  the  Nerbud«la  valley,  whilst  the  latter  line  serves  the  trade  of  all  five 
districts  of  the  Nagpur  Division  and  of  the  Betul  and  Chhindwara  distncts  of  the  Ner- 
budda  Division.  The  sugar:imported  has  been  all  treated  as  undrained,  and  for  this 
purpose  the  amount  of  trained  sugar  imported  has  been  multiplied  by  3,  since  3ft  of 
undrained  su«ir  yield  ift  of  drained  sugar.  The  net  imports  during  the  year  1882-83 
are  shown  below : — 


Stations  Burhanpar  to  Jokhai 
on  the  Bombay-Allahabad 
line  .         .         .         . 

Stations  Pulgaon  to  Nagpur 
on  the  Nagpur  branch  Une 


n 


Drained 
sogar. 


lb 

9,309,000 

662,000 


Undrained 
sugar. 


Total  equi- 

valent  to 

undrained 

sugar. 


22,634,o«'0 
136,000 


ft 

50,560,000 
2,123,000 


Exports. 


Undrained 
sugar. 


ft 
3,060,000 
11,000 


Net  im- 
ports equi- 
valent to 
undrained 
»ugar. 


ft 
47*500.000 

2^112,000 


«3 
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"  The  popuUtion  of  the  eight  districts  terved  by  the  first  strip  of  line  is  3>aSo»5oS» 
and  that  of  the  seven  districts  served  by  the  second  strip  of  line  2,967*492.  If  the 
sugar  imported  by  the  latter  districts  stood  in  the  same  proportion  to  their  {population 
as  that  imported  bv  the  former  districts,  it  would  amount  to  43/xx)/>oo  instead  of 
2, 1 1 3, 000 ft.  The  difference  (4o,888/x>otb)  represents  the  amount  by  which  the  sugar 
produced  in  the  latter  districts  exceeds  that  produced  in  the  former. 

"The  area  under  cane  in  the  Jubbulpore  Division,  and  in  the  Narsinghpur, 
Hoshahgabad,  and  Nimar  districts  is  10,519  acres,  and  that  in  the  Nagpur  Division 
and  the  Betul  and  Chhindwara  districts  25*869  acres.  There  b  therefore  an  excess 
of  i5>35o  acres  in  the  latter  districts  to  produce  the  4o,8S8»oooft  sagar  which  they 
require.    This  allows  for  an  average  outturn  of  a,658ft  per  acre. 

"  Calculating  the  gross  produce  at  the  assumed  rate  per  acre,  and  adding  it  to  the 
amount  imported  by  rail  the  average  annual  consumption  of  uadrained  sugar  per 
head  of  pcM;>ulation  comes  to  2oIb  in  the  districts  included  in  the  first  of  the  above 
classes,  and  to  21  lb  in  the  districts  included  in  the  second  class. 

'  -  The  price  of  sugar  in  the  local  market  is  given  for  each  district  in  the  siatb 
column  of  the  apoended  statement,  having  been  calculated  for  the  cwt.  aa  well  as  for 
the  mannd.  Little  or  no  refined  sugar  is  produced  in  these  Provinces,  and  it  may  be 
assumed  tha*:  the  whole  of  the  proouce  is  in  the  form  of  the  mixture  of  molasses  and 
sugar  (containing  ro  Jghly  Irds  of  the  former  and  Ird  of  die  latter)  known  as  gurh. 
The  prices  which  are  quoted  refer,  therefore,  X.o  gurh  only. 

"  Sugar-cane  is  propagated  by  means  of  cuttings.  Each  cutting  includes,  as  a  rule, 
three  joints  or  '  nodes,^  but  the  Deputy  Comntissioner  of  Bilaspor  reports  that  for  an 
unirrigated  crop  the  seed  canes  are  planted  wh<rfe.  In  makiag  the  cuttings  it  is  ueual 
to  reject  the  upper  9  or  2|  feet  of  the  cane.  Selection  of  seed  canes  appears  to  be 
never  practised,  and,  as  a  rale,  a  corner  of  a  cane  fidd  is  set  aside  for  seed,  and  the 
canes  growing  in  it  are  used  as  suck,  whether  they  are  superior  or  inferior  to  those  on 
the  remainder  of  the  field. 

'*  Cane  is  grown  on  two  enttrdy  different  systems,  according  as  irrigation  is  or  b 
not  used.  The  only  eoil  on  which  it  b  possible  to  grew  cane  without  artihcial  watering, 
is  that  known  as  black  cotton  soil,  and  there  b  a  certain  amount  of  unirrunited  oine  in 
all  districts  in  which  this  soil  occurs.  The  Bilaspur  district  offers  an  illustration  of 
the  closeness  with  which  methods  of  cultivation  follow  certain  conditions.  The 
Deputy  Commii«oner  notices  that  in  the  west  of  the  district  (including  the  Mungeli 
tahsil  and  the  Kawardha  Feudatory  State)  almost  the  whole  of  the  cane  15  unirrigated, 
whereas  in  Raipur  and  Seorinarain  tahsib  it  b  all  artificially  watered.  He  ascribes 
this  to  a  difference  in  the  varieties  of  cane  grown,  the  hard,  small  kinds  bdng  grown  in 
the  west  and  the  soft  Ull  kinds  in  the  east  of  the  dbtrict.  But  the  difference  b  entirely 
due  to  a  difference  in  soil,  tn  the  Mungeli  tahsil  Mack  soil  forms  43  per  cent,  of  the 
cultivated  and  cuUurable  area,  whereas  in  the  Bilaspur  tahsil  it  only  forms  19,  and  in 
the  Seorinarain  tahsil  only  14,  per  cent. 

'*  Unirrigatei  cane  b  planted  in  November,  December,  and  January  on  land  whkb 
has,  as  a  rule,  enjoyed  a  year's  fallow  and  has  been  ploughed  again  and  again  dunng 
the  precedif^  9  months.  The  field  b  manured  with  cowdung  at  the  rate  of  from  50 
to  300  maunds  to  the  acre,  it  being  often  applied  as  a  top  dressing  when  the  ycung 
shoots  have  appeared  above  ground.  Pulverised  oil-cake  b  also  used  in  the  Bila^r 
dbtrict,  being  placed  round  the  roots  of  the  plants  at  the  commencement  of  the  raans. 
An  important  feature  in  thb  method  of  cultivating  cane  b  the  covering  of  the  ground 
with  leaves  so  soon  as  the  young  shoots  have  come  up.  This  checks  evaporation  and 
renders  the  lack  of  irrigation  less  harmful  than  it  would  otherwise  be.  The  field  is 
hoed  and  weeded  between  the  rows  of  cane  three  or  four  times  during  the  rains  and 
the  crop  b  ready  for  cutting  in  November.  Cane  cultivation  on  tbb  sy^m  b  known 
as  Paltnar  or  Nagarva, 

•'By  far  the  langest  and  most  productive  oortion  of  the  cane  area  b  however  that 
to  whkh  irrigation  is  applied.  With  the  aid  of  water  and  manure  cane  can  be  grown 
on  almost  any  description  of  soil,  but  the  kinds  most  preferred  are  clayey  loams.  The 
reddish  loam  of  Chhindwara  b  perhaps  the  soil  which  oest  repays  manure  and  imgfa- 
tion,  and  b  the  on©  best  suitea  to  sugar-cane  in  the  Provinces.  The  seed  cuttings  are 
planted  from  December  to  March  in  ground  which  has  been  moistened  by  irrigation. 
For  this  purpose  shallow  trenches  are  excavated  throughout  the  field  by  a  plo^f^to 
wliich  a  broad  wooden  mould  board  bas  been  attached  in  place  of  the  ordinary  pointed 
share.  Water  is  allowed  to  run  in  these  trenches,  and  they  are  planted  with  cane 
cuttings,  laid  horitontally,  while  the  soil  b  still  moist.  The  land  has  been,  as  a  rule, 
well  manured  with  cowdung  before  the  cane  b  planted,  but  in  some  places  it  is 
customary  to  apply  the  minurein  the  form  of  a  top  dressing  when  the  shoots  have 
appeared  above  ground.    The  manure  b  laid  on  the  surface  of  the  soil  round  the 
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plants,  and  water  is  then  given  so  as  to  carry  it  down  to  their  roots.  A  liquid  manure 
IS  occasionally  used  consisting  of  cowdunr  mixed  with  water.  From  the  sproutin^f  of 
the  plants  np  to  the  commencement  of  the  rains  constant  irrigation,  weeding  and 
hoeing  are  required.  The  plants  must  be  watered  at  least  four  times  a  month,  and  it 
IS  repoiied  from  the  Bhandara  district  that  cane  planted  in  January  will  require  in  all 
a^  waterings,  34  of  which  are  given  before  the  rains  commence,  and  6  after  their  cessa- 
tkm.  The  field  is^  as  a  rule  carefully  fenced.  In  places  where  wood  is  easily  obtain- 
able scmbby  bamboos  are  used,  but  if  it  is  neoessarv  to  pnrchase  them,  fencing  an 
acre  b  reported  to  cost  as  high  as  R7.  In  Chhattisgarh  mud  walls  topped  with  thorns 
are  commonly  constructed  round  cane  ftetdsj  and  these  entail  a  considerable  amount  of 
expense  and  trouble.  During  the  rains  it  is  customary  to  tie  np  together  all  the 
stems  springing  from  a  single  cutting,  using  for  this  purpose  the  lower  leaves  of  the 
plants  thenoelves.  In  this  way  the  plants  are  tied  up  in  bundles  of  two  or  three,  and 
the  binding  is  continued  with  as  the  plants  increase  in  height.  This  prevents  the  crop 
from  being  laid  by  high  winds,  and  is  further  said  to  improve  the  quality  of  the 
juice  by  protecting  the  stems  from  the  glare  of  the  sun. 

'*Tbenracticeof  'ratooning'  is  reported  from  the  Bhandara  district,  but  is  only 
adopted  with  the  kakhia  variety  of  cane.  After  the  first  crop  has  been  cut,  the  roots 
«re  raaiwred  with  the  asbes  of  the  cane,  leaves,  and  toppings,  and  copiously^  watered. 
A  crop  raised  by  ratooning  is  called  khunH,  and  yields  an  outturn  much  inferior  to 
that  ot  a  crop  frMly  raised  from  cuttings. 

"  It  has  already  been  noted  that  both  weUsand  tanks  are  used  as  sources  of  irriga- 
tion, the  former  in  districts  within  or  imme^atdy  below  the  Satpura  range,  and  the 
latter  in  the  south  and  east  of  the  provinces.  WeUs  are,  as  a  rule,  lined  wttii  stone- 
work, b«t  are  sometimes  mere  temporary  excavations  made  afresh  each  year.  Water 
is  most  commonly  raised  from  wells  by  means  of  the  leather  bucket  drawn  over  a  pally 
by  bullocks.  But  the  form  of  bucket  which  is  used  seems  greatiy  superior  to  that  used 
in  Upper  India.  A  leather  tube  is  fitted  to  the  bottom  of  the  budcet^  and  a  rope  is 
attached  to  the  month  of  the  tube  running  parallel  with  that  whkrh  carries  the  bucket 
When  descending  or  ascending  this  second  rope  keeps  the  tube  doubled  up  with  its 
mouth  on  a  level  with  the  mouth  of  the  bucket,  and  no  water  consequently  runs  out. 
But  when  the  bucket  has  been  dmwn  up  to  the  well's  mouth,  the  tope  attached  to  the 
tabe  (which  runs  over  a  pulley  on  a  lower  level  to  that  wtuch  carries  the  main  rope) 
draw  it  straight  oat  and  the  contents  of  the  budcet  are  at  once  discharged.  The 
backet  is  therefore  self-emptving,  and  saves  the  labour  of  a  man.  In  these  Provinces 
a  man  is  rarely,  if  ever,  employed  at  the  well's  mouth  to  empty  the  backet.  In  the 
Jifbbalpore  Division  and  the  Nerbudda  Valley  the  Persian  viieel  is  not  unoommonlv 
need  for  raising^  water  from  wells.  Water  from  tanks,  as  a  rule,  runs  over  the  fields 
Aosh  I  when  it  is  necessary  to  raise  it  the  lever  lift  is  commonly  employed.  No  water 
rate  is  paid  as  the  tank  is,  as  a  rale,  considered  the  common  property  of  the  village^ 


,  aM  is  often  the  cas^  it  has  been  constructed  bv  the  mal|^azar. 

^in  both  the  Raipar  and  Bhandara  estimates  the  only  irrigation  charge  allowed 
for  is  the  kboor  of  coolies  distriboting  water,  and  the  cultivator  is  not  debited  with 
aiqrtliing  on  account  of  interest  on  the  capital  expended  on  the  construction  of  the  irri- 
gntion  tank.  The  Narsinghpur  estimate  is,  I  think,  too  low  and  omits  several  im- 
portant Items.  To  grow  an  acre  of  cane  by  means  of  wdlnrrigation  cannot,  I  think, 
cost  less  than  R60. 

**  Two  distinct  types  4)f  machines  are  used  in  these  ProvSncee  for  the  extraction  of 
aogar-cane  juice.  The  mortar  and  pestle  mill  or  Mku,  and  the  vertical  roller  mill 
(fCianra  or  eharkki).  The  latter  again  has  two  different  forms,  consisting  in  one 
form  of  two  and  in  another  form  of  three  rollers.  The  use  of  the  kolhu  appears  re- 
strkfeed  to  thedistrictsof  thejnbbulpore  Division  and  the  Nerbudda  Valley,  down  which 
it  extends  as  far  as  Burhanpur.  The  two-roller  sugar  mill  appears  peculiar  to  the 
Satpura  range,  extending  a  short  distance  into  the  plains  on  dtner  side  of  them .  Thus 
it  is  reported  to  he  ueed  on  the  southern  side  of  the  Narsinghpur  and  Nimar  districts, 
and  on  the  northern  side  «f  the  Bliandara  district.  The  three-rdler  mill  is  used  in 
the  sonth  of  the  Provinces  and  in  the  Chhattisgarii  districts 

**  The  kolku  conasts  of  a  stone  mortar,  round  which  a  large  wooden  pestle  re- 
volves, drawn  by  a  pair  of  bullocks.  In  order  to  press  canes  in  it,  it  is  necessary  to  cut 
them  up  into  short  pieces  a  few  inches  long,  wliich  are  placed  upn^ht  in  the  mortar  and 
crashed  by  the  pestle  as  it  revolves  over  ,i£em  and  presses  them  against  the  side  of  the 
mortar.  The  two-roller  sugar  mill  is,  as  a  rule,  fixed  in  a  square  pit  excavated  for  the 
purpose,  so  that  the  tops  jt  its  rollers  are  just  above  ground  levd.  One  of  the  rollers 
IS  much  bigeer  than  the  other,  and  is  turned  by  a  long  cross  beam  fixed  at  its  centre 
to  the  top  of  liie  spindle  and  drawn  round  by  two  pairs  of  bullocks.  The  smaller  roller 
is  grooved  into  the  large  roller  by  a  screw  at  its  upper  end  and  is  turned  round  by  it  in 
the  reverse-dicection.    The  mill  t»  fed  by  men  sitting  in  the  pit.    There  is  not  sufficient 
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room  in  the  pit  to  allow  of  whole  canes  being  passed  through  and  the  canes  are  cut  up 
into  pieces  of  three  or  four  feet.  The  three-roller  mill  is,  as  a  rule,  fixed  above  ground. 
The  centre  roller  is  the  largest  of  the  three,  and  turns  the  other  two  bv  means  of  a 
screw  at  its  upper  end,  being  itself  turned  by  a  long  beam  dragged  round  by  two  pairs 
of  buffaloes.  The  size  of  the  mill  varies,  but  its  rollers  are  oiften  as  long  as  four  feet. 
There  is  a  great  deal  of  friction,  and  in  spite  of  a  liberal  use  of  castor  oil  the  mill 
cannot  be  worked  without  a  most  excruciating  noise,  too  familiar  to  any  one  who  has 
travelled  through  Chhattisgarh  during  the  pressing  season.  The  canes  are  passed 
through  whole. 

"No  one  of  these  machines  extract  all  the  juice  in  a  single  pressure.  The  kMu 
pestle  is  allowed  to  revolve  over  the  cane  strips  a  large  number  of  times,  and  the  strips 
are  wetted  with  water  to  soften  them  and  make  them  yield  their  juice  easier.  In  both 
the  roller  mills  it  is  necessary  to  pass  the  cane  through  twice,  and  often  three  times, 
before  the  juice  has  been  properly  extracted. 

«*  A  great  deal  of  trouble  has  been  taken  by  some  Deputy  Commissioners  (espe- 
cially by  Mr.  NichOllsinNarsinghpur)  to  introduce  the  Bihia  iron  roller  mill  to 
the  people.  A  considerable  number  have  been  purchased  on  account  of  Government, 
but  few,  if  any^  have  as  yet  been  sold  to  band  fide  private  purchasers.  Cultivators 
readily  admit  its  advanUges,  but  will  not  invest  their  money  in  it.  Its  superiority  to 
the  kolhu  has  been  demonstrated  beyond  doubt  by  its  lar^e  sale  in  the  Punjab,  the 
North- Western  Provinces,  and  Behar.  It  has  been  supposed  that  it  was  much  less 
efficient  than  the  large  wooden  roller  mill,  but  1  do  not  believe  this.  I  found  last 
camping  season  a  Bihia  S'*  roller  mill  lying  unused  in  the  Sambalpur  cutchery,  having 
been  condemned  as  much  less  efficient  than  the  wooden  implement.  But  1  proved  by 
actual  experiment  that  there  was  very  little  difference  in  the  rapidity  with  which  it  and 
the  native  mill  respectivdy  crushed  cane.  It  was  set  up  side  by  side  with  a  three-roller 
wooden  mill  of  laree  size,  and  in  order  to  test  the  amount  of  labour  expended  in 
turning  each  I  had  them  worked  by  coolies.  The  wooden  mill  required  9  men  to  turn 
it.  The  Bihia  mill  required  only  3  men.  The  wooden  mill  required  3  men  to 
feed  it,  since  the  cane  as  it  emerged  from  between  one  pair  of  rollers  had  to  be  twist- 
ed by  hand  and  pas  ed  back  between  the  other  pair.  The  Bihia  mill  was  fed  by  one 
man.  Three-and-a-half  maunds  of  cane  were  given  each  mill,  and  were  crushed  by  the 
wooden  mill  in  3  hours,  and  by  the  iron  mill  in  3^  hours.  The  quantity  of  juice  obtained 
was  carefully  measured,  and  found  to  be  almost  exactly  the  same  in  both  cases.  ^  The 
Bihia  mill  therefore  saved  the  labour  of  8  men.  The  villagers  admitted  its  superiority 
and  asked  to  be  allowed  to  keep  it  for  a  week  or  two  and  try  it  themselves.  But  as 
long  as  a  mal^zar  can  obtain  labour  practically  free  of  cost,  it  will  hardly  pay  him  to 
purchase  an  iron  mill.  The  Bihia  mill  cost  Rioo,  and  the  wooden  mill  had  been 
made  by  the  village  carpenter  for  R2-i2-o.  Of  course,  it  had  in  reality  cost  more 
than  this  since  a  large  portion  of  the  carpenter's  annual  village  dues  should  be 
debited  to  it.  But  the  village  could  not  well  dispense  with  its  carpenter  even  though 
he  were  relieved  of  the  labour  of  making  a  wooden  mill  by  the  purchase  of  an  iron  one. 
"  Over  the  greater  part  of  the  Provinces  the  Juice  is  concentrated  in  a  large  iron 
vat  fixed  over  a  furnace  sunk  in  the  ground.  The  row  of  four  boiling  pans  used  in 
some  parts  of  Upper  India  is  unknown  here.  But  in  the  districts  of  Chhattisgarh, 
where  iron  pans  until  lately  could  have  been  only  acquired  with  great  difficulty  and 
expense,  earthen  pots  are  used  for  sugar  boiling.  Four  pots  are  placed  over  a  furnace, 
which  may  be  circular  in  shape  with  a  domed  roof  perforated  with  four  holes  for  the 
pots  to  rest  in,  or  may  be  a  mere  open  trench  in  the  ground.  There  is  an  immense  con- 
sumption of  fuel,  and  were  not  brush-wood  easily  obtainable  sugar  manufacture  on  this 
system  would  be  a  most  expensive  process.  The  crushed  cane  (megass)  which  fur- 
nish^ in  Upper  India  the  entire  amount  of  fuel  used,  would  here  go  such  a  little  way, 
that  it  is  almost  entirely  disregarded  and  is  very  often  not  thrown  into  the  furnace  at 
all.  Sugar  boiling  in  these  pots  is  a  long  process.  In  an  experiment  which  I  made  it 
took  9  hours  to  concentrate  521b  of  sugar,  and  the  process  very  fremiently  ends  in 
burning  the  sugar  and  turning.it  all  into  uncrystallisable  molasses.  The  proportion 
of  molasses  in  Sambalpur  sugar  is  very  large  indeed,  and  represents  an  enormous 
annual  waste  of  money,  due  to  inperfections  in  the  boiling  process.  There  is  pro- 
bably no  equal  improvement  which  could  be  effected  at  so  little  cost  as  that  which 
would  result  from  the  introduction  of  iron  sugar  boiling  pans  into  the  east  of  Chhat- 
tisgarh. They  have  already  found  their  way  into  the  western  portions  of  the  Raipur 
and  Bilaspur  districts. 

*'  The  cost  of  working  a  kolhu  has  been  calculated  by  the  Deputy  Commissioner 
of  Narsinghpur  to  be  Ri-io-o  per  day  as  below  :— 

J?    a.  p. 
Cutting  cane  in  field   .        .        •        •        •        •        •        .oso 
Stripping  and  cutting  into  pieces         •        •        •        •        .040 
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Cartlagr  to  mill  with  wages  of  driver o    s    o 

Feeding  miU       .7 !  o    2    o 

Driving  bullocks o    3    o 

Hire  of  two  pairs  of  bullocks 060 

Carpenter           .                  020 

^^^    \   :    :    :    •    :    :    :    :£jj 

I     10  o 

But  this  should  be  increased  by  at  least  four  annas  on  account  of  the  wages  of 
the  sujrar-boiler,  making  the  total  dailv  outlay  R1-14-0.  A  kolhu  wUl  press  some  14 
majinds  of  cane  in  a  day.  To  produce  an  outturn  of  i,8oolb  jFurh  per  acre  a 
/'u  250  maunds  cane  will  be  required.  This  will  take  about  18  days  to  oress 
S!  ."SlLS!^^  therefore  in  all  (R 1-14-0  x  18  =)  R33-I2-0.  Assuming  the  produce  to 
De  i.i^m  =(or  22i  maunds)  sugar,  the  cost  of  manufacture  comes  to  R1-8-0  a 
°^"?i/   u  "*y,^  ^^y  estimated  as  between  Ri-8-0  and  R1-14-0. 

We  have  already  seen  that  the  cost  of  growing  an  acre  of  250  maunds  cane  in 
Narsinghpur  is  about  R50.  Adding  the  cost  of  manufacture  (R33-12-0)  to  this,  the 
total  expenditure  per  acre  amounts  to  R83-U-0.  Against  this  the  cultivator  obtains 
22t  maunds  of  suear,  which  at  the  rate  of  R5-5-0  per  maund  is  worth  R 1 10-8-0.  His 
profit  per  acre  is  therefore  between  R30  and  R40. 

From  what  has  been  written  above,  it  will  have  been  seen  that  the  production  of 
*"!?^  *""**»«  provinces  is  a  domestic  industry  carried  out  by  the  cultivator  himself 
without  the  intervention  of  a  capitaKst.  The  man  who  grows  the  cane  himself  as  a 
rule  mak«  the  sugar,  and  although  this  system  undoubtedly  results  in  the  manufacture 
Of  very  Dad  sugar,  it  has  its  advantages  in  allowing  the  cultivator  to  remain  his  own 
master  and  not  placing  him  at  the  mercy  of  a  money-lender,  which  has  had  so  disas- 
trous an  effect  on  his  position  in  some  parts  of  India.  Speaking  generally,  the  whole 
ot  the  sugar  which  is  produced  is  for  local  consumption,  but  it  falls  very  far  short  of 
the  wants  of  the  population.  Including  the  Feudatory  States  the  amount  of  undrain- 
eci  sugar  annually  produced  may  be  assumed  to  be  1,255,000  cwts.  (=  17,57,000 
maunds),  and  the  amount  annually  imported  is  equivalent  to  some  458,000  cwts. 
iimr/f^  maunds)  more.  This  allows  iTft  of  undrained  sugar  as  the  annual  coo- 
mmiwST  ^  *»^^o^a  population  (including  hUl  tribes  and  feudatories)  of  iii 

«.,«rI^««"?*"?iSS'  fj?  '"*e^resti°g  fact  may  be  noHced  concerning  the  cultivation  of 
kI^ISII  Chhattisgarh.  Its  cultivation  over  the  greater  part  of  this  tract  should 
•!JI^^i!i?  ""^^J}  "^*  ^?l  the  supply  of  water  afforded  by  the  village  tenks  which 
wore  pnmarily  constructed  for  the  supply  of  drinking  water  and  are  held  to  be  com- 
"^JS^f^^y-  .A  plot  of  ground  immediately  below  the  tank  is  reserved  for  cane 
Sir^iS:  fi,  '?i**«*  ™h  divided  into  two  portions,  one  of  which  grows  cane  each 
rar.  While  the  other  lies  fallow  or  is  put  under  a  crop  of  pulse.     Every  cultivator  in 


*;««  -- — 7~--"^~  ***  v^u  utucr  ana  m  inis  way  mutually  rea-jce  ine  cost  01  cuitiva- 
ri'k  2"^*.*."^**  *"?"  *"*^  boiling  furnace  suffice  for  the  whole  vHlage  and  are 
«!!?1  Tk  fJ?'^;^ators  in  turn.  It  is  obvious  that  this  system  could  not  work  well 
^T^^lrJ'^i^l^^'^^^/^f^^^^'''^  <^«^tain  definite  rules  as  to  the  apportionment 
kJ^I  ^^.V^"*  "?  **K***^  5^"®  ^'^'  ""^ese  rule*  are  laid  down  by  the  village 
^a^  ft  5^"5*  ^  ^^  ^"^  *o  ^  generally  carried  out  without  difficulties 
m^oif «  ;.  u  ^  separate  rights  and  interests,  as  opposed  to  possession  in  com- 

K^Il^H^^'  however,  rapidly  gaining  ground  in  Chhattisgarh,  audit  will  probably 
e!S!S^f  iJ;*^  more  and  more  difficuFt  to  cultivate  on  terms  which  pre-suppose  the 
^a^J^,  o  J  "*"^.u^'"?  between  the  Gaont^a  and  the  cultivators  and  between  one 
S?  w!^««  fifw  u''^^*'*-  '"  *.**^  Sambalpur  d&trict  plots  of  cane  cultivated  by  a  ryot 
icu^nJe.  *     ^  "*^"'       *  '**'"  '"°^  ^^  ^*'"^"  "^  ^'^^y  **'  "**  uncommon 

VI.— CENTRAL  INDIA  AND  RAJPUTANA. 
Reference  --Agri.'Hon.  Soc.  Ind.  Trans:— VII I.,  Proc,  408, 
Area»  Onttmn,  and  Consamption.— It  will  be  seen  by  the  table  given  at 
page  1 16  that  the  Government  of  India  has  accepted  the  normal  sugar-cane 
area  for  the  five  years  previous  to  1888  to  have  been  in  Central  India  40,000 
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acres  and  in  Rdjputina  34,300 acres.  The  former  is  regarded  as  havinjif  yeild* 
ed  8,35,245  maunds  of  coarse  sugar,  say,  21  maunds  an  acre,  and  the  latter 
8,36,000  maunds,  or  24*5  maunds  an  acre.  The  incidence  of  consumption  on 
head  of  population  was  further  found  to  have  been  3*5  seers  in  Central 
I  ndia  and  5-0  seers  in  Rdiputina.  But  in  the  former  calculatton  no  provision 
has  apparently  been  made  for  the  imports,  although  5,50,000  maunds  were 
credited  to  the  production  of  Rajputana.  The  rail-borne  trade  returns  ex- 
hibit Central  India  and  Rdjputana  conjointly,  so  that  it  is  not  possible 
to  assign  the  exact  shares  taken  respectively,  but  in  1888-89  Central 
India  and  Rdjputdna  conjointly  received  2,97,786  maunds  of  refined  sugar 
(or,  say,  8,93,358  maunds  expressed  as  g4r)  and  17,16,537  unrefined  sugar* 
These  two  amounts  may,  therefore,  be  accepted  as  representing  a  grand 
total  of  26,09,805  maunds ;  or  deducting  the  exports  a  net  import  of 
25.95,880  maunds  of  raw  sugar.  If,  therefore,  to  cover  all  possible  errors, 
we  assume  a  net  import  of  only  10  lakhs^  of  maunds  by  each  of  the  tracts 
of  country  here  dealt  with,  it  would  appear  that  the  average  consumption 
per  head  of  population  (during  the  five  years  previous  to  1888)  was  in 
Central  India  as  near  as  possible  8  seers  and  in  Rijput^na  7  seers.  And 
it  is  probable  that  these  estimates  very  nearly  represent  the  consumption. 
At  all  events,  there  is  nothing  to  show  that  the  people  of  Rijputina  use 
more  sugar  than  do  those  of  the  Central  Indian  Ag^cy.  It  will  be  seen 
from  the  review  of  the  internal  trade  of  India  (given  in  the  chapter  on  that 
subject,  p.  366)  that  these  States  draw  very  largely  on  the  North- West 
Provinces, but  that  the  demand  for  foreign  refinedsugar  is rajpklly  increas- 
ing. The  exports  of  refined  sugar  from  Bombay  port  to  Central  India 
and  R^jputina  {p.  364),  have  been  approximately  doubled  within  the  past 
four  years.  The  supply  from  Bombay  is,  however,  at  present  only  about 
Jth  of  that  from  the  North- West  Provinces.  In  the  question  of  the  sugar 
supply  it  may  be  said  that  so  important  are  the  Native  States  of  Central 
India  and  Rijputina  to  the  North- We.«(t  Provinces  that  perhaps  no  belter 
means  exists  of  testing  the  progress  that  may  in  future  be  made  by  the 
imported,  in  competition  with  the  locally  produced  sugars,  than  by  watch- 
ing the  demands  of  these  Native  States. 

A.  Central  India.— The  methods  of  cultivatibn  pursued  in  the 
vaiious  Native  States  of  Central  India  and  Rdjputina  are  so  similar  that 
it  is  perhaps  unnecessary  to  republish  more  than  one  or  two  of  the  reports 
whicn  were  furnished  to  Government.  In  the  chapter  on  races  of  cane 
jjrown,  a  very  complete  selection  of  passages  has  already  been  given 
if  p.  S9^7^)  fro'"  these  reports^  owing  to  their  being  of  more  interest  in 
that  subject  than  the  slight  differences  that  exist  in  the  observances  and 
practices  of  the  cultivators. 

Oolon«l  O.  Martin,  O.  B.,  Political  Agent,  West  Malwa,  wrote  ^— 

'The  land  is  wdl  manured  with  cowdunf ,  which  should  be  two  years  old,  and  well 
rotted,  or  sometimes  the  cane  suffers :  about  20  cartloads  of  manure  are  reauired 
for  one  bighd.  The  soil  is  dug  yl  feet  deep,  well  pulverixed,  manured  and  mane  up 
into  beds  suitable  for  opium,  tne  cane  is  then  layered  6  inches  deep,  bein^  pressed 
in  with  the  feet  and  opium  seed  sown  over  it  at  the  same  time.  When  the  opmm  crop 
is  gathered  in  March,  the  stalks  are  uprooted  and  the  cround  lightly  ploughed  in 
furrows,  parallel  to  the  layers  of  cane.  The  ground  it  well  irrigated  and  weeded  till  the 
rainy  season,  after  which^  or  in  October,  the  crop  is  irrigated,  the  soil  not  being:  allowed 
to  become  dry,  and  continued  at  intervals  until  the  cane  is  ready  for  cutting  in 
December. 

"  Estimated  cost  of  cultivation  and  manufacture  so  far  as  the  latter  is  performed 
by  the  cultivators,  and  estimated  net  profit :  ~ 

'*  In  one  bighd  3,000  stalks  are  required  for  layering :  if  Ponda,  No.  <i)>  is  used 
the  cost  would  be  Rioo;  (2)  Kald,  the  cost  would  be  R60 ;  (3)  Sufaiti  and  (4)  Mutaria^ 
the  cost  would  be  R20  each,  and  for  (5)  Surri,  R35.  The  rent  would  be  R25,  weeding 
R 1 3,  labour  of  sowing  R4,  hedging  K5,  manufacturing  the  crop  into  jS'iir  R40,  total  Rio6« 

S.  313 


Digitized  by 


Google 


Products  of  India. 


199 


of  Sngar-caoe  in  Centfal  lodat  ft  Ri^piitaiiA.     ((/.  Watt) 


SACCHARUM : 

Sugar, 


leavinif  a  profit  to  ttic  cultivator  R 14,  R  lao  bdnirthe  value  of  the  average  crop.  In  a 
very  sood  season  the  profit  may  be  R5o»  The  above  ^tistics  regarding  Uie  expense 
of  cultivation  appiv  to  all  varieties,  and  the  pro6t  to  the  varieties  (3)  Sufaid  or  i'Shola, 
(4)  Mutaria^  (5)  Surri,  (1)  Panda,  and  (2)  Kala  which  are  used  for  eating,  are  gene- 
rally sold  stand  ing  at  a  profit  of  R 100  and  R60  respectivdy. 

*^Tbe  juke  is  extracted  in  two  ways  in  a  E&lhu,  and  a  Chirkhi  Kolhu  is  of  two 
kinds,  both  being  blocks  of  hard  stone,  a  cavity  being  excavated  (i)  sunk  to  the  level  of 
the  grotind,  (2)  3  feet  above  ground,  the  stem  of  a  baoul  or  tamannd  tree  csdled  Lat 
b  introduced  into  the  cavity  of  the  stone,,and  the  revoltition  inven  by  a  pair  of  bullocks 
movinpf  round  the  mill  expresses  the  juice.  The  Chirkhi  consists  of  revolving  rollers 
placed  vertically,  and  the  cane  is  pressed  between  them  much  as  in  machine  of  Euro^ 
pean  manufacture. 

^  "The  juice  is  manufturtured  in  a  large  iron  vat  {kurtts),  in  which  it  is  boiled  to  a 
thick  consistency,  cooled  and  tied  in  cloth,  and  thus  becomes  #fSr.  Before  the  juice 
is  thick  it  is  placed  in  eai  then  vessels  and  called  rdb,  and  from  this  brown  sugar 
{skakar)  is  made  by  placing  it  in  bags  of  doth  and  piled  one  on  another.  Small 
crystals  crude,  whidi  are  called  shira,  and  are  not  used  for  eatincr,  but  for  mixing 
with  tobaccx),  or  given  to  cattle  $  what  remains  in  the  bags  b  re-Doiled  and  clarified 
with  milk,  and  becomes  shakar,  or  brown  sugar. 

"  The  people  of  thb  country  mostly  use  fir.  and  comparatively  Kttle  sugar 
{skmiar)  is  made,  and  it  goes  through  no  further  refining  process. 

'*  Gdr  and  rdb  aro  usually  manufactured,  the  average  market  prices  being  for 
them  from  8  to  i6Ib  the  rupee.  The  price  of  sugar  (sftaiar)  bdng  from  6  to  8m  the 
rupee.  1  have  applied  to  the  States  for  statbtKS  of  area  under  sugar-cane,  and  will 
submit  them  when  obtained  {  but  as  there  will  be  delay  in  obtaining  thb  information  I 
give  as  nroch  as  I  am  able  to  obtain  without  greater  delay.'' 

Major-Gen.  W.  Kincaid,  Political  Agent,  Bhopal,  furnished  the  follow- 
ing account  of  the  cane  cultivation  of  that  State  :-* 

"  Tbe  oMde  of  cultivation  b  as  follows  t — ^The  fields  are  plouged  seven  or  eight 
times,  manure  b  then  applied  and  square  beds  formed.  Pieces  of  cane,  and  sometimes 
whole  canes,  are  scattered  in  the  beds,  which  are  then  flooded  with  water,  and  the 
canes  are  pressed  in  and  buried  in  the  mud  with  the  feet.  The  process  of  planting 
the  NuggMtnat  and  Bhurree  canes  is  different.  Furrows  are  made  in  the  fields  by 
means  ora  plough,  and  pieces  of  canes  are  put  in  them.  They  are  then  closed 
with  earth  and  covered  with  the  branches  of  Khaukra  tree. 

"The  sugar-cane  flourishes  best  in  morun  or  the  black  soil  before  mentioned. 
The  fields  are  generally  watered  twice  a  month  in  the  cold  weather,  and  once  a  week 
in  the  hot  weaUier. 

'*  The  approximate  cost  of  cultivation  of  cane,  and  manufacture  of  jaggery^  is 
from  R150  to  Raoo  per  acre,  and  the  estimated  net  profit  from  Rao  to  R50. 

*'The  estinatea  outturn  of  an  acre  b  from  31  to  35  tons  of  sugar-cane.  When 
6dds  of  cane  are  sold  < which  b  very  rare),  they  fetch  about  K75  to  Rioo  per  acre. 

"  The  jaice  b  extracted  by  means  of  a  stone-mill  worked  with  two  bullocks.  The 
canes  are  deared  of  leaves  and  cut  in  pieces  about  1  foot  each.  A  man  put?  these 
pieces  bto  tbe  mill,  and  takes  them  out  when  the  juice  has  been  expressed. 

"  The  juice  b  usually  converted  into  *gur^  or  jaggery,  but  confectioners  sometimes 
manufacture  suffar  from  the  juice  in  small  quantities  by  the  following  process :  — 

*'The  juice  being  boiled  down  in  a  cauldron  is  poured  into  earthen  vessds  to  cool 
and  crvstailize,  after  which  it  b  filled  in  blanket-bags  to  allow  the  liquid  part  to  drop 
througo.  After  this  draining  process  the  raw  sugar  which  remains  in  the  bafirs  \^ 
spread  in  a  masonry  cistern,  in  layers  of  the  sugar  and^  choi  (an  aquatic  plant)  alter- 
natdy.  By  thb  method  any  moisture  still  remaining  in  the  sugar  oozes  out,  and  the 
sugar  becomes  perfectly  dry.  The  choi  b  then  separated,  and  the  sugar  is  trampled 
upon,  by  which  means  it  gets  refined. 

"  Sug^ar  of  local  manufacture  is  not  sold  in  the  market,  being  manufactured  only 
in  small  quantites  by  confectioners  for  making  sweetmeat. 

**  The  ctiltivator  pays  interest  from  I3  annas  to  R  2  per  cent,  per  mensem  to  his 
banker  for  money  advanced,  and  somedmes  repays  him  in  faggery  at  a  cheaper  rate 
than  that  current  in  the  market,  which  constitutes  the  banker's  profit. 

**The  demand  for  sugar  b  met  by  fordgn  importation  and  not  by  local 
manufacture.  *' 

Pundit  Suroop  Narafn,  O.I.E.,  Deputy  Agent,  Manpur  (Malwa), 
supplied  the  Government  of  India  with  the  following  replies  to  the  ques- 
tions indicated  by  marginal  notes  : — 

'*  Both  the  black  and  white  kinds  of  cane  are  cultivated  promiscuously  in  black, 
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rich  and  Pandar  soils.  Depth  of  soils  varies  from  4  to  7  feet;  patches  of  even  ground 
capable  of  retaining  moisture  aie  preferred. 

"  The  usual  time  for  sowing  is  from  November  to  January.  Some  begin  sowing 
in  February^  and  continue  it  up  to  April,  from  the  necessity,  perhaps,  oT  having  to 
attend  to  opium  fields  in  the  earlier  months,  but  late  sowings  tii  tne  cane  give  inferior 
results.  The  fidds  intended  for  cane  sowing  are  ploughed  up  six  or  seven  times,  so 
that  the  soil  gets  thoroughly  soft  and  even.  Trenches  of  i  to  i^  feet  deep  are  then 
cut  I  foot  apart  in  straight  lines,  across  the  fields.  Village  manure  finely  powdered 
to  the  amount  of  eight  cart-loads  per  Hghd  is  then  put  over  the  surface.  The 
field  being  watered,  bits  of  cane,  from  3  to  3  feet  long,  are  then  laid  in  the  trenches 
horizontally,  being  so  placed  that  the  ccA  of  the  last  touches  the  head  of  the  one 
cominfif  next  to  it,  as  shown  below. 

"  On  the  laying  in  of  the  bits  being  completed,  the  trench  is  watered,  and  as  the 
watering  goes  on,  a  man  stamps  the  bits  down  with  his  feet,  causing  them  to  sink 
deep  into  the  soil.  This  operation  b  continued  until  the  bits  have  got  1 3  to  15  inches 
deep  under  ^ound,  and  then  they  are  left  to  germinate.  The  germination  follows  in 
from  six  to  eight  weeks  in  cold,  and  from  15  to  30  days  in  hot  seasons. 

"The  black  loam  and  Pandar  soils  are  considered  the  best  for  sug^-cane.  The 
answer  as  to  the  extent  of  irrig|atk)n  is  not  uniform.  One  says  that  two  waterings  in 
cold  and  four  in  the  hot  seasons,  with  one  in  October,  are  sufficient.  Another  says  four 
in  cold  and  eight  in  hot  season  should  be  given.  A  third  makes  five  in  cold  and  six 
in  hot  season,  with  one  in  October ;  and  the  last  has  three  in  cold  and  six  in  the  hot 
seasons. 

**  The  first  watering  is  done  within  13  days  after  the  sowinc^. 

'*  There  is  again  difference  as  to  the  cost  of  cultivation  and  manufacture. 

"  In  Manpur  the  cultivation  of  one  higha  of  cane  in  1881-83  is  returned  as  costing 
R83,  andthe  manufacturing  of  cane-fuice  into  ^4r  R63,  or  a  total  of  R 144.  The 
yield  i»  estimated  at  30  maunds,  which,  sold  at  R180,  leaves  a  profit  of  R36.  The 
figures  for  Bagund  and  Jamnia  are  as  follows : — 


Cultiva- 
tion. 

Manufac- 
turing. 

Total. 

Yield. 

Quantity 
of^rfr. 

Value, 

Profit. 

Bagund     . 
Jamnia      . 

R 

109 

I30 

R 

50 
48 

R 

Mds. 

31 

30 

R 

17a 
190 

R 

33 

"  The  cultivation  of  cane  in  Barwani  has  hitherto  been  rather  unsuccessful,  and  loss 
to  the  cultivators  has  followed  generally,  such  loss  being  estimated  to  have  amounted 
to  R43  per  highi  on  the  average  in  1881-83. 

"  The  juice  is  extracted  either  by  means  of  stone-mill$,  in  the  manner  hi  which 
oil  is  extracted  from  seeds— and  in  that  case  the  cane  is  cut  into  small  pieces,  which 
are  put  in  the  mill  like  seeds — or  by  screw-mills — in  which  case  entire  canes  are  crush- 
ed between  wooden  rollers  turned  by  screws.  After  the  juice  is  extracted  in  either 
way,  it  is  allowed  to  collect  in  large  earthen  vessels  placed  at  the  distance  of  10  or 
12  feet  from  the  mills,  and  connect^  with  them  by  woo  len  pipes.  From  these  vessels 
the  juice  is  transferred  to  large  iron  pans,  which  are  placed  over  fir&  and  suffered  to 
boil  until  it  acquires  consistency.  In  this  state  the  juice  is  transferred  to  earthen  pans 
to  cool.  When  sufficiently  congealed,  the  stuff  is  made  into  lumps  varying  from  3  to 
3lb  (in  Malwa)  to  60 lb  (in  Nimar).  The  process  of  refining  sugar  is  not  followed 
anywhere  in  this  part  of  the  country. 

"  As  stated  above,  the  only  process  of  manufacturing  followed  in  this  part  of  the 
country  is  that  of  making  coarse  sugar  or  gut.  The  variety  in  the  auality  of  the 
latter  arises  from  the  nature  of  the  cane  or  the  skill  of  those  employed  in  manufac- 
turing. The  FiJrmade  of  the  juice  of  the  white  cane  is  generally  of  light  yellow 
colour,  while  tnat  made  from  the  black  is  brown  or  blackish.  The  first  sells  at  the 
rate  of  from  R6  to  R7  per  maund* 

"  There  is  not  mucn  cultivation  of  cane  carried  on  in  the  territories  under  Manpur. 
The  total  quantity  of  land  under  this  crop  in  1881-83,  as  shown  above,  was  only  107 
bixkds  13  histods.  This  arises  partiy  from  the  fact  that  Indore  and  Dhar  districts 
coming  under  this  Agency,  are  excluded  from  the  return,  and  mostly  from  the  rir- 
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cumstaace  that»  generally,  cane  cnltivation  in  Malwa  does  not  pay  to  well  as  that  of 
poppy.  It  is  only  when  the  price  of  opium  falls  very  much,  reducing  the  profits 
arising  from  its  cultivation  bdow  a  certain  limit,  that  cultivators  are  induced  to  turn 
to  the  cane  cultivation.  The  best  thing  with  poppy  cultivation  is  that  all  labour  and 
trouble  connected  with  it  is  over  in  four  months.  Cane,  on  the  other  hand,  Ukes  a 
whole  year  before  the  labour  and  money  spent  in  its  cultivation  is  repaid  to  the  culti- 
vator. There  is  not  much  prospect,  therefore,  of  the  extension  of  cane  cultivation  in 
this  part  of  the  country.  The  largest  extension,  I  believe,  is  going  on  in  Holkar's 
territory  ;  from  the  two-fold  reason  of  His  Highness  extending  irrigation  works  within 
his  State,  and  the  necessity  of  his  subjects  have  to  labour  hard  and  utilise  all  means 
of  raising  crops  to  be  able  to  pay  the  high  rates  of  rent  on  land  prevailing  in  this 
State  ;— 

(i)  In  regard  to  the  question  of  cultivator's,  obligations  to  the  money-lender,  it 
may  be  said  that  the  normal  condition  of  the  class  in  Native  States  is  indebtedness 
to  the  Sarcar ;  most  of  them  have  to  draw  upon  him  not  only  for  the  revenue  they 
pay,  but  for  money  wherewith  to  pay  for  all  their  daily  wants,  excepting  grain  ;  and 
the  consec^uence  b  that  all  the  produce  of  their  fields  goes  to  the  money-lender,  who 
squares  his  accounts  at  stated  periods,  adding  high  rates  of  interest  to  the  principal, 
and  so  the  debt  continues  accumulating  till  it  is  wiped  off  by  death,  insolvency,  emi« 
gration,  or  the  like. 

(2)  The  cultivation  and  manufacture  is  generally  united.  There  is  generally  one 
mill,  and  the  boiling  establishment  in  a  village,  and  each  cultivator  has  to  extract  the 
juice  and  boil  it  into  coarse  sugar  by  turns.  The  latter  process  is  said  to  be  generally 
gone  through  with  the  assistance  of  Marwari  Brahmins,  who  are  called  in,  perhaps, 
both  asjparticalarly  skilled  for  the  work,  and  as  suited  by  their  caste  to  make  sugar 
wbk:h  all  people  would  use. 

(3)  As  to  comparative  profits  of  the  industry,  the  general  impression  b  that  cane 
answers  better  than  grain,  and  worse  than  opium. 

(4)  There  is  not  much  capital  engaged  in  cane  cnltivation,  as  will  have  appeared 
from  the  answers  to  the  above  queries. 

.  (5)  The  production  even  of  coarse  sugar  ig^r)  does  not  equ^  the  demand ;  much 
is  imported  from  Khandesh  and  other  parts  of  the  country, 

^  (6)  Foreign  competition  does  not  seem  to  lead  to  the  extension  of  cane  cultivation, 
owing  to  the  causes  adverted  to  in  the  commencement  of  this  query  (q). 

"So  long  as  the  cultivation  of  poppy  is  not  diminished  by  natural  causes  and  the 
necessitv  for  the  increase  of  that  of^cane  is  forced  upon  the  people,  no  improvement  in 
the  modes  of  cultivation  or  manufacture  is  likely  to  take  place.*' 

A.  Rajputana. — While  discussing  the  sugar-cane  of  Dholpur  and 
after  having  described  the  forms  of  the  plant  met  with  (see  the  chapter 
above  on  that  subject),  Oolonel  T.  Dennehy  wrote  :— 

"The  area  under  cultivation  of  sugar-cane  in  Dholpur  in  1883-83,  is  3,443  acres> 
of  which  about  1,000  acres  is  chain,  800  acres  sarota,  and  600  acres  dhori. 
This  amount  of  cultivation  is  somewhat  larger  than  it  has  been  since  the  drought  of 
1876-77.  For  the  last  few  years  Meera  (cumin  seed)  which  is  also  a  paying  crop 
and  requires  less  irrigation,  has  been  largely  erown.  This  year  the  pnce  dL  Meera 
has  follen  considerably  and  cane  cultivation  has  been  in  many  places  resumed. 

**  The  sugar-cane  is  generally  sown  in  well  irrigated  fields  which  have  grown 
cotton  during  the  previous  year. 

"  In  January  the  land  mtended  for  cane  is  completely  flooded  from  the  adjacent 
tank  or  wells.  A  couple  of  days  after  this  first  irrigation  it  is  thorou|;hly  ploughed 
and  then  manured,  and  again  ploughed  five  or  six  times  so  as  to  entirdy  Dreaik  up 
Uie  soil  and  disseminate  the  manure.  In  the  meantime  the  cane  intended  for  seed  is 
buried  under  dried  leaves  which  are  kept  moist  for  ten  or  twelve  days.  When  the 
Und  is  ready  the  cane  is  taken  out,  stnpped  of  its  leaves  and  cut  mto  lengths  of 
from  13  to  18  inches,  each  length  containing  one  or  more  joints  and  eyes.  Two 
ploughs  are  used  for  the  sowing,  the  first  makes  a  furrow  5  or  6  inches  in  depth  in 
which  the  sower  lays  the  seed,  pieces  of  cane,  horizontally,  each  at  a  distance  of  8  or  9 
inches  from  the  other,  a  second  plough  taking  the  soil  only  3  or  4  inches  deep  follows 
to  cover  in  the  earth  in  the  furrow^n  the  pieces  just  sown.  After  this  last  ploughing 
the  land  b  harrowed  with  a  harrow  without  teeth,  a  thick  level  plank  likearadway 
sleeper.  The  field  is  then  surrounded  by  a  mud  wall  or  thorn  fence  as  a  protection 
against  cattie  and  antelope.  Sowings  are  generally  made  in  January  and  February, 
all,even  the  late  sowings,  are  completed  by  the  end  of  March.  The  field  is  irrigated 
on  the  thn-d  or  fourth  day  after  tne  completion  of  the  sowin^f,  and  from  that  time 
until  the  rains  set  in  irrigation  is  almost  unceasing;  every  portion  of  the  field  should 
be  well  moistened  at  least  once  in  8  days.    The  cutting  and  harvesting  of  the  crop 
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CULTIVATION        takes  pUce  from  the  beginning  of  November  to  the  end  of  December.    It  is  a  com* 

^      In  men  practice  in  Dhdpur  to  cut  the  sugar-cane  dose  to  the  ground  and  leave  the 

sajputaiia.  stumps  and  roots  for  another  year.    The  leaves  of  the  old  canes  are  burnt  and  the 

DholPUF.  ashes  spread  out  over  the  roots.    With  frequent  irrigation  the  roots  are  made  to 

sprout  again  and  a  .fresh  crop  is  produced  much  inferior  doubtless  to  the  first,  but 

which  stul  repays  the  trouble  and^  cost  of  irrigation.    This  second  crop  is  harvested 

at  the  same  period  of  the  year  and  in  the  same  nanner  as  the  first  had  been.    A  third 

inferior  crop  of  dkori  cane  is  sometimes  thus  obtained ;  chain  and  Sitrota  can  only 

produce  at  most  two  crops. 

"  Sugar,  cane  is  cultivated  in  Dholpur  in  black  soil,  in  domat  (Made  soil  and 
clay),  in  fUia  (yellow  day),  in  maihar  (day  and  sand),  and  in  bhoar  (sandy  soil). 
The  two  nrst  give  the  best  results. 

"  The  average  cost  of  cultivation  induding  hire  for  labour,  ploughing,  irrigation, 
etc.,  is  about  K85  per  acre.  The  cost  of  manufacture  of  juice  into  ^ifr  is  about 
k2o.  The  value  of  raw  juice  sold  and  of  gt^  manufactured  is  about  Rt5o.  The 
average  net  profits  would  thus  be  R45  per  acre.  In  reality  the  actual  profits  are 
much  greater  than  this  amount,  as  the  aire  of  labour,  although  iesdmated  for  in  this 
calculation,  is  scarcdy  ever  actuallv  di^ursed  by  the  cultivator,  the  work  being  in 
most  instances  done  by  him  and  by  bis  family. 

**The  average  outturn  from  an  acre  of  sugar-cane  in  Dholpar,  taking  into  consi- 
deration the  proportion  of  the  different  kinds  of  cane  cultivated,  would  be  about 
12  tons  of  raw  juice.  About  one-fourth  of  this  juice  is  dther  sold  in  its  raw  state  or 
is  consumed  without  any  process  of  cooking  or  manufacture  by  the  cultivator  and  his 
family.  Prom  the  remaining  9  tons  a  little  over  i  ton  and  2  cwts.  and  a  few  pounds 
(or  30  maunds)  of  g^  is  maide. 

"  No  saccharine  product  except  gir  is  manufactured  in  Dholpur.  The  (irocess 
of  manufacture  offers  no  ^peculiar  features.  After  expressia|;  the  juice  in  the 
kolhi,  or  stone  cane-press,^  in  the  ordinary  way,  it  is  poured  into  large  harkmos, 
oc  iron  dots^  in  which  it  is  boiled  over  temporary  furnaces,  chulas  made  in  the 
immediate  vicinity  of  the  field.  The  refuse  cane  supplies  the  fud.  Several  cultiva- 
tors often  combine  to  purchase  one  or  more  karhoas  which  they  use  in  turn  and 
which  are  let  out  for  hire  to  others  when  not  required  by  the  owners.  The  juice  of 
each  field  is  boiled  down  separatdy  :  standing  fidds  of  cane  are  sometimes  but  rarely 
disposed  of  to  speculators.  Uswally  the  produce  is  disposed  of  as  manufactured 
jfiSr,  and  the  selling  price  is  usually  on  the  average  R4-8  per  maund. 

"  I'he  richer  cultivators  pay  all  the  expenses  of  their  sugar-cane  cultivation  from 
thdr  own  capital.  Several  others  are  able  to  obtain  for  the  purpoee  loans  from  the 
State  at  the  rate  cf  6  per  cent,  per  annum  interest ;  but  many  who  neither  have  capital 
of  their  own  nor  can  obtain  a  loan  from  the  State,  borrow  from  moneY4enders  about 
R40  per  acre  on  their  prospective  crop,  and-for  this  accommodation  tney  pay  interest 
at  the  rate  of  12  per  cent,  per  annum.  These  loans  are  generally  repaid  in  from 
to  to  12  months. 

**  The  profit  realized  by  the  cultivator  on  an  acre  of  sugar-cane  should  be,  allowing 
for  interest  paid  to  the  money-lender,  from  R40  to  R60.  The  total  amount  of  capit^ 
employed  in  the  growing  of  the  sugar*cane  and  manufacture  of  gur  alone  in  the 
State  would  be  ab^t  three  lakhs. 

"  Putting  the  consumption  aH  g4r  at  12  seers  per  annum  per  head  of  population, 
the  annual  consumption  in  the  Dholpur  State  would  be  75/>oo  mauaos  or  2,754 
tons,  9  cwts.  and  32ft.  The  amount  produced  is  73,290  maunds  or  2,691  tons,  13 
cwts.  and  281h.  As  comparing  production  with  consumption,  therefore,  we  find 
that  the  State  produces  about  1,710  maunds  or  62  tons,  16  cwts.  and  4!!  less  than 
its  actual  requirements.  That  is  to  say*  that  the  quantity  cf  gur  imported  to 
Dholpur  exceeds  that  exported  from  it  by  about  1 ,710  maunds  or  62  tons.  §6  cwts. 
and  4%.  If  we  consider  die  underpopulated  condition  of  Uie  State  from  whidi  it 
is  only  b^nnin(^  to  emerge,  and  its  inferiority  of  means  of  irrigation  compared  to 
districts  in  British  territory,  it  is  probable  that  for  some  time  to  come  the  cultivation 
of  the  sugar-cane  (which  necessitates  con»derable  labour  and  exceptional  irri^[ational 
facilities)  will  not  increase  to  such  an  extent  as  to  place  Dhdpur  in  the  position  of  a 
considerable  exporter  of  saccharine  produce. 

^  '*  A  great  deal  has  been  done  by  the  Dur^r  for  the  last  ten  years  in  the  dtiection 
of  increased  means  of  irrigation  by  tanks  and  wdls,  a  number  of  which  are  bein^ir 
made  every  year.  A  system  of  '  taccavi '  advances  established  by  the  Durbar  is 
also  bdng  largdy  taken  advantage  of  by  the  people.  Sugar-cane  cdtivatioa  is 
undoubtedly  increasing  slowly  and  surdy. 

"The  annual  production  of  gAr  averages  about  73,290  maunds  or  3,691  tons, 
13  cwts.  Theimportsexceed  the  exports  by  about  1,710  maunds  or  62  tons  16  cwts. 
The  consumption  amounts  to  about  75,000  maunds  or  2,754  tons,  9  cwts**' 
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SACCHARUM: 
Sugan 


Mr.  A.  Wingate  furnished  the  following  memorandum  on  the  sugar* 
cane  cultivation  of  Mey war  State  : — 

"  No  special  soil  is  devoted  to  sugar-cane*  and  it  is  found  in  clay,  loam^  or  sandy 
9oib  wherever  there  are  sufficient  water  and  manure  to  permit  its  cultivation.  The 
cane  b  finest  in  the  rich  black  soils,  but  is  most  abundant  in  the  sandy  loams  on  the 
banks  of  rivers  or  in  lands  below  tanla  where  the  water-supply  is  constant  and  easily 
got.  With  a  good  water-supply  and  plenty  of  manure,  the  area  under  cane  is  sure 
to  b)  large  whatever  the  soil  may  be,  but  with  the  same  advantages,  a  loamy  would 
be  preferred  to  a  sandy  soil.  In  black  soil  irrigation,  cahe  wul  always  be  found  in 
isolated  plots  of  i  of  a  hit(ha  to  a  highi  or  so,  more  if  the  water  is  near  the  surface, 
hardly  any  if  the  water  is  at  a  de(>th  of  40  to  50  feet,  each  asami  or  cultivator  growing 
his  p(ot  under  bis  own  well.  Similarly  under  tanks  with  a  full  supply  all  the  year 
round,  cane  will  be  found  though  tha  soil  is  very  stiff;  and  in  more  compact  areas, 
very  refreshing  to  look  upon  in  the  hot  weather.  And  along  the  banks  of  such  a 
river  as  the  oanas,  where  the  soil  varies  from  the  rkbest  loam,  locally  knrwn  as 
dkamini  to  the  sandy  or  retri  soils,  and  where  water  can  be  had  by  digging 
a  few  feet  into  the  sub-soil,  the  planting  of  cane  is  only  limited  by  the  manure  or  by 
the  price  of  its  competitor,  opium.  The  reply  of  the  people  to  the  question  is  that 
soil  is  by  no  means  the  important  factor  m  successful  sugar-cane  cultivation,  though 
in  special  cases  it  may  hinder  such  cultivation  as  where  the  water  is  salt  or  the  land 

"  There  is  verr  little  selection  by  the  cultivators  nor  have  they  much  opportunity 
of  selecting.  The  bulk  and  weight  of  the  cuttings  required  for  planting  prevent 
importation  from  a  distance,  and  each  village  generally  supplies  itsdr.  But  were  very 
good  cane  available,  the  villagers  would  reMily  buy  it.  The  introduction  of  better 
varieties  must  originate  with  the  Government.  With  his  slender  capital,  a  culthrator 
would  never  dream  of  making  experiments ;  the  experience  of  his  'orcxathers  indicates 
a  certain,  if  a  small  profit,  and  any  element  di  risk  is  avoided. 

"  I  regret  that  under  this  head  the  injformation  is  very  imperfect,  first  because 
there  is  none  at  all  except  for  khalsa  villages,  and,  secondly,  because  the  papers  of 
these  are  neither  available  b  one  place  nor  finally  totalled.  I  have  only  been  able 
to  get  figures  for  251  villages  and  as  for  many  of  these  the  sugar-cane  area  has  been 
hastily  picked  out  for  the  purposes  of  this  report,  I  am  not  inclined  to  place  any  re- 
liance upon  them.  As  far  as  the  figures  go,  these  251  villages  give  an  average  of 
ii^th  btgk4s  of  cane  per  village,  so  that  the  850  villages  measured  ought  to  give 
9,500  bighds  under  cane,  snd  raising  this  (in  the  proportion  of  3i  to  iji,  vide 
Mr.  Smith's  report)  so  as  to  include  jagri  territory,  tnere  should  be  an  area  of  nearly 
37,000  Hgkda  cultivated  in  Meywar.  At  20  cwts.  per  acre,  this  area  would  produce 
18,500  tons  of  gir  or  5,18,000  imperial  mauncb,  which  at  15  seers  per  head  would 
supply  a  pofMilation  of  1,381,000.  The  popala^n  is  returned  at  ■•443*i44*  and 
doubtless  this  is  below  the  mark.  Taking  tl^  population  at  li  millions,  5*62,500 
raaunds  of  f^h^  at  15  seers  per  bead  per  annum  would  be  necessary,  which  at  20  cwts. 
per  acre  would  require  40,000  birkds  under  cane ;  but  there  is  some  importation  of 
gir  from  the  North- Western  Provinces,  and  though  there  is  some  exports  to  Marwar, 
the  imports  on  the  whole  exceed  the  exports.  StiU  1  think  it  extremely  probable 
that  an  area  of  18,000  to  20,000  acres  may  be  under  sugarcane  in  Meywar,  producing 
18  to  20  thousand  tons  of  gir. 

"Land  intended  for  sugar-cane  is  very  thoroughly  ploughed,  usually  a  crop 
ofmakia  (Indian-corn)  or  son  (flax)  has  been  reaped  in  the  rains,  and  during 
September  and  October  the  plot  is  ploughed  up.  At  each  ploughing  the  field  is  gone 
over  twke,  first  one  wav  and  then  across  at  right  angles  to  the  first  furrows.  After 
two  or  three  such  double  ploughings,  the  clo£  are  broken  by  a  heavy  log  of  wood 
usually  a  trunk  of  a  tree  roughly  squared,  or  a  felled  palm,  beincf  drafi^ged  over  bv 
bulked,  the  driver  standing  on  the  log,  another  ploughing  followed  dv  the  dod- 
mi«ber  succeeds,  and  then  the  manure  is  carted  out  from  the  village  and  deposited  in 
little  heaps  over  the  ground,    (^ne  is  an  expensive  crop  to  grow,  for  it  occupies  the 

Sound  for  over  a  year  and  must  therefore  yield  a  Return  equivalent  to  two  crops, 
lortYand  rabi.  To  be  successful  it  must  be  h^vily  manured,  and  few  cultivators  can 
afford  manure  for  more  than  a  plot  of  about  |  a  bighd,  or  i  of  an  acre.  The  quan- 
tity of  manure  eiven  varies  with  the  soil,  black  soH  requiring  less  and  sandy  soils  more. 
For  Mack  soil  about  250  to  300  imperial  maunds  per  bighd  (—  say  i  acre)  are  neces- 
sary, and  for  river-side  loams,  whkh  have  a  good  deal  of  sand,  about  350  to  400 
maunds.    The  villagers  do  not  reckon  manure  by  wdeht  but  bv  cart-loads. 

"  The  cart  is  drawn  by  4  bullocks,  and  from  a  variety  of  replies  appears  to  contain 
about  20  imperial  maunds,  and  for  sugar-cane  usually  from  15  to  ao  cart-loads  per 
bighd  are  allowed.    From  actual  counting,  about  10  to  12  heaps  are  turned  out  of  a 
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cart  upon  the  field,  and  distributed  at  lo  to  12  feet  apart.  The  manure  is  almost 
entirely  collected  where  the  cattle  are  penned  during  tne  nij?ht,  often  the  court-yard 
of  the  dwelling-house,  and  is  thus  naturally  stored  at  the  village  site.  It  consists  of 
the  cattle  droppings  and  the  refuse  of  the  fodder  they  have  been  eating,  bits  of  makhi 
and/avar  stalks,  etc.,  also  of  the  ashes  and  sweepings  about  the  house.  By  the  time 
it  is  carted  out,  the  lower  part  of  the  manure  pit  is  very  thoroughly  decomposed  to  a 
rich  dark-coloured  mould.  The  droppin^fs  of  the  cattle  while  out  erazing  and  of  the 
bullocks  at  the  wells  are  used  for  fuel,  and  so  far  as  collected  reach  the  manure  pits 
in  the  form  of  ash,  but  as  far  as  I  have  observed  the  women  are  not  allowed  to  save 
themselves  the  trouble  of  collecting  this  fuel  by  takinsf  from  the  supply  accumulated 
during  the  night.  As  soon  as  the  cattle  have  gone  rorth  in  the  early  morning^,  the 
manure  and  refuse  are  carefully  scraped  together  and  thrown  on  the  manure  heap, 
and  there  also  go  the  droppings  of  any  milch  kine  kept  at  home.  The  number  and 
size  of  the  manure  pits  about  a  Meywar  village  can  nardly  fail  to  be  noticed,  and 
the  answer  to  every  question  about  outturn  is  that  it  depends  upon  the  manure. 

"The  manure  IS  carted  out  during  October  and  Novembo-,  and  it  generally  lies 
out  in  little  heaps  for  some  time  before  it  is  spread  and  ploughed  and  rolled  in  the 
dod-crusher.  The  field  will  then  be  left  ag[am  to  get  another  ploughing  and  clod- 
crushing  just  before  planting  operations  begm.  The  lighter  soils,  though  they  take 
more  manure,^  take  much  less  preparation,  and  the  bullocks  can  also  plough  more 
easily  and  quickly. 

"  Man  ure  is  sddom  purchased  except  in  the  neighbourhood  of  towns.  But  a  certain 
amount  is  always  procurable  in  a  village  of  any  size  from  the  cattle  of  mahajuns 
and  others  who  do  not  possess  land  of  their  own.  The  price  given  varies  from  naif 
an  Oodeypuri  rupee  per  cart  to  as  much  as  two  Oodeypuri  rupees.  But  it  may  be 
taken  that  eight  annas  to  Ri  will  generally  procure  a  cart-load.  The  buyer  has  to 
cart  it  away  Ihimsdf.  Carting  manure  is  a  tedious  and  laborious  operation,  the  ex- 
pense depending  upon  the  distance  of  the  field  from  the  village  site,  and  as  many  culti- 
vators  do  not  possess  a  cart  thev  have  to  borrow  one.  Allowing  five  trips  a  day,  it  would 
take  3  to  4  days  to  manure  a  oighd  for  cane  at  a  distance  ofabout  f  of  a  mile.  From 
the  time  a  cart  entered  a  field  with  its  load,  to  the  time  it  left  the  field  empty,  was 
just  twenty-five  minutes,  and  they  take  about  as  long  to  load  up.  The  ploughing 
and  clod-crushing  and  manure  carting  are  all  done  by  the  men,  though  when  the 
cart  returns  a  woman  will  often  assist  to  load  it.  The  current  wages  for  this  heavy 
labour  are  two  Oodeypuri  annas  a  day  per  man.  Ploughing  and  clod-crushing  re- 
quire only  one  man.  but  for  manure  cartmc^  there  are  never  less  than  two  men  em- 
ployed and  generally  a  woman  or  a  boy  besides  to  assist  the  loading.  One  man 
drives  the  bullocks  and  the  other  turns  out  the  manure,  while  both  help  to  load,  one 
digging  out  the  pit  and  the  other  throwing  the  manure  with  the  aid  of  a  basket  into 
the  cart. 

"  In  a  field  thus  carefully  prepared,  deep  furrows  are  made  about  a  foot  apart, 
first  by  the  plough  and  deepened  and  perfected  by  a  man  workincf  with  a  wooden 
take  with  three  or  four  broad  wooden  teeth.  At  each  end  of  the  perpendicular 
rows  is  a  cros^  furrow  running  at  right  angles  to  the  others.  By  this  time  it  is  near- 
ly the  middle  of  December  from  which  period  till  the  end  of  January  planting  goes  on. 

**  In  regard  to  procuring  cuttings  for  planting^  the  practice  varies,  some  wait  till 
they  are  ready  to  cut  the  standing  cane  for  crushing  in  the  mill  and  then  take  from 
I  foot  to  18  inches  from  the  top  of  each  cane  for  seed,  others  select  a  sufficient  num- 
bei  of  whole  canes  and  cut  these  up  into  pieces  about  2  feet  lon^.  But,  at  all  events, 
in  Central  Meywar,  the  most  common  plan  is  to  get  the  planting  as  far  as  possible 
over  before  the  crushing  for  juice  begins,  and  also  to  plant  as  early  as  possible  so  ^s 
to  be  able  to  sow  opium  over  the  newly  imbedded  canes.  As  soon,  therefore,  as  the 
season  commences  fm  December),  they  open  out  a  part  of  the  protecting  hedge  or 
break  down  a  comer  of  the  mud  wall  and  with  the  aid  of  a  small  hatchet  a  man  chops 
and  breaks  off  the  canes  close  to  the  gpround,  leaving  untouched  any  not  fully  grown. 
The  canes  are  then  carted  or  carried  to  the  new  plot  where  they  are  stacked  under 
leaves  and  hay  and  occasionally  watered  for  a  few  days.  A  woman  then  strips  the 
leaves  off  and  cuts  off  the  tops.  The  next  process  is  to  measure  the  canes.  If  the 
canes  are  the  cultivator's  own  property,  the  measurement  may  be  omitted,  but  as 
they  often  prefer  to  purchase,  and  canes  are  sold,  not  by  weight  or  number,  but  by 
length,  the  operation  is  carefully  done.  The  buyer  will  cut  down  from  the  part  of  a 
field  of  sugar  cane  pointed  out  to  him  as  many  canes  as  he  likes^  and  when  tn<)  canes 
have  been  cleared  of  leaves  and  tops,  he  and  the  seller  will  sit  down  to  watch  the 
measuring.  A  man  takes  up  a  cane  and  applies  to  it  his  right  elbow  measuring  as 
one  haihivom  the  elbow  to  the  tip  of  the  extended  middle  finger.* 

''This  point  he  marks  by  placing  there  the  thumb  of  the  left  hand  and  measures 
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another  hath.  By  the  middle  of  the  third  hath  the  cane  comes  perhaps  to 
an  end,  but  another  man  supplies  another  cane  and  so  a  continuous  measurement 
is  kept  up  tUl  300  hath  are  reached.  This  constitutes  a  bdri  or  bundle,  and 
30  such  bundles  are  called  1,000  canes,  really  4,000  haths  of  cane.  I  have 
measured  several  hathi  and  find  a  hath  averages  i  foot  10^  inches.  So  that 
they  hold  that  a  cane  averages  7  to  7^  feet  in  length  or  4  haths.  The  present 
price  for  seed  canes  is  R8  to  Rio  Oodeypuri  per  1,000  canes,  ue,,  per  4,000  haths. 
They  count  2,500  canes  or  50  bundles  to  a  6^A^,  which  eive  \o,ooo  haths  equal 
at  my  average  for  a  hath  to  about  19,000  feet.  They  allow  seven  parallel  rows 
to  a  biswa,  which  would  give  140  rows  per  highd,  and  as  the  canes  are  laid  down  in 
continuous  lines  in  each  row,  and  allowinp  1^0  feet  for  the  length  of  each  row,  they 
ought  to  use  21,300  feet  of  cane  to  a  bighd,  including  the  two  cross-rows.  But,  as  a 
matter  of  fact,  the  ground  is  not  so  accurately  laid  out,  nor  do  the  canes  always  touch, 
and  I  should  say  30,000  feet  of  cane  is  about  the  quantity  requisite  for  which  they 
would  pay  Rao  to  R35  according  to  the  market  rate. 

**  After  measurement,  the  bundles  are  conveniently  distributed  over  the  field,  and 
a  woman  then  lays  the  canes  down  in  the  dry  furrows  singly  in  one  continuous  line. 
Water  is  then  let  in  and  a  man  treads  the  cane  with  his  feet  into  the  soft  mud. 
Another  man  re-dresses  the  ridges  and  arranges  for  the  flow  of  water.  The  process 
is  the  same  whether  entire  canes  are  planted  or  whether  the  canes  have  been  cut  into 
two  or  more  lengths ;  but  where  only  tne  top  ends  are  planted,  the  planter  is  generally 
supplied  by  a  woman  and  he  puts  a  bit  under  each  foot  as  he  advances.  In  this 
case,  the  bits  overlap  and  form  two  broken  lines  along  the  furrow.  Over  the  great 
part  of  Mey  war  they  plant  with  entire  canes,  sometimes  cut  into  lengths  and  some- 
times not. 

"  The  newly  planted  cane  is  watered  twice  a  month  during  the  cold  weather  and 
four  times  a  month  during  the  hot  weather.  During  the  rains  it  gets  no  irrigation 
unless  there  is  a  long  break.  On  the  whole  about  36  to  38  waterings  will  suffice.  It 
b  the  constant  watering  during  the  hot  season  that  makes  cane  cultivation  such  a 
labour.  Where  there  are  tanks  or  river-side  wells  with  only  a  lift  of  a  few  feet,  there 
is  comparatively  little  trouble.  But  with  ordinary  wells  of  about  35  feet  to  40  feet 
deep,  the  water  gets  very  low  and  the  bullocks  have  to  drag  to  the  full  limit  of  their 
run,  and  where  they  could  irrigate  in  the  cold  season  8  to  10  biswas  a  day,  they  in 
the  hot  months  do  not  water  half  that  area  and  are  at  work  most  of  the  week  to  keep 
the  cane  in  vigorous  growth.  Not  only  is  this  a  great  strain  on  the  cattle,  robbing 
them  and  their  drivers  of  the  idlest  part  of  the  agricultural  year,  but  as  ploughing  up 
the  opium  and  barley  fields  begins  in  April  and  has  to  be  frequently  repeated,  the 
bullocks  employed  on  the  sugar-cane  are  unable  to  assist  in  getting  the  Farm  ready  for 
the  kharif  sowings.  The  people  admit  suear  is  a  paying  crop,  but  say  that  no 
crop  represents  such  wear  and  tear  of  well-gear  and  such  a  strain  on  the  cattle. 
If  asked  bow  long  a  'charas*  or  water-bucket  will  last,  they  will  say:  'perhaps 
3  years,  but  if  used  for  sugar-cane  it  \n\\  hardly  get  through  half  the  second 
season '  and  so  with  every  thing  else.  While  to  keep  the  bullocks  working,  green 
lucerne  grass  and  plenty  of  fodder,  with  oil-cake  are  essential.  Thus  it  happens  that 
cane  under  wdls  which  are  not  * seja*  (that  is  river-side  wells  with  short  lifts  and 
constant  supply)  is  found  only  in  very  small  patches. 

"  It  is  a  very  general  practice  to  sow  opium,  broadcast,  over  newly  planted  cane, 
but  this  opium  is  always  late  sown  and  backward,  and  therefore  the  3rield  is  poor, 

feneralW  only  3  seers  per  highd  for  which  Aa{/'the  usual  opium  assessment  is  levied 
y  the  ^tate.  Some  do  not  sow  opium,  but  nuthi  which  they  cut  for  cattle  feeding 
and  for  which  they  have  to  pay  nothing.  The  ground  under  cane  must  be  broken  up 
and  weeded  after  each  of^he  early  waterings,  to  prevent  caking,  etc.,  and  as  opium 
requires  this  treatment  it  can  be  grown  without  any  expense  for  watering,  weeding 
or  breaking  up  the  ground.  The  only  other  expense  is  hedging  or  walling-in  ihe 
sugar-cane  and  this  has  to  be  effectually  done  to  keep  out  deer  and  pig.  By  the 
middle  of  December  the  cane  is  ready  for  cutting.  Canes  sold  for  eating  are  in  the 
market  in  September  and  remain  till  January;  but  no  crushing  begins  till  quite  the 
end  of  the  year.  With  the  ist  of  January,  mills  are  working  all  over  the  country, 
ceaang  early  in  February.  The  busy  season  with  the  cane  is  thus  December  .and 
January,  as  these  two  months  ses  the  new  crop  laid  down  and  the  old  converted  into 
Sugar.  The  villajgers  are  very  fond  of  eating  cane,  and  during  the  season,  after  the 
morning  dose  oT  opium,  will  always  secure  a  cane  or  two  to  chew.  They  are  very 
liberal  with  it  among  each  other ;  and  the  consumption  in  this  way  must  amount  to 
several  hundred  canes  per  plot.  _ 

'  and  then 
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for  the  bullocks,  and  as  already  said,  these  crops  carry  no  assessment.  Sometimes 
the  plot  is  left  till  April,  when  it  is  ploughed  up  with  the  other  wet  lands  in  prepara- 
tion for  the  kharif,  and  sometimes  the  cane  is  allowed  to  grow  again,  llie  local 
names  for  the  first  year's  cane  are  *  sinta '  and  *^dd^l  the  second  year's  growth 
being  called  korbdd  pronounced  kolwad  generally,  the  cane  is  only  allowed  to 
shoot  up  agun  if  the  manure  in  the  first  instance  has  been  very  liberal  and  if  the 
first  crop  hak  been  decidedly  good.  A  second  crop  can  almost  alwajrs  be  readUy 
recognised  by  its  stunted  and  rather  straggling  appearance.  The  outturn  of  a  second 
years  crop  is  very  inferior,  but  it  seems  to  be  in  favour  for  furnishing  canes  for 
planting. 

"  When  the  water-supply  is  easily  got  as  by  flow  or  lift  from  a  tank  or  from  wdls 
along  river-sides  with  a  never  failing  supply  close  to  the  surface,  the  assessment  is 
about  Rio,  Oodeypuri,  per  bigdh ;  otherwise  R8.  But  there  are  all  grades  of  privi- 
leged rates,  and  K4,  R5,  and  R6  are  not  uncommon  rates. 

"  As  r^ards  rotation,  the  only  definite  rule  is  that  they  never  plant  cane  in  a  plot 
from  which  cane  has  just  been  cut.  Rotations  which  have  come  under  my  own  notice 
have  been  makki  followed  by  opium,  then  san  (flax)  foUowed  by  sugar  with  opium 
sown  over  it,  then  metfU,    This  is  a  period  of  thret  years. 

''Another  field  has  sugar,  followed  by  makki  and  then/otv  (barley) ;  and  in  the 
rvns  following  it  was  being  prepared  for  cotton. 

'H>ne  advantage  of  changing  the  plot  yearly  is  that  in  the  old  plot,  makki 
followed  by  J4mw  can  be  |^own  without  giving  more  mairare ;  while  they  generally 
put  the  new  canes  down  m  an  unexhausted  field,  as  an  opjum  field.  But  a  plot  oH 
cane  cat  in  January,  might  give  a  crop  of  makki  in  the  rains  and  then  be  planted 
with  SMgar-cane  again  in  the  December  following. 

"  It  has  been  already  said  that  either  a  deep  black  soil  or  a  rich  loam  gives  the 
largest  gross  outturn,  but  that  lighter  and  sandy  loams  can  often  be  more  profitably 
worked  if  the  water  supply  is  abundant  and  easuy  available.  Irrigation  has  been 
described  under  No.  3. 

"  I  give  below  a  calculation  of  the  cost  of  cultivation  and  manufacture  for  one 
bighd  of  sugar-cane.     If  the  average  price  of  ^ifr  i  <  taken  at  R4,  then  the  net  profit 

Eer  highi  comes  to  R25,  and  if  the  pnce  is  taken  at  R34,  then  the  profit  is  reduced  to 
,11.  But  the  10  rupees  set  down  for  manure  is  really  not  expenditure.  I  do  not  think, 
therefore,  that  the  net  profit  is  less  than  R25  to  R30  per  bif^hd.  As  a  matter  of  fact, 
it  is  very  much  more  profitable,  for  very  little  of  the  labour  is  actually  hired.  The 
shares  paid  to  village  servants  are  not  included  as  these  are  very  trifling  and  very 
variable,  and  these  as  weH  as  the  amount  eaten  while  crushing  is  going  on,  tike  the 
I  eaten  before  the  crushing  begins  are  deducted  tn  estimating  the  gross  outturn. 
ExPENSBS.  R  a,  p.      R  a.  p. 

'  1st  ploughing  and  clod  breaking  3  times  for 
I     6  days,  i  man  @  2  annas    .         •         .         .      o  12    o 
I  and  nionghing  and  dod-breaking  2  times  for 

4  days        • 08014 


§<5J 


o 
z 

S 

Z 

< 


120  carts  manure  ®  8  annas  per  cart         •         .    10 
3  days  carting  manure,  3  men  for  3  days  @  2 
annas 
Cart-hire  @  12  annas  per  diem 
Spreading  manure,  etc.,  2  men  one  day  %  2 


1  2    o) 

2  4    oC 

040) 


3  10    o 


Preparing  field  for  planting,  2  men  for  1  day  (^ 

2  annas      ....«.« 

Canes  for    planting,    2,^00  canes  @  R8  per 

thousand 

S     Cutting,  preparing  and  carting  canes  for  plant- 
f:  )     tng:—  R  a,  p. 

^    \        4  men  ^  s  annas  for  one  day     .080 
I  cart  for  one  day     .         .         .    o  12    o 
Cutting   of  leaves   ®  Ri     per 
thousand       .        .        .        .280 


13  10    o 


040 
23    o    o 


I 


\  Planting,  4  men  ®  2  annas  for  2  days 


3  12    o 
I     o    o 


25    o    o 
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R  a.    p.    R    a.    p. 
k      llrrigratioii,    18  watertn^  %    Rii   per   walcp- 

SgJ    ing    .        . 35    o    o 

«P  (  35    o    o 


CULTIVAnON 

in 

RivJimiaiuu 

Mejwar. 


grotind,  etc.,  after  waternifr  la 


^  .  (Breaking  up  „  , 

5  o   I     times  iritfi  6  men  for    1  day    ^   a  annas 

IrJ    each 


go  , 


900 


Hedgimr*  4  men  %  3  annas  for  3  days 


o      /Sbareof  cost  of  mill,  etc 

z      I  Digfging  holes,  2  men  %  2  annas  for  2  days  and 

S      I     siting  np  mill 

*    ^  rud,  1  man  for  16  days  (^  2  annas 


i 

e^  V  I  Gathering 
^g    Cutting  and  crushing  canes,  5  men  ^  4  annas 
for  8  days  and  8  nights        .        .         . 
3  women  ^  1  anna  for  8  days  and  8  nights 
2  pairs  of  bullocks  for  8  days  and  8  nights  ® 

13^ 


t    8    o 

500 

080 
300 

to    o    o 
300 

600 


10    8    o 


Grand  total 


36    o    o 
86  14    o 


lOpium  • 
(Sugar-cane 


300 
900 


13    o    o 


Rbcbipts. 
3  seers  of  opiam  @  R4  per  seer 
2i8  maunds  of  gdr  at  R4  per  maund 


98  14    o 


13    o    o 
113     o    o 


134    o    o 
Total  receipts         •        .        •        •        •        •        •        .  134    o    o 
Total  expenditure 98  14    o 

Na  profit  per  bighd  or  4  acre 35    3    0 

"  It  is  very  unusual  to  dispose  of  canes  in  the  manner  indicated.    About  Oodey 

Ku-  there  is,  I  Delieve,  a  considerable  sale  in  this  way,  but  it  is  seldom  met  with  in 
eywar  generally,  and  1  have  no  information  on  the  subject. 
**  When  a  fiod  of  cane  is  ready  for  cutting,  a  convenient  spot  close  to  it  is  chosen 
for  settinff  up  the  mill.  During  November  and  December,  the  mill  will  be  overhauled 
and  put  m  thorough  repair,  or  perhaps  a  lari;e  babul  tree  felled  and  a  new  mill  made 
by  the  village  carpenter.  I  append  a  rough  sketch  of  the  mill  now  in  use,  with  the 
local  name  of  eacn  part  of  it.  It  is  made  entirely  of  wood  and  costs  about  20  Oodey- 
puri  rupees,  the  cultivator  generallv  furnishing  the  wood ;  otherwise  he  will  have  to 
pay  alx>ut  R5  more  for  a  suitaUe  tree.  They  used  to  chop  up  the  cane  into  little 
pieces  and  crush  by  turning  an  upright  pole  in  a  receptacle  hollowed  out  in  a  large  block 
of  stone.  The  block  was  paitianv  buried  in  the  ground  leaving  the  mouth  exposed, 
and  the  crusher  was  turned  by  a  butlock  much  as  the  oil  mills  are  still  worked.  It  was 
a  tedious  and  wasteful  process,  while  the  stones  cost  over  Rioo  to  quarry  and  shape 
and  convey  by  dragging  or  rolling,  perhaps  10  or  3o  miles  to  the  village  where  re- 
quired.  Cfnce  arrived,  they  lasted  for  ever,  and  there  are  few  villages  where  these 
stones  may  not  be  seen  imbedded  round  the  village  site.  In  those  days  they  used  to 
bring  the  cane  to  the  village  site  as  they*still  do  all  other  crops.  But  since  the  wooden 
roller  has  superseded  the  stone  one  they  crush  where  the  canes  are  cut.  It  is  difficult 
to  say  when  this  new  mill  was  introduced,  but  it  was  universal  at  least  40  years  ago, 
and  most  say  it  came  in  with  the  British  peace.  Its  advantages  were  its  cheapness  and 
simplicity ;  easily  within  the  means  of  the  cultivator  and  the  capacity  of  the  carpenter ; 
whUe  it  turned  out  very  much  more  juke* 
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*'  The  mill  being*  ready  to  set  up,  an  oblong  hole  is  dug  in  the  sfround  to  receive 
the  chata,  or  heavy  solid  plank  on  which  the  rollers  rest  and  hold  the  whole  mill 
firm.  Another  circular  hole  is  dug  in  front  of  this  to  receive  the  ndnd,  or  earthen 
lar^e  vessel  into  which  the  juice  runs.  A  little  distance  off»  a  third  pit  is  dug  and 
divided  into  two  compartments,  one  of  which  is  the  furnace  over  which  tne  large  iron 
pan  kardyi  rests,  and  the  other  is  used  foi  feeding  the  fire.  Digging  these  boles  is 
merely  the  work  of  a  few  hours.  For  some  time  previously  they  mive  been  dragging 
large  bundles  of  thorn  to  the  spot  accumulating  iilli  and  cotton  stalks,  and  anything 
else  in  the  wav  of  firewood  as  old  hedgine,  etc.,  that  is  available. 

"  The  mill  is  set  up  and  a  pair  of  DulTocks  yoked,  and  while  a  man  cuts  the  canes 
with  a  hatchet  dose  to  the  ground^  a  couple  of  women  with  sickles  strip  off  the  leaves, 
and  another  carries  them  to  the  mill  and  lays  them  down  beside  the  mad  feeding  the 
mill.  He  passes  two  or  three  at  a  time  between  one  pair  of  rollers,  and  a  man  on  the 
opposite  siae  catches  the  ends,  twists  them  round  and  returns  them  through  the  other 
pair,  so  that  the  canes  pass  twice  through  the  mill.  The  crushed  canes  are  then 
useless  except  for  platting  into  a  thick  mat  which  they  lay  by  their  wells  to  receive  the 
rush  of  water  as  it  issues  from  the  leathern  charas  or  bucket  drawn  up  by  the 
bullocks.  The  crushed  canes  are  also  spread  in  the  sun  and  come  in  useful  for  fuel  to 
the  mill.  The  fault  of  the  mill  is  that  the  crushing  power  is  insufficient,  and  the 
straining  appliances  hardly  worth  the  name.  It  will  be  noticed  that  both  at  the  top 
and  bottom  where  the  rollers  enter  their  sockets,  wedees  are  dtawn  in  to  tighten  the 
rollers.  But  the  working  b  constantly  loosening  the  miu  and  it  would  require  an  iron 
screw  to  secure  and  maintain  the  requisite  pressure.  For  keeping  the  juice  clean  they 
put  a  few  straws  in  the  channel  by  which  it  flows  into  the  earthen  pot  to  catch  the  little 
bits  of  cane,  etc.,  that  fall,  and  they  place  a  bit  of  cloth  or  thin  matting  over  the 
mouth  of  tne  pot.  But  no  juice  that  I  have  seen  is  perfectly  clean  or  unmixed  with 
particles  of  foreign  matter,  while  the  dark-dirty  oil  that  assists  the  working  of  the  mill 
finds  to  a  greater  or  less  extent  its  way  to  the  juice. 

"  There  are  said  to  be  15  to  20  thousand  canes  to  a  bii^hd.  If  the  canes  are  juicy 
and  of  good  len)srth,  then  500  canes  would  suffice  to  fill  the  pot  or  ndnd,  but  as 
many  as  i,5oo|will  be  used  if  the  canes  are  stunted  or  the  juice  limited.^  One  ndnd 
full  of  juice  suffices  for  the  karayi,  or  iron  pan.  As  a  rule,  the  mill  fills  the 
f»in(/ 4  times  in  the  48  hours,  but  if  the  juice  is  flowing  slowly,  then  only  3  times. 
Two  pairs  of  bullock  suffice  for  this  work,  going  one  day  and  night  and  relieving  each 
other  every  6  hours,  f>.,  each  time  the  ndnd  is  full,  hfeanwhile  the  juice  is 
boiling  in  the  open  iron  pan  and  occasionally  skimmed  with  spoons  called  chatilia 
and  stirred  with  long  wooden  scrapers.  When  boiled  down  to  the  proper  consistency, 
the  pan  is  taken  off  the  fire  and  the  gdr  b  pressed  into  holes  made  in  the  ground 
and  lined  with  cloth,  where  it  b  cooled  and  moulded.  Nothing  remains  but  to  weigh 
the  outturn  and  examine  the  colour. 

**  The  outturn  of  gdr  b  a  fairly  certain  quantity.  In  a  few  favoured  localities, 
as  in  some  of  the  fertile  little  vaileys  with  good  black  soil  and  abundance  of  water  to 
the  east  of  Chitorgarh,  I  have  been  told  50  local  maunds  per  bighd,  equivalent^  to 
about  so  imperial  maunds  an  acre  or  some  35  cwt.  to  36  cwt.,  are  produced.  Fifty 
local  maunds  (the  seer  varies  from  42  to  48  tolas^  have  been  mentioned  to  me  on 
several  occasions  at  different  times  and  places,  by  officials,  patels,  and  cultivators. 
But  few  will  admit  50  maunds  in  the  case  of  their  own  village  and  all  say  it  b  a  rare 
and  extraordinary  yidd.  Up  to  40  maunds,  however,  the  evidence  is  very  distinct 
and  abundant,  and  this  would  give  about  28^  cwt.  per  acre.  Forty  maunds  1  consi- 
der a  full  outturn  and  know  villages  where  probably  the  vield  would  average  very 
little  less.  But  for  a  general  estimate  that  figure  cannot  be  safely  accepted.  The 
cultivators  talk  very  freely  of  25  maunds  local  per  bighd,  1  have  had  replies  as  low 
as  10.  12,  and  15  maunds,  but  the  patels  1  have  the  most  confidence  in.  have  freely 
admitted  20  and  25  maunds,  and  tor  some  time  I  have  been  of  opin  on  tnat  25 
maunds,  nearly  \Z  cwt.,  is  about  the  smallest  outturn  that  an  ordinary  field  should 
give.  This  is  of  gdr  or  the  coarse  brown  unrefined  sugar  produced  by  merely  boiling 
the  juice.  No  further  process  takes  place  in  Me y war,  and  all  refined  sugar  is  import- 
ed. 1  take  it  therefore  that  the  produce  ranges  between  18  and  28  cwt.  per  acre.  If 
manure  has  been  spared  or  the  hot  weather  waterings  have  been  at  all  faulty,  the  outturn 
runs  down  at  once.  But,  generally  speaking,  a  sugar-cane  plot  b  so  carefully  cultivat- 
ed and  looked  after  that  the  outturn  may  be  regarded  as  fairly  constant.  One  of 
the  most  intdligent  and  best  informed  Hakims  of  Central  Meywar  told  me  that  30 
maunds  per  blghd,  equivalent  to  about  21^  cwt.  per  acre,  was  a  fair  average  for  his 
district.  Thb  b  3  or  4  cwt.  more  than  the  cultivators  stated  to  me,  and  though  I 
think  him  correct  for  the  first  class  villages,  when  it  comes  to  a  general  average  for  a 
large  extent  of  country  and  taking  one  year  with  another,  I  do  not  consider  more  than 
20  cwt.  can  be  safdy  assumed.    At  the  same  time  1  am  confident  that  36  cwt.  are 
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rot  from  the  best  manured  6elds  io  bUck  soB.  There  Is  another  way  of  looking^  at 
the  outturn  and  that  is  in  rupees,  and  I  have  never  been  given  a  repiv  of  much  less 
than  Rioo  Oodeypnri  per  bighm  as  the  value  of  the  outturn  of  gir^  and  replies  have 
icone  as  hif  h  as  Raoo  per  bigki.  At  that  date,  the  local  pnce  was  R4  per  locaf 
maund  whicn  would  give  from  35  maunds  of  gAr  to  50  niaun<£5  as  the  outturn. 

**  As  before  remarked,  cane  is  not  grown  solefy  for  eathig;  but  it  is  commonly- 
stated  that  i5>ooo  to  30,000  canes  can  be  cut  per  higha,  I  feer  pretty  certain,  how- 
ever, that  the  speakers  refer  to  i,oeo  canes  as  meaning  4»ooo  haihs  of  cane  (as 
above  described)  though  I  was  not  then  aware  of  this  method  of  counting*  Taking 
9Dyooo»  however,  and  their  estimate  of  the  number  of  geod  canes  required  foe  a  maund' 
of  ^iSr  as  500  canes,  then  the  outturn  would  still  be  40  maunds  local  per  bighd  and 
15,000  canes  would  reduce  it  to  30  maunds. 

"  Regarding  the  weight  of  canes  my  information  is  at  present  very  little.  Such 
as  I  have  ts  to  the  efifect  that  there  are  lof  tons  of  canes  per  acre,  but  I  gfive  this 
under  reserve.  The  reason  is  that  I  was  always  told  by  the  people  that  they  never 
weighed  canes  and  knew  nothinsr  of  the  weights,  and  since  this  report  has  been  called 
fori  have  had  00  opportunity  ol  weighing  for  myself. 

**  It  is  not  enough,  however,  that  the  canes  should  yidd  a  full  weight  of  g^^  the 
colour  of  t\i^g4r  is  quite  as  important,  and  it  is  surprismg  that  thecultfvators  do  not 
take  more  pams  to  keep  the  juice  and  boiling[  gur  clean.  A  few  puffs  of  wind  will 
cover  the  boiling  vessd  with  Aist,.and  this  going  on  all  day  must  have  a  considerable 
effect.  But  they  say  that  does  not  depreciate  ti^egAr  for  local  consumption.  It  is 
the  colour  of  the  g^  itself.  This  colour  varies  from  a  jpale  yellow  tO'  red  and  lastly  to  a 
blacldsh  hue.  The  whitish  ydlow  sdls  for  about  R5  Oodevpuri  per  local  maund,  and 
the  darkest  colours  as  low  as  R3»  This  condition  of  the^ifr  b  stated  to  be  quite  in- 
dependent of  any  efforts  of  the  cultivator.  The  same  neld  may  give  very  fine  gUr  at 
one  time  and  very  black  at  another.  Bad  cultivation,  they  adnut,  will  generally  result 
in  a  dark-coloured  g4r  and  good  and  careful  tillagein  a  fine  amber ;  but  there  is  nothing 
certain  in  the  matter  and  they  attribute  the  colour  to  the  season,  t.^.,  the  character 
of  the  hot  weather  and  rains*  It  is  here  there  is  the  greatest  and  probably  the  likeli- 
est room  for  improvement.  Since  I  have  been  in  Meywar  the  price  of  the  best  jr^** 
hsA  varied  between  Oodeypuri  R3I  and  R5  per  local  maund,  the  average  appearing  to 
be  R4.  But  g^  is  classed  and  sold  under  3  heads,  and  in  the  following  table  are  the 
quoted  prices  in  Oodeypuri  rupees  (a>i3i  annas),  per  local  maund  («»|  an  imperial 
maund)  for  ydlpw,  red  and  black ^lir,  or  ist,  3nd,  and  3rd  quality  :— 


CULTIVATION 

In 

Bajputaoa* 

Heirwap.. 


Sinnwut 

»9^ 
1936 
1937 
1938 
1939 


I  St  quality. 
R 


4 

4 

3! 

3f 

5f 


and  quality.. 
R 
3^ 

^ 

4! 


3rd  quality. 
R 
a 
a 
«f 
If 
31 


If  the  price  of  nearly  all  the  gir  produced  could  be  raised  by  more  careful 
management  by  one  or  two  rupees  per  maund  so  as  to  raise  it  alt  to  first  dass  g^r,  the 
gain  would  be  very  great. 

**  Sugar-cane  cultivation,  thou|^  in  favoured  localities  of  considerable  amount, 
is  not  extensively  practised  in  Meywar  and  is  generally  confined  to  the  well-to-do 
cultivators.  There  is  no  special  dealing  with  the  money-lender  on  account  of 
the  cultivation.  But  gur  with  wheat  and  opium,  etc,  goes  to  the  Asamis* 
Mahnjuns  in  liquidation  of  the  current  account  between  them.  The  relations  betw€^en 
iiitmahajan  and  his  clients  in  Meywar  are  very  complex,  but  have  nothing  to  do  with 
the  extent  to  which  sugar-cane  is  cultivated  and  therefore  need  not  be-  introduced 
here. 

"  The  cultivator  of  the  cane  b  invariably  the  manufiacturer  of  the^r,  and  refined 
sugar  is  nowhere  made. 

**  Sujgar-cane  is  rather  more  profitable  than  any  other  crop,  but  its  cultivation  is 
limited  for  reasons  already  detailed,  and  double  cropping  is  preferred.  To  comoete 
with  opium,  sugar  ought  to  yield  a  profit  of  R40  to  R50  per  bighd  for  it  represents  land 
occupied  for  1^  years.  In  the  one  case  there  would  be  makkt  and  opiom  fer  a  years 
mnnmg,  in  the  other,  makki  and  sugar  with  opium  covering  the  same  two  years. 

**  There  are  no  data  for  estimating  the  capital  employed,  seeing  that  the  area 
under  cane  is  very  problematical. 
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"  Gur  19  imported  into  Meywar  as  well  as  all  the  nsfined  sugar  used.    The  former 
comes  from  the  North-Westem  Provinces  and  the  latter  both  from  there  and  Bombay. 
**  The  effect  of  foreign  competition  is  to  keep  up  prices.** 

The  official  literature  of  Indian  sugar-cane  cultivation  is  so  extensive 
that  to  reprint  all  the  reports  and  correspondence,  even  regarding  Central 
India  and  I^jputana  would  necessitate  the  allotment  of  a  special  volume  of 
this  work  to  sugar.  The  reader  who  may  desire  further  information  should 
consult  Major  W.  J.  W.  Muir's  report  on  the  States  of  Harowtee  and 
Tonk ;  the  Commissioner  of  Ajmfr-Merwara's  communication ;  Colonel  W. 
F.  Prjdeaux's  various  memoranda  on  the  Eastern  States  of  R^jput^a; 
Mr.  A.  H.  Martindale's  account  of  the  sugar-cane  of  Kotah ;  Major  H. 
B.  Abbott'8  statement  of  the  cane  of  Jhallawar,  and  many  other  similar 
replies  which  were  received  by  the  Government  of  India  in  1882-8.^  in 
consequence  of  a  circular  letter  which  called  for  information  regarding 
certain  features  of  the  cane  industry. 

VII.— BOMBAY  AND  SIND. 

^f&tStSVlt».— Bombay  Staiisiical  Atlas  ;  Various  Special  Reports  By  Mr, 
Oeanne,  Director  of  Land  Records  and  Agriculture  ;  Reports  Agricult. 
Depi,  on  Experimental  Farms;  Crop  Experiments f  Paper  by  Mr, 
WaadraWf  in  Indian  Agricultural  Uagette,  ^une  18^6;  Agri.'Hort, 
Soc.  Ind.  Trans.,  JI.,App,  392-398,  417;  IIL,  34,  42-43,  S5'S7 ;  V^-t 
Proc,  44  i  VI L,  94,  Proc,,  151 ;  ^ourn,,  I.,  SeU,  400 ;  IL,  Sel,,  87-89, 
289-290;  IX,,  3sS'3s8  (Diseases),  Proc.,  271;  New  Series,  VII.,  Proc,/ 
8S;  Gaaetteers:-II.,4T,  66,408;  III.,  54,^3;  VI.,  39;  VIII.,  190 ; 
X.,  146,  148  ;  XL,  9S,  42s;  XII.,  167-169,  226-227,  352;  XIII,,  pt,  /., 
290-291,  391-395 ;  pt.  II.,  672,675*680,  6H2,  694,697;  XIV.,  299-300; 
XV.,  pt.  II.,  19.20;  XVI.,  101-102;  XVIII.,  pt.  /.,  S»6-5r7 ;  pt.  II,, 
51-55,  id?,  t68,  171 ;  pt.  III.,  302,  3oA,  307  ;  XIX.,  166-168,  219;  XXI., 
251-252;  XXII.,  278-280;  XXIV,  175-180 ;  XXV.,  185,  3^7. 

Area,  Oottiini  and  ConsniiiptioiL^-In  the  small  volume  of  Statistics 
of  Sugar  issued  by  the  Government  of  Beng^al  in  1848  a  brief  notice 
occurs  regarding  sugar  in  Bombay.  A  table  is  furnished  which  Shows 
the  cultivation  to  have  been  25,782  acres  (=  77.346  bighds  of  14400 
square  feet).  The  production  was  estimated  at  6,31,192  maunds  of 
gur,  the  maund  being  82Jb  (or  6,52,311,  the  maunds  being  80&).  This 
showed  an  average  production  8  maunds  17  seers  5I  chataks  (or  25 
maunds  12  seers  an  acre).  But  there  were  found  to  be  250,063  date 
palms,  and  although  these  (as  at  the  present  day)  appear  to  have  been 
mostly  used  in  the  supply  of  a  juice  utilized  in  the  preparation  of 
certam  beverages,  a  small  amount  of  sugar  seems,  in  184S,  to  have  been 
made  from  them  and  the  province  is  accordingty  credited  with  216  maunds 
of  palm  g4r  which  thus  raised  the  grand  total  01  gur  (expressed  in  maunds 
of  Soft)  to  6,52,527  maunds.  The  estimated  consumption  of  **  sugar, 
khar,  gur  or  raw  canes,  the  whole  reduced  to  their  equivalent  of  g^r  in 
maunds  of  8oft,"  came  to  7,61,779  maunds.  The  consumption  to  head  of 
population  was  therefore  8 ft,  but  to  meet  that  consumption  the  Presi- 
dency imported  (mostly  by  sea)  1,09,252  maunds.  Owing  to  the  pro- 
duction not  being  equal  to  the  demand,  the  report  explained  that  the  law 
which  then  permitted  Bengal  to  export  sugar  did  not  apply  to  Bombay. 

The  small  book  from  which  the  above  information  has  been  derived 
gives  a  table  to  show  the  comparative  sugar  productiveness  of  Bengal, 
Madras,  and  Bombay,  but  in  republising  that  table  the  liberty  may  be  taken 
to  add  that  of  the  North- West  Provinces  (cfiven  in  another  part  of  the 
report)  as  also  the  corresponding  figures  for  the  year  1888 : — 
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Yield  of 

Bengal  per 

higU  of 
14,400  sq.ft. 

Madras  per 

highi,  of 
14,400  sq.  ft. 

Bombay  per 

highioi 
14,400  sq.ft. 

North-West 
Provinces  per 

higha  of 
14,400  sq.  ft. 

Gwf  •        •        •         • 

M.  S.    C. 
10    I    5l 

M.  S.    C. 

12  37    2 

M.  S.    C. 

8  17    5i 

M.  S.   C. 
5  37     »!• 

Expressed  per  acre     • 

30    4    li 

38  3«     <5 

25  12    oi 

i6  32     li 

Yield  worked  out  for 
the   average   of    5 
years  ending  1888. 

287 

54-1 

6o'o 

33*9 

CULTIVATION 

In 

Bombay. 


It  will  thus  be  seen  that  in  1848  the  yield  in  Bombay  was  viewed  as 
very  considerably  less  than  in  Bengal,  whereas  by  the  modern  returns 
Bombay  is  shown  to  produce  more  than  twice  as  much  per  acre  as  Bengal. 
In  the  reports  which  have  been  published  within  the  past  few  years,  one 
or  two  points  seem  anomalous  and  probably  incorrect,  upsetting  as  they 
do  all  previous  notions,  or  they  mark  radical  improvements  in  cultivation 
or  what  is  more  likely  in  tabulating  results.  The  point  already  cited  is 
specially  significant.  Sugar-cane  cultivation  in  Western  India  must 
have  either  vastly  improved  or  the  careful  crop  experiments,  conducted 
recently  in  that  Presidency  and  with  the  view  to  obtain  a  definite  know- 
ledge of  the  yield  from  various  crops,  have  demonstrated  that  all  pre- 
viously entertained  notions  of  the  outturn  fell  far  short  of  the  mark.  So, 
again,  the  outturn  of  Madras  (the  other  province  which  bv  modern  investi- 
gations has  had  an  exceptionally  high  yield  assi^nea  to  its  acreac^e) 
exhibits  the  equally  anomalous  feature  of  consuming,  of  all  the  British 
provinces  of  India,  the  least  amount  per  head  of  population.  It  will  also 
be  seen  from  the  statements  quoted  above  that  the  consumption  of  sugar 
(^r)  in  Bombay  was  in  1848  found  to  be  8ft  per  head,  whereas  by  the 
table  g^ven  at  page  116,  it  is  now  believed  to  be  19*5  seers  (=£39^). 
We  are  not  tola  the  districts  and  the  shares  taken  by  each  which  in  1848 
made  up  the  cultivation  of  25,782  acres,  but  the  total  area  devoted  to 
sugar  in  the  British  portions  of  Bombay  and  Sind,  on  the  average  of  the 
five  years  previous  to  1888,  came  to  only  82,000  acres.  The  Native 
States  of  these  provinces  possessed  43»ooo  acres.  Assuming,  therefore, 
that  the  area  treated  of  was  the  same  in  1848  as  in  1888,  namely,  the 
British  territory,  the  above  fig^ures  show  an  increase  during  the  40  years 
of  56,218  acres,  and  by  a  uniform  expansion  this  would  give  an  average 
annual  increase  of  1,405  acres.  It  may  be  contended,  however,  that,  with 
the  higher  acrei^e  yidd  now  accepted  and  the  greatly  increased  imports, 
an  amount  is  estimated  for  sufficient  to  provide  a  consumption  of  39ft 
per  head  of  population.  But  it  seems  probable  that  future  investigations 
may  slightly  lower  both  the  acreage  outturn  and  the  consumption  per 
head  in  Bombay.  If  this  be  not  found  necessary,  then  it  would  appear 
highly  probable  the  production  and  consumption  in  other  provinces  will 
have  to  be  materially  increased.  It  is  hardly  likely  that  so  great  a  differ- 
ence could  actually  exist  between  the  productiveness  of  the  North-West 

*  In  the  table  given  at  page  165,  the  average  has  been  corrected  to  5  maunds  39 
ieers  15  cbataks  or,  say,  18  maands  an  acre.  A  slight  mistake  seems  to  have  been 
made  in  the  originid  calcnlation  that  gave  the  yield  as  5  maunds  37  *«cr8  if  chataks  a 
lAgkL  The  correction  suggested  would  seem  desirable  though,  to  save  the  possibility 
of  ambiguity,  the  original  figures  are  left  in  the  above  table. 
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Provinces,  for  example,  and  Bombay  as  has  been  demonstrated  (see  p.  116) 
by  a  yield  of  22*9  maunds  in  the  one  and  600  maiinds  in  the  other  per 
acre.  There  must,  it  would  appear  to  the  writer,  be  some  other  expla^ 
nation  than  superiority  in  systems  of  cultivation  and  better  appliances  for 
expressing  the  juice.  So  far  as  presently  known  the  average  Bombay 
cultivator  is  only  slightly  in  advance  of  the  rayat  of  the  North- West 
Provinces.  That  the  province  which  alone  of  all  Indian  provinces,  during 
at  least  the  past  200  years,  has  failed  to  meet  its  own  wants  and  which  at 
the  present  day  should  be  consuming  the  greatest  amount  of  foreign 
sugar,  should  neverthdess  be  the  best  sugar-producing  province  of  India 
(viewed  from  the  acreage  yield),  is  a  point  which  most  persons  are  likely  to 
believe  requires  to  be  support^  by  more  than  a  tabular  statement  of  yield 
worked  out  on  admittedly  imperfect  data. 

The  subject  of  the  area  under  sugar-cane  and  the  yield  per  acre  in 
Bombay  has  recently  (1S89)  t>een  dealt  with  by  the  Officiating  Director  of 
Land  Records  and  Agriculture  in  connection  with  a  proposal  to  encourage 
European  sugar  plantations  in  India.  A  few  passages  from  the  Director's 
reply  may  be  here  given,  as  they  confirm  the  exceptionally  high  produc- 
tion and  consumption  discussed  above. 

**  The  subjoined  table  shows  the  area  and  estimated  outturn  of  sugar-cane  in  the 
Bombay  Presidency : — 


Area. 

Percenta^je 

on  total 

cultivated 

area. 

Outturn  of  GuU 

Province. 

Total. 

Per  bead. 

Presidency  Proper 

Sind 

Acres. 

80,000 

2,000 

0-32 
012 

Cwt. 
3,440,000 
86,000 

lb 

2;-4 
40 

Total 

83,000 

0-31 

3,526,000 

227 

Native  States        •        •        •        • 

43,000 

... 

1,849,000 

24'0 

Grand  Total    . 

125,000 

... 

5,375»ooo 

23-5 

'*  The  area  under  sugar-cane  is  steadily  increasing  owing  to  the  extension  of  canals, 
and  it  would  increase  at  a  more  rapid  rate  but  for  the  want  of  cheap  manure. 

•*  The  chief  sugar-cane  growing  districts  in  the  Presidency  Proper  are  shown 
below  1— 


Districts. 


Satara  . 
Ratnagiri 
Nasik  . 
Belgaum 
Poona 
Surat     • 


Area  under 

sugar-cane, 

1887-88. 


Acres. 
15,402 
12,095 
10,541 
9,940 
8,860 
7,089 


Percentage 

on  net  cropped 

area. 


0*87 

1*22 

0-54 
057 
043 
1*54 


'*  Compared  with  thfe  other  chief  Provinces,  sugar-cane  is  prrown   to  a  very  small 
extent  in  the  Bombay  Presidency  as  will  appear  from  the  followmg  table  :•— 
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of  Sugar-cane  in  Bombay  and  Sind.        (G.  Watt,) 


SACCHARUM 

Sugar. 


Province. 


North-Westcni  Provinces 

Oudh      • 

Panjab    .         •        • 

Bengal    • 

Boinbay  ... 

Madras   •        ... 


Total  culti- 
vated area. 


Acres  in 

29,700 
11,200 
20,300 
54,500 
27,100 
24,600 


Area  under 
sugar-cane. 


Percentage 
of  sugar- 
cane on  total 
cultivated 
area. 


thousands. 

870 
190 
354 
287 
82 


CULTIVATION 

in 

Bombay. 


2*90 
170 
1-70 
053 
032 
o'i8 


NoTv.—Madras  has  about  30,000  acres  under  cocoa  and  other  palms  from  the 
jmce  of  which  much  jaggery  is  made. 

*•  The  outturn  of  jaggery  {gut)  is  estimated  at  an  average  of  60  maunds  or  43  cwts. 
per  acre.  At  this  rate  the  total  outturn  in  the  Presidency  (exclusive  of  Sind  but  in- 
clusive of  the  Native  States)  amounts  to  5,289,000  cwts.,  or  25-5lb  per  head.  In  bind 
the  outturn  amounts  to  86.000  cwts.  ...        ,        .    .     j 

*•  In  1887-88  the  net  imports,  by  all  routes,  of  drained  and  nndrained  sugar, 
amounted  to  1,122,158  cwts.  according  to  the  returns  available  for  the  Presidency 
Proper.    The  details  are  given  below :— 


Kind. 

Imports. 

Exports. 

Net  Imports. 

Drained  Su^r 
Un  drained  Sugar 

Total 

Cwts. 
1,289,486 
359,624 

Cwts. 
465,742 
61,210 

CwU. 

823,744 

298,414 

i,649>iio 

536,952 

•1,122,158 

"  Fhe  total  consumption  of  drained  and  undrained  sugar  in  the  Presidency  Proper 
t  «-rt7  000  cwts.  ffid        (including  the  Native  States)  is  estimated  at  6,41 1,000  cwts.t 

82i!ooo^^ai^«u-  Oocal  outturn  5,289,000  cwts.  net  imports  1,122,000  cwts.) 
1 2'7lbof^^  "  »"K«.  ^  ^j  j^j  jj^j  ^j  population.  This  estimate  is  liable  to 
Ift  of  sui?'ar  considerable  reduction.    Su^r-cane  is  largely  used  in  its 

41D  Qi  sug     .  ^^  state.    It  is  eaten  as  fruit  and  pressed  for  juice  which  is 

frady  used  as  a  cold  drink,  particularly  by  the  Marathas.  Sugar-cane  is  largely  con- 
sumed in  towns  and  cities.  For  instance,  Bombay,  in  addition  to  its  supplies  of  raw 
sugarcane  received  from  Bassein,  Ratnag^ri  and  other  places,  takes  almost  the  whole 
produce  of  the  400  acres  under  sugar-cane  in  the  Mabin  taluka,  where  hardly  any 
gul  b  made. 

*'  The  present  area  under  sugar-cane  is  not  large  enough  even  to  meet  the  local 
demand  for^tt/.  Besides  as  a  substitute  for  sugar  on  account  of  its  cheaper  price, 
gul  has  a  distinct  demand,  which  is  so  (Treat  that,  in  addition  to  the  local  production, 
nearly  3  lakhs  cwts.  are  imported  chiefly  from  Northern  India  and  Madras.  Gul  is 
considered  to  have  a  relish  of  its  own  and  is  on  that  account  used  in  certain  dishes. 
It  is  also  bdieved  to  be  sweeter  than  sugar  and  hence  it  is  cheaper  to  use;?  11/ in 
sweetening  a  dish.  The  Gojaratis,  whose  partiality  to  sugar  and  ghee  b  proverbial, 
believed  that  a  dish  sweetened  with  gul  requires  less  ghee  than  that  required  by  a 
sugared  one.  Some  poor  and  ignorant  people  have  a  preiudoo  a^fainst  the  use  of 
sugar,  because  animal  charcoal  is  used  in  the  manufacture  of  crystalhzed  sugar, 

"The  import  of  cheap  sugar,  particularly  from  Mauritius,  has  dealt  a  death  blow 
to  the  indigenous  sugar^renning  industry.  Sugar  of  an  inferior  and  unsavoury 
quality  is  made  in  Belgaum  and  Kolhapur. 

*  More  than  three-fourths  of  the  drained  sugar  was  received  from  Mauritius  and 
about  one-fifth  from  Hong-Kong.  Undrained  sugar  was  mostly  supplied  by  the  North- 
western Provinces  and  Oudh»  Madras,  and  Bengal^  the  first-named  Province  having 
sent  nearly  half  the  quantity. 
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«  Several  attempts  made  between  1830  and  1861  at  Bassein  m   he  Th4na  di--^^ 
to  manufacture  sug^ir  on  modem  and  improved  methods  «»t^  pecun«trv  ^elP   *^^^ 
Government    failed  for  some   reason    or  other.'     The  ^,^*I^.^^"'^J^ 
remarks  at  page  93  and  again  at  page  308  for  particulars  of  experiments  at  ostaNish- 

ingsugar^r^^pl^^^^^^^^  According  to  thynfor^^^^^^^^ 

nUhed  by  Mr.  Adarji,  the  machinery  was  supphed  by  Messrs.  Manlone, 
Alliot.  Fryer  &  Co.,  of  Glasgow.  The,  plant  contains  all  the  refining  ap- 
oaratus  such  a^  vacuum  San,  centrifugal  machines,  crushing  machines,  with  engines, 
paraius  »»»*^"j^  vj™*"  aooaratus,  coolers,  steam-boilers,  etc.    1  he  ma- 

tag:  <yt«r«»,<^»i»;^}J^"j.*;^^^?*°^^^^  of  m^es.    Sugar-c4ne  is  obtainable 

^^'lu'^'X*".^^  Sf  c^S  !^«„^^^  f^^'-y  «  capable  of  daily  manu- 

in  the  district  for  six  months  dunn^  the  ygj^'  ^       ^^  J^^  ^^^^^^  ^f  suga?K:ane  is 

'S^  'ATa^cXi^I  Ret:?ns'show  tLt  in  1887-88  sugar^ne  was  cultivated 
tX  extent  0I  8%  Tct^       the  Poona  d  strict,  of  which  4^400  acres  were  m  the 
Haveli  taluka,  within  a  radius  of  10  to  15  ^^^/^^^  ^^^j^ffJ^^iJ:: 
**  The  factorv  f "*"  *.-«fr«i  eifiia.hon  can  also  oe  Kept  agoi 

half  of  the  year-  _^ 

quantity  both  locally  ana  uy  uMpw- -v  ;""'  "\:  „„«4f;^„ 

^".'J^^^u^^^o^Tfl^^^^^  !rf  4rr^far  as  the  supply  of  law  ma- 

terialsS  con^rn^.    EnqSry  shows  that  the  factory  m»  not  paymg.     Mr.  Adarji 

"'"- (?)  tLu^^^^  in  the  raw  matenal  in  the  Dea^n  is  l«s  than 

that  foundinthr^6drceof  Madras  and  Bengal.    This  is  owing  to  the  full  use  of 

^"- (?;  fhSX'pricf  of  lll'"^^^      higher  on  this  side  than  what  it  b  in  the 

""^^  ^'tifr^^t^^orcsent  the  proprietor  of  the  sugar  factory  could  not  dispose  of  the 
spirit  t^tis^de^^^^^  thenonKirystallizable  portion  of  the  material  to 

'^^i^^'i^ttSlor enquiry  and  consideration  whether  the  rum  and  sugar  manufac- 
tured in  Mr.  Adarjrs  factory  are  of  thcstandardquality  required  by  the  ^^ 
sariat  Department,  and  wheth<i  assistance  .eiven  to  •^.^^^ ^^arji  by^^^^^  of 

his  rum  and  sugar  for  the  Bombay  army  will  help  the  factory  out  of  its  difficultly.. 

Sounder  the  patronage  of  His  Hi^hnl^  the  Gaek>^r  a  sup^  fac^^^ 
ed  in  March  1887  at  GanSevi  in  the  Baroda  State.  It  «  situated  m  ^^heh^rt  of  a  sugar- 
cane-growing tiict,  the  area  under  sugar^ne  withm  a  radius  of  5  miles  from  the  fac- 
tory^ngSimat«i  at  about  1.200  acres.  The  raw  fue^rn^ne  is  obtaiwWe  for  three 
moXLT  from  the  middle 'of  October  to  the  midSle  of  J%""^y-  ^he  append^ 
copy  of  a  report  received  from  Baroda  through  the  kindness  of  M  r  gzannf  ^^^^, 
that  the  machinery,  including  the  buildings,  were  set  up  at  a  awt  of  about  2*  lakh«  of 
rupees,  that  sugar  b  made  ^rect  from  the  juice,  and  that  dunng  **»«  ^  *^?J!*C»  of 
its^wwking,  thf  enterprise  has  worked  at  a  considerable  1<^,  *• '**.f  21^' h  fff ^!^^^^ 
toashort  irorkings^n  and  to  the  comparatively  high  P"c«  ?*  ^'^J^  J*55Y^« 
locally  sold.  The  average  outturn  of  jaggery  per  acre  m  Gandevi  is  two  tons  per  acre, 
while  the  yield  of  sugar,  as  judged  by  the  trials,  is  from  i  to  fton. 

"  It  wouW  appeir  f rom  the\bovi  that  the  factori«  already  started  at  Poona  and 
Baroda  have  ma^7  difficulties  to  contend  with,  and  that  the  latter,  >"  spite  of  all 
the  support  that  it  necessarily  derives  from  the  patronage  of  "«  Highn«s  the  Gack- 
war.  iST worked  during  the  lit  two  years  at  consida;abre  loss.  Before  any  attwapt  w 
made  to  establish  model  factories  as  suggested  by  Messrs.  J.  J  ravers  &  Sons, 
it  is  advisable,  with  a  view  to  guard  against  unnecessary  «Pf«?*VJ]*  «\^^*^ 
money,  to  encourage  private  enterpriscTty  affording  all  possible  faalities  to  secure  the 
successful  working  of  private  factories."  _,  ..     ^f*«     xj  ^  ,^  xl^ 

Mr.  E.  O.  Ozanne  published  in  1887  a  Note  on  the  Culttvatt.m  of  the 
Sugar-cane  in  J5om*av,which  deals  with  most  of  the  more  interesting  features 
of  the  enterprise.  The  paragraphs  of  that  Note  which  di^uss  the  fornis  of 
the  plant  met  with  will  be  found  under  the  special  chapter  for  that  subject  in 
the  present  article  (pp.  73-76).  Sugar-cane,  Mr.  O^nne  remarks,  tsgrown 
in  Bombay  either  for  eating  raw  as  a  sweetmeat  or  for  manufacture  of  ^/; 
sugar  is  made  in  very  few  localities.  Inferior  sorts  are  made  m  Be^aum 
and  Kolh^pur.  Mr.  Oranne  published  in  connection  with  his  repc^-t,  figures 
which  exhibited  the  averages  for  the  ten  years  previous  to  1885-80.  Oom- 
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roenting  on  these  he  says:  "  The  feature  which  is  brought  out  by  the  figures 
is  that  cane  is  grown  almost  all  over  the  Presidency,  but  no  jvhere  is  the  crop 
very  extensive.  It  is  most  important  in  Balsir»  Jaldlpor,  and  Chikhli  tiluk^s 
of  Surat ;  in  Haveli  and  Junnar  of  Poona ;  in  Devgad  and  Mai  van  of  Ratn^- 
giri ;  in  Chikodi  of  Belgaum  ;  in  Hingul  and  Kod  of  Dharwir ;  in  Bassein 
of  Thina ;  and,  it  may  be  added,  in  the  Karvir  and  Alta  t^lukis  of  the 
Kdliapur  Stale." 

After  furnishing  brief  notices  regardins^  the  sugar-cane  cultivation  in 
Poona,  Khandesh,  Konkan,  Dhirwdr  and  Gujarit,  Mr.  Ozanne  deals 
with  certain  features  of  the  Bombay  sugar  interests  of  a  general  nature. 
Such,  for  example,  as — 

Rotation, — "  Continuous  cane  is  found  only  in  the  neighbourhood  of  Poona.  It 
is  always  possible  provided  the  ashes  and  skirominj^  are  returned  to  the  soil  and 
provided  manuring  is  liberal.  Ratoonin«f  or  growing  a  second  crop  from  the  stools 
of  a  former  one  is  known  everywhere,  but  is  not  largely  practised.  It  does  not 
pay.  InG^arit  cane  is  grown  at  long  intervals  ranging  from  once  in  a  to  once  in 
ao  years.  00  in  Khindesh.  The  oidy  regular  rotation  I  am  aware  of  is  that  noticed 
«nder  the  paragraph  on  irrigation  in  N&stk  and  Kolhipur,  in  Mdhfm  (North 
Thina)  where  cane  is  taken  once  in  7  years  in  a  rotation  in  which  the  order  of  crop- 
ping is  : — I,  Betel  vine;  3,  Ginger;  3,  Cane ;  4>  Plantain  ;  or  once  in  5  years  where 
betel  vine  is  not  gro«>  n ;  and  in  Bassein  dose  by,  where  cane  is  followed  by  rice  and 
a  late  crop  of  udid  Phaseolns  radiatns  (for  fodder),  and  in  the  third  year  by  the 
same  pulse  as  a  substantive  crop.  In  the  Deccan  and  Karn&tak  except  m  rice  land 
cane,  if  possible,  follows  chillies  or  tobacco  or  groundnut.  But  there  is  no  very  dose 
adherence  elsewnere  to  a  particular  crop  to  precede  cane. 

Sets  for  Planting, — "As  a  general  rule  the  sets  are  pieces  of  cane  from  9" 
to  one  foot  long  cut  from  the  whole  length.  But  fre<}uently  sets  are  taken  only  from 
the  top  of  the  cane,  next  the  green  unripe  portion  which  is  used  as  fodder.  In  places 
it  is  considered  that  such  sets  are  superior.  In  others  predsdy  the  reverse  opinion  is 
maintained.  Occasionally  whole  canes  topped  and  stripped  are  planted.  The  plough 
is  provided  with  a  hole  drilled  through  the  body  running  backwards.  Into  this  the 
cane  is  inserted.  As  the  plough  is  driven  the  cane  b  deposited  deep  in  the  furrow. 
The  depth  at  which  it  is  deposited  is  the  merit  of  this  mode  of  planting.  I  have 
never  seen  it  but  write  from  descriptions  given.  It  is  not  uncommon  in  the  Karna- 
tak  to  plant  the  sets  in  pairs  at  longer  intervals  than  when  planted  singly.  I  shall 
notice  further  on  the  s^tem  of  planting  sprouting  sets  which  is  either  resorted  to 
when  there  is  no  irrigation  available  or  when  the  farmer  is  not  ready  to  plant  when 
his  sets  are  ready. 

Irrigation, — ^The  extension  of  canals  has  naturally  caused  a  considerable 
increase  in  the  cultivation  of  cane.  The  most  notable  increase  is  that  in  the  neigh- 
bourhood of  Poona  since  the  opening  of  the  Khadakv&sia  Canal.  The  prejudices 
against  the  use  of  canal  water  have  rapidly  disappeared.  The  chief  allegation  was 
that  it  was  too  cold,  which  it  no  doubt  was  when  used  too  freely. 

*'  The  prindpal  sources  of  irris^ation  besides  canals  are  wells,  dhekudist  fdts  and 
tanks.  Cane  is  gfrown  largdy  under  tanks  in  the  Dhirw&r  and  Belgaum  districts  of 
the  Kamitak  and  in  Ahmadabad  of  Gujarit.  Pdts  or  channels  drawn  from 
streams  are  most  commonly  used  in  the  Deccan  districts,  and  in  them  roost  largely  in 
Khindesh,  Nisik,  Sitdra  and  Poona.  An  interesting  practke  b  reported  from  North 
Nisik.  The  land  irrigable  from  a  p4i  is  divided  into  3  or  4  blocks  and  cane  is 
grown  once  in  three  or  four  years  respectively  in  the  whdfe  block.  1  he  rotation  is 
fairly  constant.  Rice  precedes  and  wheat  follows  cane,  or.  where  there  are  four 
blocks,  peas  or  gram  or  sesamnm  intervene  between  the  wheat  and  the  rice.  The 
block  under  cane  may  belong  to  many  cultivators  or  to  one  alone.  Even  in  the  latter 
case  there  is  a  mutual  agreement  by  which  all  join  in  the  cultivation,  arranging  that 
those  who  cultivate  another's  land  with  cane  should  give  that  ray  at  a  share  of  their 
land  for  other  crops,  so  that  each  may  apportion  his  cultivation  to  his  needs.  This 
plan  effects  much  economy  in  irrigation  and  in  the  cost  of  watching  the  crop.  A 
similar  practice  exists  in  the  Kolhipur  State.  Dkekudis  in  Gujarit  are  water-lifts 
erected  on  the  banks  of  rivers.  They  correspond  to  the  budkis  of  the  Deccan,  but 
these  bitter  are  chiefly  confined  to  the  banks  of  small  streams.  Both  are  largely  uti- 
lised for  cane-growing.  In  Kolhipnr  the  rayats  club  together  to  raise  the  water  in 
stages  from  deep  beds  of  streams  or  rivers  till  it  can  flow  by  gravitation.  At  each 
stage  troughs  are  constructed  and  lifts  placed  on  the  troughs.    On  the  whole,  how- 
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ever,  the  reports  received  seem  to  indicate  that  the  greater  area  of  cane  is  watered 
from  wells  assisted  in  places  by  pdts.  By  this  means  ov\y  can  pdts  which  do  not 
afford  a  perennial  supply  be  useful  for  cane,  and  economy  m  irrigation  is  effected  by 
using  the^i^^  as  long  as  its  flow  lasts. 

'°1t  may  be  noticed  that  the  lifts  used  throughout  the  Presidency,  except  in  parts 
of  the  Konkan  and  in  Sind,  are  varieties  of  the  leather  bag. 
In  the  coast  districts  where  the  depth  of  water  in  wells  Is  very 
small^  and  where  the  mot  could  not  work,  the  Persian 
Its  use  is  general  in  Sind,  even  on  river  banks  and  oa  wells 
where  the  water  b  plentiful.  In  the  Karnitak  a  hand  lever 
and  bucket-lift,  consisting  of  an  upright  pole  to  the  top  of 
which  is  affixed  a  bamboo  evenly  bEdanced,  is  used  in  places 
where  the  water  is  close  to  the  surface.  To  one  end  is  attached  a  bucket,  and  to  the 
ifaM  •  iJU/^A  nrn^n  other  a  stone  or  a  lump  of  mud.  There  are  no  data  for 
n>an  :  -  rmu  or  U9tn.  ^y^^,^^  the  area  of  cane  under  each  variety  of  irrigation  : 
but  it  may  be  stated  generally  that  in  the  Deccan  the  largest  area  is  under  wdls  and 
pitst  in  the  Gujarit  di^cts  under  wells  and  dkekudis,  and  in  the  Kamitak  under 
tanks  and  wdls.  In  the  Konkan,  wdls  only  are  available  when  the  cane  is  watered. 
Notice  has  already  been  made  of  the  nipdni  or  unwatered  cane.  Cane  is  ^own 
without  water  under  different  circumstances.  In  districts  of  very  heavy  rainfalU 
especially  in  bottom  lands  where  the  land  retains  its  moisture  after  the  cessation  of 
rainy  season,  the  nipdni  cultivation  is  commonest.  In  this  instance  it  is  almost 
always  taken  in  rice  land  after  rice,  but  I  have  seen  nipdni  cane  in  land  not  low-lying 
and  which  would  not  grow  rice.  Where  tanks  exist  the  nipdni  cane  sometimei  is 
planted  after  a  single  watering.  Where  no  irrigation,  even  to  moisten  the  soil  into 
which  the  sets  are  deposited,  is  available,  it  is  a  common  practice  to  place  sets  in 
layers  separated  by  straw  in  a  hole  and  to  hand  water  till  the  buds  sprout  in  about 
a  week.  The  sets  are  then  carefully  planted.  In  parts  of  Gujar&t  cane  is  grown 
without  irrigation  in  natural  hdgdyat  (garden),  t.e»,  land  generally  alluvial,  where 
the  surface  moisture  is  sufficient  to  bring  the  crop  to  maturity. 

^  It  maylbe  gathered  from  what  has  been  stated  above  that  the  straw  cane  is  the 
variety  most  generally  chosen  for  nipdni  cultivation,  and,  on  the  other^  hand,  that  the 
soft  white  cane  demands  the  fullest  supply  of  water  throughout  its  period  of  growth. 

Manure,-^*'  The  dung  of  cattle  mixed  with  house  sweepings  and  all  refuse  by- 
products of  crops  is  the  chief  manure  for  cane,  as  indeed  for  all  other  manured  crops. 
There  are  great  variations  in  the  degree  of  care  and  success  with  which  the  muck 
heap  is  kept.  The  careful  farmer  of  Guurit  pays  the  |^reatest  attention  to  the 
proper  preservation  of  the  fertilizing  ingredients /^a^'M^"  (t.^.,  daubing)  the  surface 
of  the  pit  with  a  thin  layer  of  moist  cowdung  daily.  In  Kinara,  too,  the  appreciation 
of  the  value^  of  well-kept  manure  is  conspicuous.  It  b  a  matter  of  regret  that  with 
these  exceptions  apathy  or  ignorance  is  everywhere  to  be  observed. 

"  Poudrette  or  deodorizra  ordure  is  manufactured  in  the  vicinity  of  some  large 
dties,  tf.F.,  Poona,  Sholipur,  and  Ahmadna^.  The  large  extension  of  cane  umter 
the  canals  near  Poona  and  Sholipur  gave  an  incentive  to  the  increase  of  the  supply 
of  manure.  The  manufacture  of  poudrette  at  Poona  has  been  very  successful.  It 
met  with  much  opposition,  which  was  overcome  by  Rdv  8iheb  Narso  R. 
Qodbole»  the  Secretary  to  the  Municipality,  whose  foresight  and  energy  met  even- 
tually with  the  fullest  measure  of  success.  Poudrette  has,  if  anything,  become  too 
popular  near  Poona,  and  the  cane  cultivators  would  do  wdl  to  use  it  rather  as  a 
supplementary  fertiliser  than  as  the  sole  manure.  Where  available,  tank  mud, 
especially  in  Gujarit.  is  used  with  profit. 

"  In  the  rich  garden  tracts  near  Bassein  and  MAhfm  in  North  Thina  castor  oilcake 
imported  from  Gujarit  is  the  only  manurs.  The  climate  is  too  moist  to  allow  cattle 
dung  to  be  well  kept  and  it  is  all  demanded  for  rice  cultivation  as  tab,  i.e,  is  burnt 
on  the  seed-bed  for  nee  and  ndgli  (a  cereal)  to  kill  weeds  and  give  a  readily  assimil- 
able food  to  the  young  seedlingr.  Where  sheep  thrive  they  are  folded  on  the  land 
intended  for  cane,  full  use  being  thus  made  <k  the  liquid  as  well  as  the  solid  excre- 
ment.   Sheep  do  not  thrive  in  districts  of  heavy  rainfall. 

''The  ashes  of  the  crushed  cane  and  other  material  used  as  fuel  to  boil  down  the 
cane  juice  are  returned  to  the  soil  with  more  or  less  care.  But  in  this  point,  as  well 
as  in  the  matter  of  returning  to  the  soil  the  skimmings  of  the  juice,  more  attention 
would  be  very  profitable. 

"  The  use  of  green  manures  is  well  known  and  largely  practised.  The  practice 
is  increasing.  The  best  crops  for  green  manure  are  tdg  (Bombay  hemp,  Crotftlaria 
jnncea)  and  guvdr  (Field  vetch,  Cyamopsis  psoralioides).  These  leguminous 
plants  are  rich  in  nitrogen  and  readily  decay.    They  are  sown  in  the  early  rains  and 
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by  September  are  well  grewn.  As  they  are  flowering  they  are  cut  down  and  after  a 
short  interval  are  ploughed  into  the  soil.  The  decomposition  is  sufficiently  rapid  to 
make  the  manurial  ingredients  available  for  the  cane  crop  planted  in  the  hot  weather 
following. 

'*  Bones  are  not  used,  and  this  is  one  of  the  most  melancholy  features  of  Indian 
agriculture.  It  is  especially  to  be  regretted  with  regard  to  cane  cultivation  which  more 
than  any  other  crop  requires  a  supply  of  phosphatic  manure.  The  use  of  bones  as 
manure  will  have  to  encounter  the  strongest  opposition,  but  no  apposition  or  prejudice 
could  be  greater  than  that  manifested  against  the  use  of  poudrette.  Professor 
Cooke  has  patented  a  manure  made  chiefly  of  bones,  but  he  has  not  yet  followed  up 
the  experimental  success  which  he  secured.  Crushed  bones,  i,e,,  crushed  by  hand 
labour,  would  amply  repay  the  cost.  It  is  not  necessary  to  dissolve  bones  with 
sulphuric  acid  or  in  other  ways. 

"  Salt  is  by  some  supposed  to  be  a  manure  for  cane.  It  is  rather  used  to  prevent 
attacks  of  white  ants  or  to  drive  them  away.  Salt  and  asafoetida  (At no)  are  used 
throughout  the  Deccan  and  Karndtak,  but,  as  far  as  I  am  aware,  not  in  Gujar&t.  A 
small  quantity  b  tied  in  a  cloth  and  placed  at  the  head  of  an  irrigation  channel  and 
is  gradually  distributed  by  the  running  water. 

Catch  Coops. — ••  While  the  cane  is  yonng  various  catch  crops  are  grown. 
They  are  not  favourable  to  a  maximum  outturn  of  juice,  but  are  principally  the  resort 
of  poorer  farmers,  giving  a  quick  return  and  thus  easing  the  initial  expenditure  which 
cane  cultivation  demands.  They  are  in  cases  of  some  value  to  the  cane,  providing 
shelter  for  the  tender  shoots  till  they  have  taken  strong  hold.  In  Guj&rat  pumpkins, 
cucumber,  onions  and  other  vegetables  are  thus  grown.  To  these  may  be  added 
guvdr,  vdly  and  bfundi,  Guvdr  also  serves  as  a  sheltering  crop,  and  for  this  purpose 
maize  and  b&jri  are  grown  between  the  rows.  All  are  rea^sd  early,  the  shdter  crops 
previdim^  an  early  and  valuable  supply  of  green  fodder.  The  castor-oil  bean  and^ 
shrub  cafled  sksvrt  in  Marithi  are  also  planted  around  the  borders  of  cane  to  protect 
it  from  cattle.  The  leaves  of  the  skevri  are  eaten  readily  by  goats,  and  the  stem  is 
used  as  a  rafter.  Catch  crops  are  less  common  in  the  Deccan  and  Southern  Maritha 
Country.  They  are  chiefly  vegetables  and  pot  herbs,  but  in  SatAra  maize  is  grown 
as  in  Gujar&t  for  early  fodder.  Castor-oil  bean  and  shevri  are  also  commonly  grown. 
But  it  is  more  usual  to  plant  around  the  borders  of  the  valuable  kinds  of  cane  one  or 
two  rows  of  the  straw-cane,  which  is  hard  and  which  serves  a  similar  purpose. 

Fuel  for  Boiling  tho  Juice. — "Except  in  the  neighbourhood  of  Poona, 
in  North  NAsik,  and  in  parts  of  Bdgaum  it  is  reported  that  the  crushed  cane 
must  be  supplemented  by  other  material  as  fuel.  In  Khindesh  the  crushed  cane  is 
not  used.  The  potters  who  provide  the  earthenware  pots  claim  the  cane  as  their 
perquisite*  They  extract  from  it  by  lixiviation  a  small  amount  of  juice  from  which 
they  make  inferior  ^l  called  '  Potters'  gul, '  and  use  the  residue  for  their  manufac- 
ture of  pots  and  bncks.  In  Baasein  aJso  crushed  cane,  being  fully  utilized  as  a  rdb 
DUkteriaJ  for  rice  nurseries,  is  not  available  for  cane  fua.  The  quantity  of  fud 
required  depends  principally  on  the  shape  of  the  boiling  pan.  The  greatest  economy 
is  effected  where  it  is  shallow  and  wide  as  in  Poona,  and  the  greatest  expenditure  when 
it  is  deep  and  narrow  as  in  Bassein.  The  quality  of  the  fuel  is  governed  by  the 
facility  of  obtaining  the  supply  free,  at  a  rate  below  the  market  price,  or  at  full 
market  rates.  In  the  Panch  Mah&ls  and  in  Bassein  wood  is  used,  because  it  is 
obtainable  from  the  forests.  The  cost,  till  forest  conservancy  became  an  imperative 
necessity,  was  simply  the  cost  of  felling  and  carting.  Wh«-e  the  Forest  Department 
has  become  the  guardian  of  the  tree-growing  areas  a  fee  is  charged.  In  places 
where  free  or  cheap  supplies  of  fuel  are  not  available,  the  fuel  used  for  boiling  the 
juice  consists  of  the  stalks  of  cotton,  t4r,  safflower,  etc.,  shrubs,  thorny  bushes  and 
even  branches  of  bdbhul,  tamarind,  and  man^o  ^rown  on  private  lands  or  in  waste 
places^  In  the  localities  where  the  crushed  cane  is  the  only  fud,  a  litttle  extraneous 
material  must  nevertheless  be  provided  to  boil  the  first  two  or  three  panfuls  tHl  the 
crushed  cane  has  dried  sufficiently  for  use.  It  may  be  stated  with  confidence  that 
where  economy  is  forced  by  the  dearness  of  fuel  and  where  in  consequence  the  most 
economical  pattern  of  boiling  pan  is  used,  no  other  fud  than  the  crushed  cane  is 
absolutely  necessary,  except  as  just  stated,  for  the  first  boilings,  and  it  may  be  stated 
with  equal  confidence  that  the  assertions  that  the  crushed  cane  as  fud  will  not  permit 
good  lasting  gul^  to  be  made  are  without  foundation.  When,  however,  it  is  used  as  a 
rdb  material,  or  in  other  profitable  ways,  it  would  be  bad  policy  to  attempt  to  insist  on 
the  burning  of  the  refuse  cane." 

The  reader  will  be  able  to  discover  in  the  selection,  which  may  now 
be  given,  of  district  accounts  of  sugar-cane  cultivation,  such  additional 
information  as  he  requires.    For  convenience  these  have  been  arranged 
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in  alphabetical  order.  The  selection  has  been  made  more  with  regard 
to  diversities  in  the  systems  pursued  than  as  denoting  the  chief  sugar- 
producing  districts  ot  Bombay.  The  value  of  the  districts  in  sugfar  pro- 
duction,  it  is  believed,  has  abundantly  been  exemplified  by  what  has  al- 
ready been  said  :— 

AhmADNAQAR: — *' Sugfar-cane,  us^  which  had  in  1881-82  a  tillage  area  of 
2,801  acres,  is  one  of  the  most  important  of  watered  crops.  If  the  cfop  is  (rood,  in 
spite  of  the  outlay  on  manure  and  water,  the  profit  is  very  larg-e.  In  growing  sugar- 
cane the  ground  is  several  times  ploughed  in  different  directions  and  harrowed.  Forty 
to  seventy  cartloads  of  manure  to  the  acre  are  spread  over  the  field.  The  furrows 
are  eighteen  inches  apart  lengthways  and  four  and  a  half  to  seven  and  a  half  feet 
apart  crossways.  The  cane  is  propagjated  by  meant  of  layers  which  are  cut  in  lengths 
of  about  a  foot  or  a  foot  and  a  half.  The  planter  takes  a  number  of  these  pieces  of 
cane  in  his  hand,  and,  after  a  stream  of  water  has  been  turned  into  the  furrow,  he 
walks  along  it  dropping  the  pieces  of  cane  one  after  the  other  lengthwise  into  the 
trench  and  treading  them  into  the  soft  yielding  earth.  This  cane  requires  watering 
every  fourth,  fifth  or  sixth  day ;  shallow  soils  requiring  water  oftener  than  deep. 
During  the  hot  season  while  the  shoots  are  tender,  to  shade  the  voung  canes,  in  the 
spaces  between  the  rows  it  is  common  to  set  some  creeping  plants  generally  the 
ghevdit  which  is  cut  as  soon  as  the  young  canes  have  gained  a  certain  height.  As 
soon  as  the  canes  are  planted  the  garden  is  surrounded  with  a  thorn  fence  to  keep 
out  cattle.  Growing  sugar-cane  wants  constant  watching,  the  jackal  being  its  chin 
enemy  from  its  fondness  for  biting  the  young  stalks  and  suckmg  the  juice.  After 
about  twelve  months,  the  cane  ripens  and  is  cut  down  and  carried  in  bundles  to  the 
sugar-mill.  In  the  Akola  dings  or  hill  lands  a  purple  sugar-cane  is  g^own  without 
watering.  As  soon  as  the  rice  is  off  the  ground  in  good  level  red  soils  in  valley 
bottoms,  the  gpround  is  ploughed  and  manured,  and  in  January  the  cane  joints  are 
planted.  They  soon  sprout,  and  next  January  the  crop  is  fit  for  cutting  without  bein^ 
watered  in  the  hot  season.  This  cane  is  said  to  take  little  out  of  the  soil,  and  is 
followed  by  rice  in  the  following  rains**  (Bomb.  Com.,  XVII.,  27 j,  274), 

BaRODA.— "Only  two  varieties  of  8u£[ar-cane  are  known  in  the  district,  the  white 
and  the  purple-coloured.  The  land  requires  to  be  repeatedly  and  deeply  ploughed 
and  manured  before  planting  takes  place. '  As  the  cultivation  of  the  cane  requires 
considerable  moisture,  it  is  not  planted  until  after  the  latter  part  of  October  or  the 
beginning  of  November,  when  tne  land  is  completely  saturated  witfi  rain-water.  It 
is  planted  either  whole  through  the  ndgar  or  by  the  hand  in  pieces  which  are  placed 
in  a  horizontal  position  and  in  rows  at  a  distance  from  one  another  of  from  a  half 
to  three  quarters  of  a  foot.  It  takes  full  twelve  months  to  grow.  During  this  time 
it  requires  to  be  frequendy  and  copiously  watered.  It  is  gene^ly  cut  down  after 
the  rains,  that  is,  in  November  or  December.  Each  joint  sends  forth  a  full-grown 
cane.  It  grows  to  a  height  of  from  eight  to  ten  feet.  There  are  two  varieties  of  the 
white  sort  of  sugar-cane,  vasdigari  or  malbdri,  and  vansi ;  the  latter  is  thinner 
than  the  former.  I  he  Gandevi  sub-division  yields  the  lar^fest  crop  of  «ugar-cane, 
an  area  of  846  bighds  being  coveted  by  it.  After  the  cane  is  harvested,  the  land  is 
allowed  to  lie  fallow  for  about  six  months,  at  the  end  of  which  period  it  is  cultivated 
with  tuver  and  juvdr.  These  take  six  months  before  they  are  ready  for  the  harvest. 
1  he  land  is  then  ag^n  allowed  to  he  fallow  for  a  period  of  six  months,  when  it  is 
either  planted  with  the  same  crop  or  with  ginger.  The  ginger  is  dug  out  by  October 
or  November.  The  land  is  then  again  placed  under  sugar  cane.  It  will  thtis  be 
seen  that  the  cane  is  planted  every  fourth  year.  As  the  cane  ripens,  it  is  dug  out 
and  removed  to  the  kolu  or  crushing  machine  that  the  juice  may  be  eztractra  for 
conversion  into  molasses.*'    {Bomb.  Gom.,  VII.,  So), 

Dharwar.— *< Sugar-cane Aa6A«  (K.)  or  us  (M.),  which  had  3,742  acres  or  0*28 
per  cent,  of  the  tillage  area,  is  chiefly  grown  in  the  damp  West  or  mallddu  and  occa- 
sionally in  gardens  in  the  dry  East.  Except  that  when  grown  in  fields,  it  is  planted 
in  a  field  from  which  rice  has  been  reaped,  the  garden  and  field  tillage  of  sugar-cane 
are  much  the  same.  The  chief  point  is  that  the  land  must  be  damp  enough.  In  De- 
cember b^ore  the  cane  is  planted  the  ground  is  prepared  by  breaking  and  levelling  the 
rice  field  ridees.  After  a  week  the  small  plough  or  rantt,  with  two  or  more  pairs  of 
bullocks,  is  drawn  three  or  four  times  across  the  ground.  The  clods  are  broken  by  the 
korudu  or  leveller,  and  in  January  the  heavy  hoe  or  kunti  and  the  light  hoe  or  btU' 
Usal  kunii  are  used  to  powder  and  level  the  surface.  Manure  is  laid  in  heaps,  and 
towards  the  end  of  January,  the  large  plough  cuts  the  surface  into  farrows  about 
eighteen  inches  apart.  In  February,  ana  in  some  places  in  March,  the  cane  cuttings 
are  laid  in  the  furrow  and  covered  with  manure.    Sugar-cane  wants  nu>re  manure  than 
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any  other  crop ;  in  £act,  cane  can  hardly  have  too  much  manure.  Six  to  nine  cart-loads 
are  generally  given  to  the  acre.  After  the  cattingrs  are  covered  with  manure  the 
small  plough  or  ranti  is  run  along  the  side  of  the  furrows  and  fills  them  with  earth. 
The  field  is  then  once  well  watered  and  wants  nothing  more  till  the  rains.  Eight  or 
ten  days  after  the  planting,  when  the  surface  is  dry,  the  korudu  is  used  to  level  it  and 
break  the  clods.  The  small  plough  is  again  used  to  heap  the  earth  on  the  cane  and  is 
again  followed  by  the  korudu.  After  a  few  days  the  surface  is  loosened  by  the  smaller 
hoe  or  balles-^l  kunti  to  help  out  the  voung  sprouts  and  destroy  the  weeds. 

**  Nothing  further  is  done  till  the  nrst  snowers  fall,  when  tne  crop  is  a  few  inches 
above  the  surface  and  the  field  is  weeded  by  the  grubber  or  yadi  kunti.  Now,  if  not 
earlier,  it  is  hedged,  and  weeded  as  often  as  wanted,  at  first  with  the  yadi  kunti  and 
later  with  the  kurgi  or  drill  machine.  The  earth  is  heaped  about  the  roots  and  the 
crop  is  ready  for  cutting  in  light  porous  soils  in  1 1  months  and  in  stiff  soils  in  13  or  14 
months.  Sugar-cane  takes  more  out  of  the  ground  than  any  other  crop.  In  fields 
sugar-cane  is  followed  by  rice  and  in  gardens  by  pot-herbs.  Unless  the  ground  is 
ricnly  manured,  vegetables  do  not  yield  much  during  the  first  season  after  sugar-cane. 
It  is  not  till  the  second  or  third  year  that  sugar-cane  can  be  again  grown  with  ad- 
vantage. In  a  fair  season,  on  a  rough  estimate,  an  acre  of  sugar-cane  will  bring  a 
net  return  oi£i  12s,  (R16) "  {Bomb.  Com.,  XXI L,  2fj8-2l8o). 

Kanaka.—''  in  growing  sugar-cane  the  ground  is  well  dug,  laid  open  to  the  sun 
for  several  days,  and  covered  two  or  three  feet  deep  with  leaves  and  brushwood  which, 
when  dry,  are  set  on  fire.  To  the  wood  ashes  old  cowdung  mixed  with  grass  is  added, 
and  the  ground  is  again  turned  and  laid  open  to  the  sun  for  two  or  three  days.  Fresh 
cowdung  ashes  andleaves  are  again  applied,  and  the  ground  is  finally  turned  and 
divided  len^hwise  into  beds  two  or  three  feet  apart.  Each  bed  has  a  trench  a  foot 
and  a  half  wide  and  about  half  a  foot  deep  for  the  water  to  run  throughout  the  entire 
leng^th.  The  trenches  are  joined  at  the  ends,  so  that  the  water  let  into  one  of  the 
trenches  gradually  finds  its  way  into  the  rest  and  waters  the  whole  garden.  Except 
in  some  parts  whers  it  is  as  early  as  January  or  February,  the  season  for  plant- 
ing sugar-cane  is  April  or  May.  As  8cx>n  as  the  beds  are  ready,  th*  cuttings  which 
tor  some  days,  or  even  for  weeks,  have  been  kept  in  a  cool  shady  place  dipped  in 
cowdung  water,  are  laid  in  the  beds  about  five  inches  apart  and  watered.  After  it 
is  planted  the  field  is  watered  every  morning  by  means  of  a  palm-stem  channel.  In 
about  fifteen  days  the  cane  begins  to  sprout  and  the  watering  is  daily  repeated. 
When  the  plants  are  about  a  foot  high,  cowdung  manure  is  ackled  and  the  g^round 
is  cleared  of  weeds,  and  rank  vegetation.  This  process  is  continued  every  month  and 
the  beds  are  raised  as  the  plants  grow.  When  the  canes  are  three  feet  high  each 
is  tied  up  with  its  own  leaves.  This  process  which  prevents  the  canes  from  breaking, 
is  repeated  till  they  reach  their  full  height.  Sugar-cane  is  ready  for  cutting  eleven  or 
twelve  months  after  planting. 

"Almost  all  husbandmen  grow  some  little  sugar-cane  and  make  molasses.  When 
the  cane  is  cut,  the  roots,  leaves,  and  dirt  are  carefully  removed,  and  the  juice  is 
squeezed  in  a  sugar-cane  mill.  The  mill  consists  of  three  cylinders  moved  by  a  perpe- 
tual screw.  The  force  is  applied  to  the  centre  cylinder  by  two  capstan  bars  which  are 
worked  by  hand  and  require  six  to  ten  men  at  each  end.  The  juice  is  boiled  in  iron, 
brass,  copper,  or  earthen  vessels.  Ume  is  added  during  the  process  to  harden  and 
thicken  the  liquid.  The  thickened  liquid  is  either  stored  in  pots  or  cast  into  cubical 
masses  by  means  of  wooden  moulds.  I'he  total  cost  of  raising  an  acre  of  sugar-cane 
and  of  making  the  juice  into  molasses  is  estimated  at  about  £22  (R2:o).  The  outturn 
of  forty  man%  (24ft)  of  molasses  is  estimated  to  be  worth  about  ^o  (R200),  and  the 
value  of  eight  thousand  bundles  of  sugar-cane  leaves  about  ;£'3'4s*  (*^32)  more,  leaving 
a  net  profit  of  ^1-45.  (R12)  the  acre.  This  cost  of  tillage  is  calculated  on  hired  wages. 
If,  as  IS  generally  the  case,  the  land-owner  himself  works,  he  reaps  a  profit  averaging 
£a  to  X4-10S.  (K40— R4S)  the  acre.  The  details  are  ^'2  (R20)  for  seed  canes;  ^Z'\os. 
0^35)  lor  preparing  ground;  105.  (R5)  for  planting;  ;^4-io5.  (R45)  for  watering; 
\Qs.  (R5)for  manure;  io«.  (R5)  for  weeding;  16^.  (RS)  for  fencing  and  hedging: 
g\  (Rio)  for  cutting;  ;^3-4».  (^32)  for  pressing;  10*.  (R5)  for  boiling;  /3  (R30) 
for  fuel;  and  (2  (K20)  for  contingencies,  giving  a  total  of  f22(R2ao)''  (Bomb, 
Gag.,  XV.,  «.,  /p,  20), 

KAthiAwAr.— "Sugar-cane,  sherdi,  is  an  important  crop  all  over  K&thidwir 
except  in  parts  of  Ih&livid.  It  grows  in  black  soil  and  is  planted  in  February  and 
March  and  cut  at  the  end  of  a  year.  The  soil  is  ploughed  ten  times,  broken  up  once, 
levelled  twkre,  manured  once  at  the  rate  of  sixty  cart-loads  to  the  acre,  weeded  four 
times,  and  watered  a  hundred  times.  Two  kinds  of  sugar-cane  are  grown,  a  reddish 
black  and  a  white.  The  reddish  black  is  the  most  generally  cultivated,  the  white  is 
found  in  K&thii^wir  proper  and  in  parts  of  Hdlir  and  Porbandar.     It  is  nsed  locally 
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for  making  molasses  and  as  fruit.  The  ereen  tops  are  used  as  fodder.  Sugar  is  not 
made  in  KithiAwar"  {Bomb.  Gam,,  VI I  J,,  190), 

Khandesh. — '*  Rich  black  loam  is  the  best  soil  for  sugar-cane,  but  highly 
manured  light  soils  are  also  very  productive.  In  growing  sugar-cane,  care  is  taken  not 
to  plant  it  on  the  same  ground  oftener  than  once  in  three  years,  and  that  the  inter- 
venmg  sowingfs  are  ordinary  dry  crops,  jirdyat.  The  ground  is  first  ploughed  cross- 
wise and  hoed  to  break  the  clods;  manure,  from  30  to  100  cart-loads  tne  acre,  is 
spread,  and  the  field  ploughed  once  or  twice  so  as  thoroughly  to  work  in  the  manure. 
The  surface  is  then  smoothed,  and  any  large  clods  are  powdered  with  a  wooden 
mallet.  Then,  after  a  final  plougfhing  into  parallel  ridges  one  and  a  half  feet  apart, 
and  letting  water  into  channels  between  the  ridges,  the  field  is  ready  for  planting. 
The  seed  canes  are  cut  into  short  lengths,  kdnais,  and  the  planter,  filling  a  small 
basket  and  placing  it  under  his  left  arm,  drops,  end  to  end  and  about  six  inches  apart, 
the  pieces  of  cane,  along  the  channels,  treading  on  each  to  settle  it  wdl  into  the  mud. 
Every  three  or  four  planters  have  an  attendant  who  keeps  filling:  their  baskets  with 
cuttings.  On  the  third  day  after  planting,  comes  the  first  watermg,  ambuni,  and  on 
the  seventh  day  the  second  nimbuni.  After  these  follow  regular  eight-day  waterings. 
A  fortnight  after  planting,  voung  shoots  begin  to  sprout,  and  at  the  end  of  the  first 
month,  they  are  far  enough  on  to  allow  the  hoe,  kolpa,  to  pass  between  the  lines. 
This  is  done  three  times  at  interval  of  a  month.     After  this  it  is  weeded  by  hand. 

"  During  the  sixth  month,  or  just  before  the  uttara  nakskatra.  the  latter  half  of 
September,  the  ground  is,  to  help  the  after-growth,  kdthbhar,  that  comes  thickly 
dunn^  the  early  rains,  carefully  loosened  to  a  considerable  depth  by  a  small  mattock, 
kudal.  While  rain  is  falling  water  is  withheld.  But  as  soon  as  rain  ceases,  a  light 
watering,  veravni,  is  given  merely  to  wash  in  the  rain  water  which  is  deemed  cold  and 
hurtful  to  sur^ce  roots. 

"The  cane  suffers  from  several  enemies.  The  white-ant,  udhdi,  may  be  kept  in 
check  by  placing  bags  of  pounded  cowdung  mixed  with  salt  and  blue  vitnol,  morchui, 
in  the  main  water  channel.  Flowing  over  these  bags,  the  water  becomes  nit  enough 
to  kill  the  ants  without  hurting:  the  cane.  Alu.  a  small  ATub  which  destroys  the  cane 
by  boring  numerous  holes  in  it,  is  the  larva  of  a  large  fly  which  lays  its  eggs  in  the 
axils  of  the  leaves.  No  remedy  for  this  pest  is  known.  Hamni,  a  grub  about  four 
inches  long,  eats  the  young  roots,  and  if  not  checked,  works  great  havoc.  It  is  got 
rid  of  by  soaking  dried  Hi  (Sesamam  indicnm)  stems  in  the  well  until  the  water 
becomes  light  brown.  Two  or  tbree  doses  of  this  water  are  usually  enough.  Nothinflf 
but  fencing  and  watching  can  check  the  robberies  of  pigs  and  jackals.  (Conf,  with 
p.  22Sj) 

**  The  cane  is  ready  for  cutting  about  the  end  of  the  eleventh  month,  if  not,  it  b  left 
until  the  thirteenth  month,  as  the  cultivators  believe  that,  if  cut  in  the  twelfth  month, 
the  juice  is  much  less  sugary.  When  the  canes  begin  to  throw  up  flowering  spikes, 
they  are  considered  ready  for  crushing.  As  the  root  part  is  charged  with  particularly 
rich  juice,  the  canes  are  cut  over  several  inches  below  the  ground.  They  are  then 
stripped  of  all  dry  and  loose  leaves  and  carted  to  the  mill.  Here  the  tops,  bdndyds, 
are  cut  off,  and  used  to  feed  the  mill  cattle.  The  crop  is  not  at  present  so  profitable 
as  it  might  be  made  by  improved  machinery.  A  great  deal  of  the  sweet  matter  is 
wasted  by  the  rude  mode  ot  extracting  the  juke.  Besides,  not  acquainted  with  any 
method  of  refining  sugar,  the  cultivator's  only  produce  is  raw  molasses,  guL  A  large 
quantity  of  canes  are  also  eaten  by  the  people  in  their  natural  state. 

'*  The  crop  is  disposed  of  in  three  ways,  by  sale  in  the  village  markets  to  be  eaten 
raw ;  by  making  cuttings,  bene,  for  planting ;  and  by  crushing  in  mills  for  molasses. 
When  sold  to  be  eaten  raw  a  good  crop  leaves  a  profit  of  from  ^  10  to  £  12-105.  ( Rioo— 
R125)  an  acre;  when  sold  as  cuttings  for  planting,  it  fetches  from  /20  to  £30  (K200 — 
R300)  an  acre;  and  when  made  into  molasses,  the  acre  yield  is  £5  (R50).  Only  the 
b^  and  the  largest  canes  are  fit  for  cuttings.  Smaller  canes,  itjuicy  and  sweet,  are 
set  aside  to  be  eaten  raw,  and  those  attacked  by  jackals,  pigs,  and  white-ants  are 
taken  to  the  mill.  The  mill,  ghdni,  made  of  bdbhul.  Acacia  arabica,  and  kept  under 
water  in  some  well  or  reservoir,  is  generally  the  property  of  the  cultivator.  It  costs 
about  £2'ios*  (R25)  and  lasts  for  two  or  three  seasons.  The  boiling  pan,  kadhai, 
is  hired  from  a  Gujar  or  a  M&rvidi  for  2s,  to  45.  (Ri  to  R2)  a  day.  The  mill -workers 
are  about  twdve  in  number,  seven  of  them  i^hndUs,  mostly  of  the  Mhir  caste,  for 
removing  the  canes  from  the  field  and  stripping  them  of  their  leaves;  one  pertodya 
to  cut  the  canes  into  small  two-feet  pieces ;  two  millers,  ehdnddrs,  one  to  feed  the 
mill  and  one  to  take  the  canes  from  tne  other  side;  one  fireman,  dastkuli;  and  one 
boiler,  galva.  The  boiler  gets  from  35.  to  45.  (R  i-|  to  R2)  a  day  besides  an  eighty-two 
pounds  lump,  belt,  of  molasses  when  the  work  is  finished.  The  others  get  from 
2\d,  to  3<^.  (i|  to  2  annas)  a  day,  and  small  quantities  of  molasses,  cane,  and  juice. 
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Besides  these,  the  village  carpenter,  potter,  leather  worker,  washerman,  and  Mh4r 
nave  their  respective  aflowances.  When  cane  is  being  crushed  bqg^gers  infest  the 
place  night  and  day,  and  the  Kunbi  tries  to  please  them  expecting  in  this  way  to  reap 
a  good  harvest.  In  the  evening  the  mill  is  the  resort  of  all  the  pdtils  and  elders,  and 
the  owners  distribute  juice,  cane,  and  bits  of  the  new  molasses,  gul"  (Bomb.  Gat. 
-XJI.,  167-169),  * 

KoLHAPUR.—*' Sugar-cane,  one  of  the  most  important  crops  in  the  State  1  it 
occupied  in  1881-82,  an  unusually  dry  year,  a  tillage  area  of  9,900  acres.  In  ordinary 
years  the  tillage  area  under  sugar-cane  varies  from  12,000  to  15,000  acres.  As  it 
requires  a  larger  capital  and  a  longer  time  to  ripen  than  most  other  garden  crops. 
It  may  be  fairly  presumed  that  the  farmer  who  grows  it  is  fairly  prosperous.  Sugar- 
cane IS  gprown  m  three  kinds  of  soil ;  black,  red,  and  brown-red  whidi  b  alluvial  deposit 
on  river-sides.  The  brown-red  is  considered  the  richest  and  best  suited  to  sugar-cane. 
Sugar-cane  requires  much  watering  and  heavy  manuring.  Sugar-cane  takes  much  out 
of  the  soil.  Unless  he  is  satisfied  with  a  poor  return,  the  Kolhapur  landholder  does 
not  grow  sugar-cane  oftener  than  once  in  three  years.  Still  when  the  area  of  garden 
land  is  small,  sugar-cane  is  grown  alternately  with  either  hemp,  chillies,  or  spiked  millet ; 
but  this  soon  impoverishes  the  soil  and  makes  long  rest  necessary  after  a  few  years' 
Cropping.  In  the  plain  country  sugar-cane  is  followed  in  the  second  year  after  a  heavy 
manuring  by  Indian  millet,  and  in  the  third  vear  either  by  hemp,  chillies,  ground- 
nuts, or  spiked  millet.  In  the  western  parts  of  Kolhapur  sugar-cane  alternates  with 
rice  or  ndchnu  In  garden  lands  and  river-side  lands  which  are  flooded,  as  many  as 
a  thousand  sheep  are  folded  on  one  acre  for  five  days  and  besides  this  about  35  to  50 
cart-k>ad8  of  ordinary  manure  are  laid  on  the  ground.  Night-soil  where  procurable  is 
prderred.  It  is  considered  superior  and  the  quantity  required  is  about  half  that  of 
ordinary  manure.  In  river-side  alluvial  deposits  sheep  urine  and  droppings  are  the 
only  manure.  When  he  cannot  afford  to  manure  the  whole  field  a  husbandman  only 
covers  the  furrows  in  which  the  cuttings  have  been  planted  with  ordinary  manure. 

**  In  parts  near  the  Sahy&dris  sugar-cane  cuttings  are  planted  in  December,  and  in 
the  eastern  subdivisions  of  Alta  and  Shirol  between  January  and  March.  In  the 
western  parts  the  land  is  ploughed  three  to  four  times,  the  clods  are  broken  down  with 
fte  Kubu-,  and  furrows  about  eighteen  inches  apart  are  made  by  a  heavy  plough. 
The  cuttings  are  then  laid  and  are  covered  with  manure.  A  small  plough  runs  by  the 
sides  of  the  furrows  and  covers  the  cuttings.  The  field  is  then  watered.  After  the  cut- 
tings have  sprouted  the  field  is  weeded.  Before  the  crop  is  ready  the  fidd  is  occasion- 
ally weeded  and  the  plants  are  earthed  up.  The  plantation  is  generally  well  hedged  to 
protect  it  from  jackals  and  wild  pig.  In  garden  lands  and  river-watered  plots  the  field 
IS  ploughed  crosswise  in  December  and  the  clods  are  broken  and  the  surface  levelled 
with  wooden  mallets.  Between  January  and  February  the  fidd  is  manured  with  sheep 
urine  and  droppings  and  then  with  ordinarv  manure.  The  field  is  then  thoroughly 
ploughed  to  work  in  the  manure*  Parallel  ridges,  or  sdrs,  about  dghteen  inches  apart 
are  made  and  water  is  let  into  the  channels  between  the  ridges.  The  field  is  ready  for 
planting.  Much  care  is  taken  in  selecting  cuttings.  Cuttings  are  taken  from  the 
he^thiest  and  biggest  canes  in  the  field.  It  is  also  seen  that  the  canes  have  no  turds 
or  flowery  spikes  at  the  top.  Seed  canes  are  cut  into  kdndis,  or  pieces  fifteen  to 
eighteen  inches  long  with  three  or  four  shoots.  They  are  then  dropped  lengthwise 
into  the  furrows  and  pressed  by  the  foot  well  into  the  ground.  About  ten  thousand 
CQttings  cover  an  acre.  On  the  fourth  day  after  planting  comes  the  first  watering  or 
ambavni,  and  on  the  eight  day  the  second  watering,  or  chimdavni,  Aittr  these  w^er- 
»n|s  comes  the  regular  irrigatkm  after  five  to  eight  days  according  to  the  soil  and 
sufficiency  of  water.  A  week  after  planting  the  cuttings  begin  to  sprout;  after  three 
jreeks  when  the  plants  have  come  a  few  inches  above  the  ground  the  fidd  is  weeded 
by  hand.  During  the  first  four  months  the  fidd  is  weeded  every  month  by  hand.  In 
four  months  the  cane  grows  about  four  feet  high  and  the  kulav  is  run  between  the 
rows  of  plants  to  earth  up  thdr  roots.  In  the  fifth  month  the  field  is  again  weeded 
by  band.  After  this  month  till  the  crop  is  ripe  no  weeding  takes  place,  but  the  field 
IS  watered  at  regular  intervals.  In  the  western  parts  where  rainfall  is  heavier,  sui?ar- 
cane  does  not  want  watering  after  the  fifth  of  June;  and  in  the  eastern  plains  where 
rain  is  less  heavy  and  falls  at  long  intervals,  it  requires  occasional  watering  even  in  the 
monsoon  months.  In  the  western  parts  sugar-cane  is  watered  titherhypdts  or  by 
butUii,  that  i^  wdls  built  on  the  bank  of  a  river  or  stream.  In  drawing  water  from 
budkis  husbandmen  club  together.  The  water  is  raised  from  the  budki  to  an  inter- 
mediate receptacle  and  thence  to  another  and  so  on  to  the  level  from  which  it  can  be 
distributed  by  gravitation.  To  draw  up  water  from  one  place  to  another  mi?/^.  or 
leather-bags,  are  used.  There  are  generally  three  to  four  lifts,  but  sometimes  as  many 
as  SIX.  Considering  the  expense  and  labour  thus  required  to  raise  the  water,  the  land 
watered  is  taxed  in  propoi  tk>n  to  the  number  of  lifts.    When  more  than  four  lifts  are 
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used  the  land  is  assessed  at  the  rate  of  full  dry-crop  assessment  In  the  eatrtern  parts, 
like  otbw  grarden  crops^  sugar-cane  is  watered  by  well-water  raised  by  mots  or  leather- 
bags.    Sometimes  during  the  few  months  in  the  year,  when  the  wdl-water  supply  is 

iaJli  u  "^^^^^^^y*^***""*^*^"**^"  ''■*'"*  "treams  dammed  at  higher  levels. 
While  the  crop  is  young  pot-herbs  arc  grown  along  the  furrows.  If  the  crop  is  stuntol 
the  ground  is  loosened  with  the  hoe  or  kudal;  and  to  give  it  a  fresh  start  two  to  three 
inches  of  the  roots  of  the  plants  are  cut.  Sugar-cane  takes  about  eleven  months  to 
mature.  When  ripe  it  is  heavy,  its  skin  is  smooth  and  brittle,  and  its  juice  sweet  and 
sticky.  If  not  cut  in  the  eleventh  month,  it  is  kept  till  the  thirteenth,  as  the  husband- 
man believes  that  it  yields  much  less  juice  when  cut  in  the  twelfth  month.  As  it  is 
believed  that  the  root  part  contains  particularly  rich  juice,  sugar-cane  is  cut  several 
inches  below  the  ground.  The  dry  and  loose  leaves  are  taken  off  and  the  canes  are 
taken  to  the  mills.  Near  large  towns  and  market-places  it  often  pays  to  take  canes  to 
markete  to  sdl  by  retail  for  eating.  But  most  of  the  cane  goes  to  the  mill"  {Bomb, 
Gum.,  Vol,  XX IV.,  !7S'J78), 

The  continuation  of  the  above  passage  which  deals  with  the  manufac- 
ture of  sugar  will  be  found  in  the  chapter  below  on  Sugar  Manufactures. 
PoONA. — **  Us,  sugarcane,  in  1881-82  covered  5,502  acres,  2.260  of  which  were 
in  Haveli,  1,022  in  Purandhar^  96S  in  Junnar,  428  in  Khed,  378  in  Sirur,  311  in  Bhim- 
thadi,  113  in  Indipur,  and  22  in  Mival.  With  the  help  of  water  and  manure  sugar- 
cane is  gn'own  in  deep  black  soils  all  over  the  district  except  in  .the  extreme  west ;  in 
the  east  it  is  one  oi  the  chief  garden  products.  It  is  also  much  grown  in  Junnar, 
Khed,  and  Havdi,  where,  since  the  opening  of  the  Mutha  canals,  the  area  under  suspar- 
cane  has  considerably  increased.  In  preparing  land  for  sugar-cane  the  plough  is 
driven  across  it  seven  or  eight  times;  village  manure  is  thrown  on  at  the  rate  of 
about  six  tons  (twenty  large  carts)  to  the  acre;  and  the  land  is  once  more  ploughed 
and  flooded.  When  the  surface  is  beginning  to  dry  it  is  levelled  with  the  beam-harrow 
and  in  December  or  March  the  sugar-cane  is  planted^  The  layers,  which  are  species 
of  matured  cane  about  six  inches  long,  are  set  in  deep  furrows  drawn  by  the  plough. 
Sugar-cane  thus  planted  is  called  ndngria  us,  or  plough-cane,  to  distingubh  it 
from  pdvlya  us,  or  trodden  cane,  which  is  pressed  on  by  the  foot  after  the  land  has 
been  ploughed,  broken  fine,  and  flooded.  The  treading  svstem  is  usually  followed 
with  the  poorer  canes  or  in  poor  soil.  Trodden  cane,  or  pMya  us,  is  manured  ten  or 
twelve  days  after  the  layers  are  put  down  by  folding  sheep  on  the  spot  Trodden 
cane  sprouts  a  month  after  planting ;  plough-cane  being  deeper  set  takes  a  month 
and  a  half  to  show  but  suffers  less  from  any  chance  stoppage  of  water  and  reaches 
greater  perfection.    Sugar-cane  is  either  eaten  raw  or  is  made  into  raw  sugar,  or  gul. 

''The  raw  sugar,  or  ^m/,  is  extracted  on  the  spot  generally  by  the  husbandmen 
themselves.  A  wooden  press^  or  gurhdl,  worked  by  two  or  more  pairs  of  bullocks  is 
set  up.  ^  The  appliances  used  in  making  gul  are :  chuhan,  a  larpfe  fir«>lace;  pdvde,  a 
wooden  instrument  like  a  hoe  for  skimming  or  for  drawing  the  juice  from  the  boiler 
into  its  receptacle ;  shibit  a  stick  with  a  bamboo  bowl  or  tosket  for  straining  the  liquid; 
i^oAtV  or  ^oaAat,  a  boiling  pan  for  thickening^  the  juice;  and  gurhdl  or  charak,tht 
sugar-cane  press.  ^  The  press  is  made  entirdy  of  wood  and  is  worked  bv  two  pairs 
of  oxen.  Two  upright  solid  cylinders,  eighteen  or  twenty  inches  across  called  navrd- 
navri,  or  husband  and  wife,  whose  upper  parts  work  into  each  other  with  oblique  cogs, 
are  made  to  revolve  by  means  of  a  horizontal  beam  fixed  to  the  navra  in  the  centre 
and  yoked  to  the  oxen  at  its  ends.  The  cane,  stripped  of  its  leaves  and  cut  into 
lengths  of  two  or  three  feet,  is  thrice  passed  b^  the  hand  between  the  cylinders,  and 
the  juice  is  caug[ht  in  a  vessel  below,  which  from  time  to  time  is  emptied  into  the 
kdhU,  a  shallow  circular  iron  boiling  pan. 

"  In  1881-82,  in  connection  with  sug^r-cane  experiments,  Mr.  WoodroWt  the 
Superintendent  of  the  Botanical  Garden  at  Ganesh  Khind,  noticed  that  the  soil  of  Poona 
had  very  little  of  the  silica  in  combination  with  potash  of  soda  and  lime  in  the  form 
known  as  soluble  silicates.  It  was  not  difficult  to  reproduce  these  soluble  silicates 
without  which  sugar-cane  cannot  grow;  but  it  would  be  expensive  in  India  and  could 
not  be  done  in  a  short  time. 

"  To  grow  sugar-cane  without  wearing  out  the  land  it  was  necessary  to  manure  with 
two  tons  an  acre  of  quicklime  and  ten  loads  an  acre  of  wood-ash,  and  to  sow  and 
plough  in  a  green  crop  such  as  hemp  or  black  mustard. 

"  After  a  crop  of  sugar-cane  the  land  should  be  manured  for  four  yean  as  usual 
and  such  crops  grown  as  the  soil  and  the  markets  suit,  preference  as  far  as  possible 
being  given  to  pulses  and  cereals  being  avoided.  In  no  case  should  more  than  one  com 
crop  be  erown.  At  the  end  oi  the  four  years  if  the  ground  is  treated  in  the  usual 
manner  for  sugar-cane,  an  average  crop  may  be  expected.  Poona  sugar-cane  soil  is 
usually  rich  in  lime,  in  some  cases  lime  is  present  in  excess.    It  would  often  pay  to 
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make  a  kilti  and  burn  the  cakareous  earth  on  or  near  the  field  where  lime  was  wanted'' 
{Bomb.  GaM.,'XVlH.,  ii.,  St'SS)- 

N  AS1K. —  Sugar-cane,  us,  which  had  in  1879-80  a  tillage  area  of  7,449  acres,  is  one 
of  the  most  paying  of  watered  crops  and  very  g^reat  care  is  taken  in  its  growth.    Four 
kinds  of  sugar-cane  are  grown, — white    ^Aa^fy a,  striped    bdngdya,  black  kdla  or 
tdmbda,  and  Mauritius  ciUed  baso.    The  last  is   grown  only  to  a  very  limited 
extent  near  Nisik  and  Devlili.    The  ground  is  ploughed  from  corner  to  corner  seven 
or  eight  times.     Weeds,  which  are  seldom  found  in  watered  lands,  are  carefully  picked 
out  as  the  ploughing  goes  on.    The  clods  are  broken  and  levelled,  anda^food  deal 
of  manure  is  spread  over  and  mixed  with  the  earth  either  by  hand  or  by  a  light  rake, 
ddU.    Furrows,  six  inches  deep  and  about  i^  feet  apart,  are  cut  by  a  deep  plough, 
divided  into  small  beds,  and  watered.    Sugar-cane  cuttings,  about  a  foot  long  ana 
three  or  four  inches  apart,  are  thrown  into  the  furrows  lengthwise,  and  pressed  by 
the  foot  to  drive  them  well  into  the  ground.    Planted  in  this  way  sugar-cane  is 
called  pdvlya  us.    It  is  most  suited  to  a  shallowish  soil.  ^  In  the  case  of  the  white  or 
khadya  cane,  the  cuttings  are  thrown' into  the  furrows  without  dividing  the  land  into 
beds,  and  after  levelling  the  furrows  ^  by  a  beam-harrow,  the  plantation  is  freely 
watered.    Sugar-cane  grown  in  this  way  is  called  ndn^rya  us.     The  ndngrya  us  being 
deeper  set  stands  a  scanty  supply  of  water  better  than  t\\e^dvlyaf  and  if  regularly  water- 
ed comes  to  gfreater  perfection  than  the  other.    The  cuttings  are  planted  in  January  or 
February,  and  more  often  in  March,  and  begin  to  sprout  after  about  fifteen  or  twenty 
days.    Before  it  is  five  feet  high  the  crop  is  twice  or  thrice  carefully  weeded.    No 
further  cleaning  is  wanted,  as  weeds  do  not  thrive  under  the  shade  of  grown  canes. 
Before  the  rains  set  in,  when  the  crop  b  not  more  than  three  feet  high,  except  the 
white  variety  which  wants  onfy  about  naif  as  much  water,  the  cane  requires  a  weekly 
watering,  and  after  the  rains^  a  watering  every  twelve  or  fifteen  days.    The  crop 
takes  fml  deven  months  to  npen.    The  mill  consists  of  two  bdbkul  rollers  called 
huslyind  and  wife,  navra,  navri,  worked  by  two  or  four  bullocks.    A  cane  pipe  joins 
the  mill  to  the  boiling  pan  which  is  under  the  charp^e  of  the  owner  of  the  cane  or 
nme  other  trustworthy  person,  as  the  work  of  choosing  the  proper  time  at  which  to 
take  the  |Mui  off  the  fire  requires  much  knowledge  and  care.    As  the  fire  must  be 
kept  burning  fiercely,  bdbhul  loppings  are,  as  much  as  possible,  used  for  fuel.    '1  wo 
men  are  required  to  teed  the  furnace,  two  to  drive  the  bullocks  and  cut  and  supply  the 
cane,  one  to  feed  the  rollers,  and  one  to  see  that  the  juice-pipe  runs  freely.    The  sugar 
mills  are  the  resort  of  all  the  village  when  work  time  is  over,  and  the  smooth  floor  in 
which  the  moulds  for  the  hot  juice  are  built  is  pleasantly  lit  by  the  glow  of  the 
furnace.    The  white  cane,  MkaayOf  thon^rh  very  hard  and  coarse  for  eating,  yields  the 
best  molasses,  and  the  crop  requires  less  labour  and  care.     It  is  found  over  almost 
the  whole  district.  The  Nlilegaon  and  part  of  Yeola,  the  striped,  bdngdyi,  cane  is 
chiefly  grown,  but  it  is  seldom  pressed.    Mauritius  cane  reouires  the  greatest  care  as 
regards  water  and  manure,  and  the  molasses  are  generally  inferior.    Supir-cane 
pressing  usually  goes  on  during  the  nights  of  the  cold  fteason,  beginning  with 
January.    It  employs  a  pfreat  number  of  hands.    At  the  time  of  pressing,  the  owners 
never  refuse  cane  or  juice  to  any  one,  and  crowds  of  beggars  thronr  their  fidds. 
They  even  call  passers  by  to  take  some  of  their  sug^-cane  and  juke,  believing  that 
free-banded  gifts  are  rewarded  by  a  plentiful  outturn"  \Bomb.  Ga».,  XVI.,  tor,  102). 
Satar A.  — "Sugar-cane,   us,  which  had  in  i83i-82  a  tilla^ge  area  of  8,336  acres, 
is  one  of  the  most  paying  of  watered  croos.    Very  great  care  is  taken  in  its  growth, 
and  it  thrives  best  in  shallowish  soil.    Three  kinds  of  sugar-cane  are  sp'own, — white 
khadya,  striped  bdn^dya,  and  black  kdla  or  tdmbda.    The  ground  is  ploughed 
from  corner  to  corner  seven  or  eight  times.     Weeds,  which  are  seldom  found  in 
watered  land,  are  carefully  picked  out  as  the  ploughing  goes  on .    Th  e  clods  are  broken 
and  levelled,  and  large  quantities  of  manure  are  spread  over  and  mixed  with  the  earth 
either  by  hand  or  by  a  light  rake  called  data.     Furrows,  six   inches  deep  and  about 
\\  feet  ai>art,  are  cut  by  a  deep  plough,  divided  into  small  beds,  and  watered.    Sugar- 
cane cuttings,  about  a  foot  long  and  three  or  four  finches  apart,  are  dropped  length- 
wise into  the  furrows,  and  pressed  by  the  foot  well  into  the  ground.    When  plantM  in 
this  way  sugar-cane  is  called  pdlvya  us,  or  foot-pressed  cane.     In  jgrowing  the  white, 
or  khadya  cane,  the  cuttings  are  laid  in  the  furrows  without  dividing  the  land  into 
beds,  and,  after  levelling  the  furrows  by  a  beam-harrow,   the  plantation   is  freely 
watered.    Sugar-cane  grown  in  this  way  is  called  ndngrva  us,  or  ploughed  cane. 
The  ndngrya,  or  ploughed  cane,  being  deeper  set,  stands  a  scanty  supply  of  water 
better  than  the  pdvlva,  or  foot-cane,  and,  if  re^larly  watered,  comes  to  greater  per- 
fection.   The  cuttings  are  planted  sometimes  in  January  and  February,  but  more  often 
in  March,  and  begin  to  sprout  after  about  fifteen  or  twenty  days.    Before  it  it  five 
feet  high  the  crop  is  twice  or  thrice  weeded.    No  further  cleaning  is  wanted,  as  weeds 
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do  not  thrive  under  the  shade  of  grown  canes.  Before  the  rains  set  in,  when  the  crup 
is  not  more  than  three  feet  high  except  the  white  variety  which  wants  only  about  half 
as  much  water,  the  cane  requires  a  weekly  watering*,  and,  after  the  rains,  a  watering 
once  every  twelve  or  fifteen  daytf.  The  crop  takeafuil  efeven  months  to  ripen.  The 
sugar-cane  mill  consists  of  two  bibhut  rollers  called  husband  and  wife,  or  nevora^  navri, 
worked  by  two  or  four  bullocks.  A  canespipe  joins  the  nrill  to  the  boiling  pan 
which  is  under  the  charge  of  the  owner  of  the  cane,  or  of  some  other  trustworthr 
person,  as  to  choose  the  proper  time  to  take  fhe  pan  ofT  the  fire  requires  much 
Knowledge  and  care.  As  the  fire  must  be  kept  burning  fiercely,  bdbkul  loppings 
are  as  much  as  possible  used  for  fuel.  Two  men  are  required  to  feed  the  furnace, 
two  to  drive  the  bullocks  and  cut  and  supply  the  cane,  one  to  feed  the  rollers,  and  one 
to  see  that  the  juice-pipe  runs  freely.  Tne  sugar-mills  are  the  evening  resort  of  all 
the  village.  The  white  cane,  or  khadya,  is  very  hard  and  coarse  for  eating,  but  the 
crop  requires  less  labour  and  care  than  the  other  kinds  of  cane.  It  is  found  over 
almost  the  whole  district.  THe  cane  is  usually  pressed  at  night  between  January  and 
March.  It  employs  a  great  number  of  hands.  At  the  time  of  pressing,  the  owner* 
n^er  refuse  cane  or  juice  to  any  one,  and  crowds  of  beggars  throng  the  nelds.  They 
even  call  passers-bv  to  take  some  of  their  sugar-cane  and  juice,  beueving  free-handed 
gifts  are  rewarded  by  a  plentiful  outturn. 

*'  in  the  year  i860  an  experiment  was  made  in  the  cultivation  of  imphi,  Sorgham 
saccharatimiy  or  Chinese  sugar-cane.  This  plant  which  is  grown  in  Europe  a» 
forage,  has  an  advantage  over  the  ordinary  sugar-cane  in  the  very  short  interval 
required  between  the  sowing  and  ripening.  In  the  case  of  imphi  100  days  only  are 
required.  In  Satara  the  result  of  the  first  experiment  was  so  far  satisfactory  that 
the  crop  reached  a  height  of  eight  feet  and  was  much  appreciated  by  cattle.  Fort^ 
stalks  made  one  pound  of  molasses.  At  present  (1884)  no  Chinese  sugar-cane  is 
grown  in  the  district"  {Bomb.  Ga9,,XIX.,  167^168), 

Thana. — "  Sugar-cane,  us,  Saccharnm  officinaratn,  is,  with  the  exception: 
of  Sh&h&pur,  Kaly&n,  Bhiwndi,  and  Murbad,  grown  all  over  the  district,  especially 
in  Bassein  where  sugar-cane  and  plantains  are  the  chidf  watered  crops.  A  loose» 
light,  stopdess  soil  with  at  least  one  quarter  of  sand,  is  the  best  for  sugar<ane. 
The  ground  should  be  slightly  raised  so  that  the  water  may  readily  drain  off.  A 
rice  crop  is  first  grown,  and  after  the  rains,  when  the  rice  has  been  cut  (November J, 
the  land  is  thoroughly  ploughed  and  cleaned  and  all  the  clods  are  broken.  It  is 
ploughed  again  twice  every  month  for  the  next  four  months.  In  May,  furrows  are 
made  six  feet  long,  one  and  a  half  broad  and  one  deep,  with  a  space  of  about  one  foot 
between  them.  In  these  furrows,  pieces  of  sugfar-cane  about  i|  feet  long  are  buried 
end  to  end,  about  two  inches  below  the  surface.  If  the  land  has  been  regnlarty 
ploughed  since  November,  no  manure  is  wanted.  But  if,  as  is  sometimes  the  case, 
it  has  been  ploughed  only  since  March,  oil-cake  manure,  pend,  at  the  rate  of  fourtee» 
pounds  (4  man)  to  too  furrows  must  be  laid  over  the  sugar-cane  before  it  is  covered 
with  earth.  On  the  day  that  cane  is  buried,  the  furrows  should  be  filled  with  water, 
this  soaking  is  repeated  every  third  day  for  nine  days,  and  afterwards  every  six  daya 
till  the  rains  begin.  From  ten  to  fifteen  days  after  the  cane  is  buried,  the  young 
shoots  begin  to  appear,  and  in  about  six  weelcs,  when  they  have  grown  a  foot  or  a 
foot  and  a  half  high,  oil-cake  manure  (in  Bassein  called  dko  by  the  Christians  and 
khap  by  others)  is  applied  at  the  rate  of  about  fifty-six  pounds  (2  mans)  to  every 
hundred  furrows.  In  September,  after  this  second  dressing,  a  third  supply  of  manure, 
gddhni,  is  given  at  the  rate  of  eighty-four  pounds  (3  mans)  for  every  hundred  fur- 
rows. At  the  same  time  the  earth  between  the  furrows  is  gathered  against  the  stems* 
its  long  leaves  are  wrapped  round  the  cane,  and  water- courses  are  made  ready. 
After  another  month  (Otetober)  a  fourth  dressing,  at  the  rate  of  twenty-eight  pounds 
(i  man)  for  every  hundred  furrows,  is  given,  and  if  the  rains  have  ceased,  the  plants 
are  watered  every  fourth  or  sixth  day  according  to  the  moistness  of  the  soil.  In  Decem- 
ber, when  the  cane  is  about  three  feet  high,  the  long  leaves  are  ag[ain  wrapped 
round  the  stems,  and  about  the  end  of  the  month  five  or  six  plants  are  tied  together. 
When  the  plants  have  grown  five  or  six  feet  high,  the  long  leaves  must  be  again 
bound  round  the  stems  to  preserve  the  flavour  of  the  juice  and  prevent  the  plant 
being  eaten.  By  May  the  cane  is  ready  for  cutting.  The  canes  are  bound  m  a 
bundle  of  six,  and  to  the  number  of  about  750,000  are  yearly  sent  to  Bombay,  S«rat, 
and  Broach.  The  price  is  2s.  6d,  (Rii)  the  hundred"  {Bomb,  Gaa.^  XIII^ 
290,  ^0* 

SiND. — "  For  raising  sugar-cane  crops  the  land  is  richly  manured,  and  ploughed 
over  and  over  again,  until  the  manure  is  well  mixed  with  the  soil.  After  the  land 
has  been  carefully  prepared  and  weeded  the  sowing  commences  in  the  month  of 
March  by  small  pieces  of  cane,  each  with  an  eye,  being  put  into  the  ground  at  re- 
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Crular  intervals.  The  iield  is  then  constantly  irrigated,  so  at  to  be  in  a  continual 
state  of  moisture.  During  the  hot  season  it  is  perfectly  saturated  with  water  and 
kept  free  from  weeds.  In  Upper  Sind  the  sugar-cane  is  planted  out  in  January  or 
Febrnary  and  cut  in  November  or  December.  The  cane  is  usually  sown  standing, 
and  is  cut  and  manufactured  by  the  purchaser.  The  expense  of  cultivating  sugar- 
«ne  IS  heavy,  owing  to  the  lon^  time  the  crop  takes  to  mature,  and  the  great  quantity 
of  water  required  for  properly  irrigating  it  It  is  liaWe  to  injury  at  planting  out  from 
attacks  of  white-ants,  and  at  different  stages  of  ito  growth  from  jackals,  rats,  raaggoU, 
and  frost"  (Go*.,  /i). 


Vni.'MADRAS. 
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References. — Sugar  Statistics  in  1848 ;  Numerous  passages  in  Vol,  of 
ceedings  of   lJon*hU  East  India  Company  from  1790-1822;   Madras 
Agri.'HorticuUural  Society  ;  Agri,-Hort,Soc,  Ind,Journ,,  iJ,,  Proc,  5', 
52  /  Sugar-cane,  Cultivation  in  Godavery  District  by  R.  B.  Masters  {Sel, 
Pec,  Afadras  Gov,  XXII,,   1870)  ;  District  Manuals  ;—  Man,  of  Admn., 
Vol.  /.,  288,  363,  II,,  78  ;  Man,   Coimbatore  Dist.,  7',  95,  122,  t23,  182, 
183, 184,  189,  195,  196.  205,  23s,  236,   237,  250,  2SI,  2S3»  288,  292,   394. 
429,  449*  450,  4SU  ^,  476,   ^J,  ^9,  ^»  Si8 ;  Man,  Kistna  Dist,, 
36Sy  366  ;  Man,  Nellore  Dtst,,  403,  624;  Man,  Salem  Dist,,  Pt,  /.,  147, 
149,  281,  354  ;  Pt'  II',  9,  61, 104,   IDS,  rs8,  1S9,  2/J,  214,  236,  237,  268, 
299, 300  ;  Man,  Cuddapah  Dist,,  206,  207,  208,  209,  210-213,  251  ;  Man, 
Kurnool  Dist,.  170,   179,  207  ;  Man,   Trichinopofy  Dist,,  4,  247  ;  Man, 
Madura  Dist,,  too,  106  ;  Man.  North  Arcot  Dtst.,    is6,  /^5,  '67,  263, 
323,  326,  327, 328. 
Area,  Onttom,  and  Consamption. — The  Proceedinfirs  of  the  Hon'ble  the 
East  India  Company  give  many  curious  particulars  of  suc^r  cultivation  in 
Madras  from  about  the  year  1792.    One  of  the  most  useful  papers  that  ap- 
peared was  that  by  Dr.  Roxburgh  on  "the  Hindu  Method  of  Cultivating 
the  Sugar-cane  and  Manufacturing  the  Sugar  Jaggery  in  the  Rajahmundry 
Circar :  also  the  Process  observed  by  the  Natives  of  the  Ganjam  District  in 
making  the  Sugars  of  Berrampore."  The  most  that  can  be  done  in  this  place, 
to  convey  an  idea  of  the  facts  broufi^ht  out  by  Roxburgh,  r^arding  the  sugar 
industry  of  the  country  indicated  (100  years  ago)  is,  to  abstract  a  paragraph 
here  and  there  from  the  leading  sections  of  his  paper.    Thus,  for  example, 
he  says :  "In  the  Northern  Provinces  or  Circars,  as  well  as  in  Bengal,  Cada- 
pah,  etc.9  large  quantities  of  sugar  and  jaggery  are  made.   It  is  only  in  the 
Rajahmundry  and  Ganjam  districts  of  these  Northern  Provinces  where  the 
cane  is  cultivated  for  making  sugars."    In  the  xemindaris  of  Peddapore 
and  Pettapore  (of  the  Northern  Provinces),  from  700  to  1,400  acres,  Rox- 
burgh tells  us,  were  employed  for  rearing  sugar-cane.    '*  Besides  these  a 
third  more  should  be  added  for  the  delta  of  the  Godavery."     •*  From  the 
same  spot  they  do  not  attempt  to  rear  a  second  crop  oftener  than  every  third 
or  fourth  year.    The  cane  impoverishes  it  so  much  that  it  must  rest  or  be 
employed  during  the  two  or  three  intermediate  years,  for  the  growth  of 
such  plants  as  are  found  to  improve  the  soil,  of  which  the  Indian  farmer 
is  a  perfect  jud^e.     They  find  the  leguminous  tribe  the  best  for  that 
purpose."    The  juice  may  be  boiled  down  to  either  of  two  forms  of  crude 
sugar.  If  when  boiled  to  a  certain  extent  the  syrup  is  thrown  on  mats  made 
of  the  leaves  of  the  palm  (Borassns  flabelltformis)  and  stirred  until  cold,  the 
sugar  that  forms  is  called  pansadarry.    But  many  persons  prefer  to  make 
bellum  or  jogary  because,  although  this  sells  for  less,  it  keeps  longer  and 
may  thus  be  retained  till  a  favourable  market  is  afforded.    To  make 
jagary,  Roxburgh  explains,  a  certain  amount  of  quicklime  is  thrown  into 
the  boiler  and  the  syrup  is  not,  as  in  the  preparation  o{ pansadarry,  scummed. 
When  of  a  proper  consistence  some  gmgelly  oil  is  added,  and  the  syrup, 
when  well  mixed  with  the  oil,  is  poured  into  shallow  pits  dug  in  the  ground. 
The  syrup  as  it  cools  solidifies  and  is  then  cut  into  cakes  and  these  are 
wrapped  up  in  dry  leaves  and  put  aside  for  sale.    One  acre,  Roxburgh 
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adds,  ^  in  a  tolerable  season  yidds  about  ten  candy  of  the  abore  mentioned 
sugar  or  rather  more  if  made  into Jagary"  **  Each  candy  weighs  500B, 
and  is  worth  on  the  spot  from  Kioto  24,  according  to  demand.  In 
the  West  Indies,  the  acre,  so  far  as  my  information  goes*  (and  it  is  chiefly 
from  Mr.  Beckforda's  History  of  Jamaica)  yields  from  15  to  20  hundred- 
weight of  their  raw  sugar,  worth  in  the  island  from  ^15  to  ^20  currency. 
Here  the  produce  is  nuM-e  than  double  :  but  on  account  oiF  its  inferior  quan- 
ty,  and  the  low  price  it  bears  on  the  spot,  the  produce  of  the  acre  does  not 
yield  a  great  deal  more  money  than  in  the  West  Indies.''  It  would  thus 
appear  that  in  Roxburgh's  time  the  accepted  yield  of  unrefined  sugar  was 
about  44  cwt  per  acre.  Ratooning  was  sometimes  practised,  the  second 
crop  being  known  as  karsni,  but  it  was  so  inferior  that,  Roxburgh  says, 
when  he  asked  the  cultivators  if  they  ever  took  a  third,  he  got  the  reply 
that  as  the  second  crop  was  so  inferior  to  the  first  there  was  no  inducement 
for  taking  a  third. 

But  having  thus  briefly  reviewed  some  of  the  salient  points  of  Roxburgh's 
paper  (an  observer  whose  statements  carry  such  weight  that  many 
persons  may  be  disposed  to  accept  the  yield  of  44  cwt.  an  acre  as  likely  to 
be  correct,  even  at  the  present  day),  it  does  not  seem  necessary  to  deal*  in 
this  place,  with  any  of  the  other  authors  who  furnished  the  East  India 
Company  with  reports  on  the  Madras  sugar  industry,  one  hundred  years 
ago.  Passing  therefore  over  a  gap  of  some  fifty  years  the  information 
afforded  in  tl^  Statistics  cf  Sugar  for  i848imay  be  next  reviewed.  The  area 
shown  to  have  that  year  been  under  cane  was  04,947  bighds  (or,  say,  28,315 
acres),  and  the  yteki  1 1,00,740  maunds  (mauttds  of  SdK)  of  iagg€fy*  The 
aver^^  yiekl  was  found  to  be  12  maunds  37  seers,  2  chataks  a  hi^iU  (or, 
say,  39  maunds  an  acre).     But  k  was  found  that  there  were  6,468,368 


palms  yiekling  sugar,  and  that  these  afik>rded  6,62,218  matmds  of  jaggery, 
so  that  the  total  amount  of  coarse  sugaf  available  in  Madras,  during 
1848,  came  to  17,62,959  maunds;  the  consumptnn  was  estimated  at 
10,67,720  maunds,  and  the  surplus  available  for  export  was  therefore 
6,95,239  maunds.  It  is  explained  diat  as  the  total  population  of  the  Presi- 
dency had  not  been  determined,  it  was  not  possible  to  arrive  at  the  con- 
sumption per  head.  The  estimates  of  consumption  lor  certain  districts 
were,  however,  furnished,  and  it  may  be  stdded  that  the  hufhcst  oi  these 
quotations  appears  against  Tinnevefly  (i8f^  la  oz.),  next  Nuidras  (14ft), 
and  the  lowest  Canara  (ift).  Adding  together  these  estimates  and 
striking  the  average  of  all,  the  figure  arrived  ^  is  5tb  5  oz.  No  reliance  can, 
however,  be  plac^  on  that  figure  (as  expressing  the  average  of  the  Pre- 
sidency, in  1848),  except  that  it  mav  be  viewed  as  leading  a  certain  amount 
of  confirmation  to  the  exceptionally  low  consumptktt  shown  for  Madras 
in  the  table  at  page  116,  namely,  4*3  seers  (or,  say,  8Jft>. 

The  statistics  of  1848  are,  however,  Ok  more  direct  interest,  in  the  view 
they  afford  of  the  to-day  but  imperfectly  understood  subject  of  the  yield 
of  sugar  from  palms.  As  already  stated,  it  is  recorded  that  there  were 
in  that  year  6,468,368  palms  in  Madras  and  that  these  afforded  6^62,218 
maunds  of  suc^.  But  no  attempt  was  made  to  reduce  the  pahn  area  to 
acres,  and  in  the  acreage  of  sugar  production  this  source  was  accordingly 
kept  quite  distinct  from  that  of  cane.  It  is  believed  that  the  modem 
computation  may  be  accepted  as  400  trees  to  the  acre.  If,  therefore,  that 
standard  be  appfted  to  the  palms  of  Madras  in  1 848,  the  acre^^  yield  would 
have  been  40*8  maunds  and  similariy  648  maunds  in  BengaL  The  aver- 
age yield  of  the  present  day  is  said  to  be  24*7  matmds  in  BengaJ  and 
74*49  maunds  in  Madras.  The  figures  published  for  the  palm  sugar  of 
1888  thus  reverse  in  every  particular  those  of  1848^  Net  only  would  the 
total  yield  of  palm  sugar  appear  to  be  greater  now  in  Madras,  than  in 
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Bengal,  but  the  yteld  per  acre  would  seem  to  be  also  higher.  It  is  practi- 
cally impossible  to  believe  that  such  radical  changes  could  actually  have 
taken  place.  The  explanation  must,  as  it  seems  to  the  writer,  be  sought  in 
the  defective  nature  of  ihe  returns.  If  the  yield  of  palm  sugar  be  lowered 
for  Madras,  the  already  abnormally  low  consumption  to  head  of  population 
in  that  Presidency  would  be  rendered  still  lower.  On  the  other  hand,  a 
material  increase  in  the  palm  sugar,  credited  to  Bengal,  would  not  only 
seem  to  be  justified  by  all  the  evidence  the  author  has  been  able  to  bHng 
to  bear  on  the  subject,  but  would  raise  the  consumption  per  head  of 
population  much  nearer  to  that  which  most  writers  think  is  actually  used 
Dv  the  people  of  that  province*  But  the  statistics  of  the  kitaraal  trade  of 
Madras  are  admittedly  imperfect  (more  soy  in  fact,  than  in  Bengal),  and 
it  is,  therefore,  likely  that  even  were  the  supply  of  palm  sugar  r^uced  by 
one4ialf»  a  more  careful  r^istration  of  traae  would  exhibit  the  province 
as  obtaining  from  local  production,  and  imports  a  quantity  that  would 
allow  of  a  considerably  higher  consumption  than  is  shown  by  the  statistics 
hitherto  published. 

Prom  what  has  been  said  it  may  have  been  inferred  that  the  writer  is 
strongly  disposed  to  think  that  much  of  the  ambiguity  that  exists,  r^ard* 
ing  the  sugar  trade  of  Madras  and  Bengal,  is  traceable  to  the  fact  of  the 
palm  supply  being  treated  conjointly  with  that  of  cane.  To  exhibit  this 
tact  It  is  necessary  to  refer  to  the  most  recent  offlcial  information.  It  has 
been  explained  (in  other  chapters  of  this  article)  that  on  the  Note  on  Sugar, 
which  was  prepared  by  the  Revenue  and '  Agricultural  Department  in 
1887,  being  issued,  most  of  the  Local  Governments  and  Administrations 
furnished  additional  information,  and,  in  some  few  instances,  thus  enabled 
the  Government  of  India  to  modify  the  statistical  returns  that  had  ap- 
peared in  the  original  Note.  These  corrections  and  amplifications  were 
published  in  the  form  of  a  supplement  to  the  Note,  and  from  that  supple- 
ment the  following  passage  may  be  taken  since  it  not  only  affords  useful 
details  r^arding  palm  sugar  (presently  under  special  consideration)  but 
exhibits  the  main  facts  of  sugar  production  and  consumptbn  in  the  Pre- 
sidency. 

**  Revised  areas  are  grren  for  the  total  culttvatioa  of  ragmr-cane  during  the  three 
MMS  eodiag  1885^,  wlucli  are  as  ioilowsi— - 

1883-64.  1884-85.  1885-86. 

Acres.        Acres.  Acres. 

Goverameat   ..••••    36,700  39>90o  34iOOO 

Inam 11,900        10,100  13,800 

ZamiBdari 18,300  30,300  30,500 


CVLTlVATIOlf 

In 

■advas. 

Ai*ealk 
Ootiupli. 

Date-palm 
Sui^. 


TOTiU. 


66,900       70,300       68^300 


''These  figures,  which  are  bdieved  to  be  approximatdv  correct,  are  inclusive  of 
»8  the  prodace  of  which  is  eatea  raw  by  the  pet^le  instead  of  beiog  manuiactured 
into  siwar  or  jai^eiy . 

"  'fhe  swbjoinea  abstract  details  the  area  (from  the  produce  of  which  sugar  or 
jaggery  was  manufactured)  and  outturn  for  the  same  period : — 


f  Sunr-cs 


1883-84  .  j  Cocoaiuts,  dates) 


k    etc. 


Total 


Refined  sugar 
Jaggery    . 

Do.      . 


Tone. 

MauAds. 

Maoads 
^G^arse 

sug^. 

7,870 
f  00, 100 

87«3ao 

2,14,238 

5.35.600 
27,23,000 

33,74-000 

1^,170 

... 

56>34*6oo 
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Area  ft 
Outturn. 


i r    ■—  .      Ill 

Area. 

Refined  sugar    . 
Jaggery    . 

Do.       . 

Refined  sugar  . 
Jaggery    . 

Do.       . 

Tons. 

Maunds. 

Maunds 

of  coarse 

sugar. 

/Sugar-cane 

*^^-^5.-<CocwAuts, 'dates,' 
(    and  palmyra    . 

Acres. 

8,300 

55,000 

31,000 

7,500 
73.600 

83,700 

2/)4,i66 

5,10,400 
20,03,600 

32.78,500 

Total 

94.300 

164.800 

47,92,«;oo 

{'Sugar-cane 

t     etc.          .        . 

7,000 
55,800 

28,500 

7,800 
70,500 

74,000 

2,12,333 

5,30,800 
19,19,200 

20,14,500 

Total 

9>,300 

152,300 

... 

44,64,500 

'  The  average  for  these  three  years  is  as  follows  : — 

Area. 

Acres. 
Sugar-cane.  .....    62,000 

Cocoanuts,  etc.      .        .        .     '  .        .    29,800 


Outturn  of  Outturn 
coarse  per 

sugar.  acre. 

Mds.  Mds. 

27,41,500 
22,22,300 


44-2 
74*6 


Total 


91,800       49,63,800       541 


"  The  average  outturn  of  coarse  sugar  is  49}  lakhs  of  maunds  and  the  net  exports 
*In  Northern  India  the  ^J^h  lakhs  of  maunds.  This  leaves  32I  lakhs  of  maunds 
contumptlon  per  head  It  be-  for  consumption  in  the  Presidency,  or  about  4i  *  seers  per 
twceo  17  and  aa  seers,  and  In  head  of  the  population.  As  regards  these  figures  of  con- 
Bombay  191  »eer»:  see  p.  116.    sumption,  the  Board  of  Revenue  remarks  as  follows:— 

"•  The  average  seems  certainly  very  low,  but  it  must  be  remembered  that  a  very 
laree  area  under  suear-cane  cultivation  in  zemindari  and  whole  inam  villages  and  under 
palm-trees  is  not  brought  to  account,  and  the  estimate  of  outturn  given  above  is  con- 
sequently much  below  the  mark.  It  is  further  obs^ed  that  the  calculations  do 
not  take  into  account  the  traffic  by  road  with  the  Native  States  and  the  adjacent 
Provinces.  The  land  trade  statistics  compiled  for  some  years  show  that  the  average 
imports  of  sugar  from  Hyderabad,  Mysore,  and  the  French  Settlement  amounted  to 
1,22,600  maunds  or  22,400  maunds  in  excess  of  the  exports  to  these  countries.  But 
the  returns  are  obviously  defective,  being  confined  to  a  few  stations  on  the  frontier,  and 
do  not  show  the  entire  traffic.  In  determining  the  rate  of  consumption  of  sugar,  it  must 
also  be  borne  in  mind  that  in  this  Presidency  a  very  large  proportion  of  the  rural  popu- 
lation use  sugar  only  on  festive  occasions,  and  not  as  a  daily  article  of  consumption.' 

*'  The  report  sent  up  by  the  Government  of  Madras  is  silent  as  regards  the  statistics 
of  Native  States  and  the  general  trade  of  the  Presidency  in  sugar." 

There  are  several  very  instructive  features  in  the  returns  thus  furnished 
by  the  Madras  Board  of  Revenue.  The  area  that  yielded  edible  canes, 
as  also  that  which  afforded  refined  sugar  have  been  dealt  with  apart  from 
the  jaggery  or  gur  area.  The  average  amount  of  land  devoted  to  edible 
canes,  during  the  three  years,  appears  to  have  been  6460  acres  and  that 
acreage  has,  therefore,  been  excluded  from  consideration.  The  Board 
appears  to  regard  the  yield  of  sugar  as  compared  with  jaggery  at  2\  to 
I  :  the  writer  in  calculations  of  this  nature  has  accepted  3  to  i  as  more 
nearly  correct  for  India  as  a  whole.  In  Madras  the  term* sugar*  is 
commonly  used  for  the  unrefined  but  drained  article  which  in  Upper  India 
is  known  as  some  of  the  forms  of  khand  or  hum.  The  provision  made 
above  shows,  however,  that  the  refin^  article  is  meant.  But  the  most 
useful  part  of  the  figutts  given  by  the  Board,  in  the  above  analysis  of  the 
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Madras  sugar  production,  is  the  fact  that  the  average  area  under  sugar 
and  jaggery,  wnen  reduced  to  the  average  production,  shows  a  yield  per 
acre  of  44*2  maunds,  whereas  the  yield  of  the  fields  employed  specially  for 
crystallized  sugar  (expressed  as  jaggery)  came  to  73*2  maunds  and  the' jag- 
gery area  to  only  40*5  maunds.  These  facts  manifest  the  error  of  accept- 
ing an  average  production  to  total  acreage,  regardless  of  the  relative 
shares  of  the  land  devoted  to  each  purpose.  It  is  this  error,  in  the  writer's 
opinion,  that  has  caused  much  of  the  confusion  that  exists  in  the  literature 
of  Indian  sugar— more  especially  when  palm  and  cane  sugars  are  dis- 
cussed conjointly. 

It  is,  however,  frequently  stated  that  the  area  under  sugar-cane  in 
Madras  has  recently  shown  a  tendency  to  expand.  This  may  be  so,  but 
the  writer,  after  perusing  the  fairly  extensive  series  of  publications  available 
on  the  subject  of  Madras  sugar,  has  been  forced  to  the  opinion  that 
either  serious  mistakes  were  msde  in  the  returns  that  have  appeared,  with- 
in the  past  ten  years,  or  the  production  of  sugar  has  very  probablv  con- 
tracted. Thus,  for  example,  an  official  report  on  the  sugar  of  Madras 
in  1881-82  contains  the  following  tabular  analysis :— 
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Commenting  on  the  facts  shown  in  that  statement  the  report  goes  on  to 
say  1 — 

**  If  the  average  prodoction  be  taken  at  45  cwt.  per  acre^  the  total  Jaggery 
prodaced  in  this  Presidency  from  cane  would  amount  to  about  150^000  tons.  To  this 
must  be  added  the  jaggery  produced  from  about  25,000  acres  of  cocoanut  trees, 
prolKibly  12,500  tons;  the  jaggery  produced  from  about  25,000  acres  of  palmyra  trees, 
probably  125,000  tons  3  and  also  that  produced  from  about  1,500  acres  of  date  and 
sago-palmsi  probably  4,500  toas;  givif^  a  total  estimate  of  292*000  tons  of  saccharine 
vu^ttt"  for  the  whole  Presidency.  The  imports  from  foreign  countries  are  insigni6cant» 
seldom  exce»lin|^  2,000  cwt.  per  annum.  The  exports  nave  increased  nmialy  since 
the  famine,  &nd  m  1882-83  reached  a  total  of  1,246,964  cwt.,  vahied  at  l<75,68,94o. 
The  details  of  this  export  trade  will  be  found  on  pages  147  and  358  of  the  annual 
vdlume  el  trade  of  the  Madras  Presidency  ia  t88>^.  If  from  the  figures  shown  at 
page  356  is  deducted  the  amount  of  sugar  which  was  merely  conv^ed  to  some  other 
p<^rt  in  this  Presidency*  the  result  is  that  75,222  cwt.  of  refined  sugar  and  38,512  cwt. 
of  unrefined  sugar  were  exported  to  other  ports  in  India,  and  the  Bgures  given  on 
page  \Ai  show  that  13,219  cwt.  of  refined  sugar  and  1.119,9^0  cwt.  of  unrefined  sugar 
were  snipped  to  foreign  countries,  principally  to  the  Uilited  Kingdom.  This  export 
of  unrefined  sugar  includes  palmyra  jaggery*  as  no  distinction  is  made  between  that 
a«d  cane  Jaggery  in  the  returns.'^ 

It  will  be  observed  that*  according  to  recent  returns,  the  average  outturn 
of  all  kinds  of  sug^r  for  the  three  years  ending  March  1886  came  to  only 
170,756  tons,  whereas  it  is  apparently  accepted  that  in  round  fibres  the 
production  in  1881-82  came  to  292,000  tons.  Mr.  Schofield,  while  allud- 
ing to  the  above  r«)ort,  points  out  that  if  the  fig^es  there  given  be  correct, 
after  making  the  deduction  for  net  export,  there  would  have  remained  in 
Madras  an  amount  sufficient  to  have  allowed  the  population  a  consump- 
tion 9i  seers  per  head.  A  consumption  of  igft  would,  in  fact,  be  m 
keeping  Vith  the  results  worked  out  for  the  other  provinces  of  India,  but  it 
is  inadmissible  until  the  area  and  production  of  sugar  be  regarded  as 
something  like  that  determined  in  i88i-82^now  apparently  viewed  as  an 
overstatement. 

But  to  return  to  the  subject  of  palm-sugar  it  will  be  discovered  from 
the  above  passage  that,  according  to  the  presently  accepted  view,  the  palm 
trees  of  Madras  yield  very  nearly  as  much  sugar  to  the  Presidency  as  that 
obtained  by  cane  cultivation.  The  averages  for  the  past  three  years  stood 
at  3741,500  maunds  sugar-cane  and  22,22,300  maunds  palm.  What  is  still 
more  remarkable  the  yield  of  jaggery  from  palms  per  acre  is  well  on  towards 
being  double  the  average  from  cane,  thus  74*6  maunds  an  acre  from  palm 
culture  and  44*6  maunds  an  acre  from  cane.  But  if  this  be  actually  the 
case,  the  question  naturally  suggests  itself  is  palm-sugar  manufacture 
more  profitable  than  cane?  Surely  the  labour  and  expense  of  tapping  the 
tre^  for,  say,  four  or  five  months  a  year,  could  never  exceed  that  or  the 
cultivation  of  cane.  The  area  suitable  for  palm  cultivation  is,  however, 
more  limited  than  for  cane,  and  the  value  of  cane  as  an  ordinary  crop 
that  may  l>e  grown  at  will  in  rotation  with  others  must  not  be  forgotten. 
The  reader  will  find  the  subject  of  palm-sugar  repeatedly  dealt  with  in 
this  work,  as,  for  example,  in  the  articles  on  BorasiuSi  Caryota,  COcos, 
and  PhoMiix,  and  the  general  conclusion  arrived  at  may  be  said  to  be 
that  while  very  remunerative  as  a  Native  industry,  for  certain  tracts  of 
countr}^,  palm-sugar  cultivation  has  not  hitherto  proved  capable  of  serious 
expansion.  Indeed,  the  most  contradictory  statements  have  appeared 
r^arding  the  yield  and  profit  of  production,  so  that  the  subject  seems  to 
call  for  a  thorough  encpiry.  It  is  probable,  for  example  (see  Vol  IL.  4%s\ 
that  the  fiscal  restrictions  imposed  on  the  tapping  of  palms,  owing[  to  the 
very  extensive  employment  of  the  juice  in  distillation^  operate  restnctively 
in  the  expansion  of  the  trade  in  palm-sugar.  It  is  equally  probable, 
however,  that  even  if  the  Madras  yield  of  74*6  mounds  of  gur  an  acre 
can  be  confirnted  by  futut^  investigations,  there  may  be  many  objections 
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to  palm-sugar  manufacture  which  would  render  it  undesirable  that  greater 
encouragement  should  in  future  be  paid  to  this  branch  of  the  Indian 
sugar  trade.  The  difificulty  in  forming  a  definite  opinion  regarding  palm- 
sugar  does  not  exist  alone  in  the  records  regarding  Madras.  On  the 
contrary,  equally  inexplicable  statements  regarding  the  Bengal  sugar 
trade  have  been  made  by  persons  whose  opinions  are  entitled  to  the 
greatest  respect  Thus,  or  example,  M  r.  Westland  (see  Vol.  K/.,  21 4)  speaks 
of  the  date-palm  of  Jessor  as  affording  nine  tons  of  gur  on  acre.  The 
rent  of  the  land  under  date-palms,  he  tells  us,  is  from  R9  to  R15,  and  the 
value  of  the  produce  R500  to  R600.  This  woiild  be  a  yield  three  times 
as  gfreat  as  that  given  for  the  Madras  palms.  So  in  a  like  manner  Robin- 
Jon  (Bengal  Sugar  Planter,  p.  1^3)  says  that  "  the  annual  produce  of 
a  full-grown  date  plantation  was  equal  to  78!  maunds  of  gur  per  Bengal 
hi^Mi,  which  converted  into  kkaur  may  be  taken  as  equivalent  to  a  yield 
of  about  5i  tons  of  Muscovado  sugar  per  English  acre/'  Robinson 
further  estimates  that  the*date^alm  area  of  Bengal  roughly  measured 
is  130  miles  long  by  80  miles  broad,  or  10400  square  miles,  and  according- 
ly by  accepting  the  produce  at  one-half  the  ascertained  yield,  say,  at  2f  tons 
an  acre,  tt^  area  in  question  might  be  estimated  to  be  capable  of  yielding 
915,200  tons  a  year.  But  the  dilemma  of  palm-sugar  is  by  no  means 
solved  by  a  verdict  from  these  statements  of  its  being  a  distinctly  more 
productive  cultivation  (acre  per  acre)  than  cane.  It  has  already  been 
stated  that,  according  to  the  most  recent  statistics  of  the  date-palm  in- 
dustry of  Bengal,  there  are  at  the  present  time  30,000  acres  under  that 
palm  (devoted  presumably  to  sug^r  production  and  distinct  from  the 
acreage  assigned  to  the  production  of  ^te-palm  liquor)  and,  further,  that, 
that  area  yielded  on  tne  average  of  the  five  years  previous  to  1888, 
743,000  maunds  of  coarse  sugar.  This  comes  to  34'7  maunds  (say,  l^k 
cwts.)  of  gur  an  acre,  and  thus  a  little  less  than  a  third  of  the  Madras 
yield.  It  surely  cannot  be  the  case  that  so  great  a  difference  exists  be- 
tween the  palm-sugar  yield  in  these  two  provinces.  But  we  have  still  to 
deal  with  the  fact  that  palm-sugar  manufacture  has  hitherto  proved  a 
failure  in  Bombay.  Some  years  ago  the  Government  becoming  alarmed 
at  the  increasing  consumption  of  fermented  palm  juice,  thought  of  divert- 
ing this  by  finding  a  better  use  for  the  produce  of  the  palms.  Jessor 
palm-sugar  manufacturers  were  imported  to  teach  the  people,  but,  tnoueh 
everything  was  done  that  could  be  thought  of,  the  mdustry  failed  to  be 
established  in  that  Presidency.*  In  order  to  combat  the  evil  of  intoxica- 
tion, other  alternatives  had  to  be  resorted  to,  namely,  the  destruction  of  large 
numbers  of  palms  and  the  increase  of  the  taxation  on  tapping.  The 
reader  will  find  information  on  this  subject  under  the  articles  Borassut  and 
C0CO8  (Vol.  I.,  499,  and  Vol.  II.,  452).  In  Bombay  it  has  been  estimated 
that  there  are  3,500,000  cocoanut  palms,  47,810  palmyra  palms,  and  70,000 
C^ryota  palms.  Of  these  there  are  licensed  to  be  tapped  50,000,  16,735, 
and  20,000,  respectively,  of  the  kinds  named,  but  little  or  no  palm-sugar 
is  made  in  the  Western  Presidency  from  these  trees.    The  owners  ot  palm 

S-oves,  we  are  told,  would  gladly  hail  a  new  utilizati6n  of  their  trees,  since 
e  fiscal  restrictions  have  greatly  lowered  the  value  of  their  plantations. 
The  subject  of  the  sugar  supply  of  India  derived  from  palms  is  one  of 
so  pressing  importance  that  the  writer  cannot  avoid  recommending  that 
it  should  receive  the  most  careful  consideration  of  all  future  investigators. 
The  exact  yield  of  each  kind  of  palm  should  not  only  be  thoroughly 
explored,  but  the  effect  of  climate,  soil,  and  systems  of  cultivation  and 
tapping  on  the  formation  of  crystallizable  sugar  should  be  looked  to. 


See  the  passage  quoted  under  Manufactures  of  Surat,  p.  307* 


Pa!m-8ugar« 

Conf.  with 
pp.  138,  226* 
227,  266,  270, 
3 to,  352,  36  r, 
370. 


cuLnvinoN 

In 
MadFaa. 

Outturn. 


Palm-suff&p 
a  failupo  in 
in  Bombay. 

352 


s.  352 


Digitized  by 


Google 


23^ 


DicHoniry  of  the  Economic 


SACCHARUM  : 
Suorar. 


Methods  of  Cultivatioii 


CULTIVATION 

In 

Madras. 

Areaft 
Outturn. 


Sugar-cane 
Plantations. 

Conj,  with 
PP'  93^4- 

353 


The  discrepancies  briefly  reviewed  above  may  be  found  to  exist  only  in 
the  misleading  nature  of  statistical  returns  unaccompanied  by  explanatory 
data.  One  feature  of  these  remarks,  it  seems  desirable  to  reiterate  in  con- 
clusion,  namely^  that  the  comparison  of  acreage  yield  of  palm  with  non- 
palm-sugar  producing  provinces  is  distorted  through  the  returns  of  cane 
and  palm-su&rar  being  conjointly  dealt  with.  Thus,  for  example,  the  ap- 
parent yield  of  cane  sue^ar  in  Bengal  is  lowered,  and  that  of  Madras  raised, 
by  this  process,  in  the  table  at  page  1 16.  Total  production,  were  it 
to  be  worked  out  from  total  acreage  by  means  of  a  previously  determined 
yield  per  acre,  would  in  such  cases  be  more  seriously  wrong  than  is 
necessarily  the  case  in  agricultural  calculations  of  this  nature.  Averages 
are,  however,  in  most  cases  dangerous,  especially  when  the  relative  values 
of  the  extremes  have  not  been  determined.  Averages  on  distinct  and  con* 
flicting  data  must  of  necessity  be  fallacious.  The  factor  54'!  may  be 
correct  as  it  stands  (table,  p.  116),  but  it  can  never  be  compared,  for 
example,  with  22-9,  the  ascertained  production-rate  in  the  North- West 
Provinces,  since  the  one  includes  palm-sugar,  the  other  does  not  The 
Madras  average  yield  of  sugar-cane  is  44*2  maunds  an  acre,  a  hgure  which 
might  be  viewed  (assuming  the  returns  of  both  provinces  to  be  correct)  as 
demonstrating  that  in  Madras  sugar-cane  yields  twice  as  much  acre  per 
acre  as  in  the  North-West  Provinces. 

Having  thus  briefly  discussed  the  leading  features  of  the  available  inform- 
ation regarding  the  area,  outturn,  and  consumption  of  sugar  in  Madras, 
it  remains  only  to  give  here  a  selection  of  passac^es  illustrative  of  the 
methods  of  cultivation  pursued  in  the  Presidency.  This  purpose  cannot  be 
better  served  than  by  commencing  with  certain  paragraphs  from  a  review 
of  information  drawn  up  in  1881-82  by  the  Madras  Board  of  Revenue  :  — 

**  Particular  kinds  of  Cane  cultivated  ;  their  suitability  to  special  soils  ;  mode 
of  selection  by  cultivators  ;  possibility  of  introducing  better  kinds  or  better  til- 
lage^—Thtre  are  very  numerous  varieties  of  the  cane  quoted  by  the  District  OflRcers 
under  local  vernacular  names,  but  Mr.  Robertson,  Agricultural  Reporter  to  Gov- 
ernmentj  states  that  many  of  these  varieties  cannot   be  distinguished,  and  that  the 
distmguishing  characteristics  of  other  varieties  arise  from  local  conditions  of  soil 
and    climate,  apd  disappear  when  these  conditions  are  absent.    In  popular    par- 
lance, the  cane  is  divided  into  three  varieties— the  red  cane,  which  grows  on  drier 
ground,  the  striped  cane,  which  takes  a  richer  soil,  and  the  white  cane,   which  suc- 
ceeds in  wet  land  unfavourable  to  the  two  other  varieties.     In  the  Madras  Presidency, 
the  cane  is  cultivated  chiefly  in  the  districts  on  the  coast  of  the  Bay  of  Bengal,  and 
some  inland  districts  which  have  a  comparatively  dry  climate,  while  there  is  but 
little  cane  grown  on  the  West  Coast,  where  the  climate  is  moist  and  resembles  that  of 
the  Straits,  the  Mauritius,  and  the  West  Indies.    The  cane  in  those  colonies  attains 
to  a  luxuriant  growth  never  equalled  in  this  Presidency,  and  at  the  recent  exhibition  at 
Madras,  a  sample  of  cane  from   Penang  was  far  superior  to  the  sample  of  cane  from 
Bellary  district  which  gained  the  second  prize.    Many  attempts  have  been  made  to 
mtroduce  mto  this  Presidency  these  larger  varieties  of  cane.     Otaheite  and  Bourbon 
canes  along  with  the  Minnesota  Amber  cane  are  now  to  be  seen  in   the  Goddvari 
distnct,  while  at  the  Saidipet  Experimental  Farm  successful  trials  have  been  made 
of  the  Chinese  sugar-cane  (Sorghum   saccharatom)  and  other  sugar-producing 
Sorghimis.     it  has  not  yet  been  shown,  however,  that  any  of  these  foreign   varie- 
ties will,  iQ  this  dimata,  continue  to  produce  more  sugar  than  the  country  cane,  and 
on   this  point  the  Board  would  quote  the  result  of  the  experiment  recorded  in  the 
Vizagapatam    District  Manual.    It  is  there  recorded  thac  Messrs.  ArbuthnOt 
&  Co.,  the  renters  of  the  Pilkonda  estate,  brought  a  cane-planter  from  the  West 
Indies  to  teach  an  improved  method  of  cultivation,  spent  large  sums  in  the  introduc- 
tion of  the  M4uritius  cane  and  placed  the  experiment  under  the  personal  supervision 
of  Mr.  John  Young,  now  Chairman  of  the  Oriental  Bank,  but  the  result  showed 
that  the  Native  system  of  cultivation  was  more  suited  to  the  existing  circumstances, 
and  that  the  Mauritius   cane  was   more  precarious  than   the    country   varieties. 
It   is  not   likely  that  any  attempt   to    improve   upon    the   tillage  of   the  cane  will 
ever  be  made  more  carefully  or  under  conditions  more  favourable  to  success. 
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"  Statistics  0/ Arta  under  Sugat'cane.'-'The  first  year  for  which  statistics  are 
available  is  1852-53,  when  the  area  under  cane  was  acres  38,403.  It  remained  almost 
stationary  until  1869-70,  when  it  was  acres  37,805,  and  then  increased  steadily  till 
1875-76,  when  it  was  acres  52,094.  The  famine  years  show  a  great  decrease,  but 
in  1881*82,  the  area  under  cane  in  Government,  Zemindari,  and  I  nam  lands  in  this 
Presidency  was  acres  72,382,  the  produce  of  acres  69,383  of  which  was  manufactured 
into  sugar  and  jaggerv.  The  annexed  statement  gives  the  details  of  this  area,  and 
also  of  the  area  under  cocoanut,  palmyra,  date  and  sago  plams.  These  figures  are 
derived  from  the  special  reports  of  Collectors  in  answer  to  this  call,  and,  as  far  as 
Government  land  is  concerned,  may  be  accepted  as  tolerably  accurate,  but  the 
statistics  of  Zemindari  and  Inam  land  must  oe  regarded  with  less  certainty.  It  is 
said  that  sugar  or  jaggery  is  manufactured  from  the  produce  of  the  following 
acreages : — 

Acres. 

Under  sugar-cane           •••••••.  69,383 

Cocoanut  palms 5*7^ 

Palmyras 24,884 

Date  palms 1,575 

Sago  palms 19 

so  it  is  evident  that  the  jaggery  manufactured  from  the  palmyra  is  the  only  consi- 
derable rival  of  the  product  of  the  cane. 

"  Mode  0/ Cultivation, — It  is  not  usual  to  cultivate  the  cane  two  years  running  upon 
the  same  land.  In  parts  of  Kumool,  Tinnevelly,  and  South  Canara,  however,  the 
stumps  of  the  cane  are  left  in  the  ground  to  sprout  and  yield  a  crop  the  following  year, 
and  in  the  Nandyil  taluk  of  the  Kurnool  district,  the  cane  is  left  in  the  |fround  for 
three  years,  and  in  the  Cumbum  taluk  for  as  long  as  ten  years,  the  yield  diminishing 
each  year.  These  instances  of  slovenly  agriculture  are,  however,  exceptional.  The 
cultivator  usually  permite  land  which  has  borne  some  other  crop^  to  lie  fallow  for  a 
year,  and  then  prepares  it  for  the  cane  by  several  ploughings,  or  by  breaking  it  up 
with  crowbars  wnich  disturbs  it  to  a  depth  of  nearly  a  foot,  and  by  heavily  manuring 
the  soil  with  whatever  manure  he  can  obtain,  the  most  common  manure  being  that 
obtained  by  picketing  his  herds  or  folding  his  flocks  upon  the  land.  The  land  having 
been  manured,  ploughed,  and  flooded,  the  cane  is  planted.  The  cane  in  India 
never  bears  seed,-  although  it  flowers.  It  is  always  propagat^i  by  cuttings.  The  top 
of  the  cane  is  commonly  used,  but  some  cultivators  leave  a  few  canes  growing  in  the 
fields  from  the  previous  year  and  cut  them  up  into  lengths  of  one  or  two  joints. 
These  tops  or  cuttings  are  planted  horizontally  in  the  wet  soil  about  eighteen 
inches  from  each  other  in  rows  about  four  feet  apart.  Six  days  afterwards  the  field 
is  again  watered,  and  about  the  twentieth  day  four  or  six  shoots  sprout  from  each  cut- 
ting. In  Ganjam  and  Vizagapatam,  some  ryots  plants  the  cuttings  in  nurseries  and 
afterwards  plant  out  the  shoots  in  the  fields.  After  the  shoots  appear  in  the  field, 
the  ground  is  weeded  and  hoed,  and  when  they  are  about  a  month  old,  chaff,  weeds  or 
some  such  manure  is  thrown  around  them.  The  soil  isjcept  moist  by  occasional  irri- 
gation, and  when  about  three  months  old  the  shoots  ought  to  be  a  yard  high.  After 
this  stage,  it  often  becomes  necessary  to  give  the  canes  support,  and  this  is  done  by 
bamboos  or  bjr  a  sai)ling  stuck  into  the  ground  in  the  middle  of  each  group  of  canes, 
the  leaves  being  tied  round  so  as  to  bind  the  canes-together.  This  process  re- 
quires constant  care  until  the  cane,  at  ten  months  from  planting,  is  ready  for  cutting. 
It  is  then  from  four  to  six  feet  in  length  and  about  an  inch-and-a-half  in  diameter. 
In  the  Vizagapatam  district,  it  has  attained  a  diameter  of  four  inches. 

"  The  Classes  of  Soil  best  suited  to  Sugar-cane  Cultivation,  and  the  Extent  to 
•which  Irrigation  is  required. — The  rich  alluvied  soils  near  the  mouths  of  rivers 
are  best  adapted  to  the  cane,  but  it  is  useless  to  attempt  to  grow  cane  upon 
land  which  cannot  be  irrigated  during  ten  months  of  the  year.  The  black  soil  (r^ur) 
whkh  suits  Sorg^hum  does  not  suit  sugar-cane,  unless  there  is  a  considerable  admix- 
ture of  sand.  It  is  remarkable  that,  although  half  the  cane  in  the  Presidency  is  grown 
in  the  districts  of  Ganjam,  Vizagapatam.  and  God&vari,  and  although  there  is  cane 
also  grown  in  North  Arcot,  Nellore,  and  Kurnool  districts,  there  is  not  a  single  acre 
under  that  crop  in  the  Kistna.  llie  black  soil  is  not  suitable,  and  the  channels  in  the 
Kistna  delta  do  not  carry  a  sufficiently  continuous  supply  of  water.  During  the  first 
month  of  cultivation,  the  field  should  be  irrigated  every  week,  and  afterwards  every  fort- 
night but  much  depends  upon  the  nature  of  the  soil,— a  garden  rich  in  organic  matter 
*  requiring,  water  much  less  frequently  than  a  sandy  field.  Mr.  Robertson^  at 
the  Saiddpet  Farm,  found  it  necessary  to  irrigate  a  crop  of  sugai-cane  1 14  times,  but 
considers  that  usually  forty  or  fifty  times  would  suffice,  giving  the  ground  each  time 
water  equivalent  to  one  inch  of  rainfall.    Under  a  channel,  the  field  of  a  ryot  would 
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probably  receive  more  than  aa  iach  at  each  irrigatioii»  and  probably  twenty-five 
floodinn  would  suffice.  In  this  Presidency,  fields  on  mhach  sugar-cane  is  grown  are 
charged  with  water-rate  as  if  a  double  crop  of  rice  had  been  produced  on  the  land. 
It  is  true  that  sugar-cane  is  on  the  ground  for  ten  nsonths,  and  two  crops  of  rice 
occupy  only  about  seven  nM>nths  of  the  year,  but  it  is  not  certain  that  the  cane  takes 
as  much  water  as  is  taken  for  the  two  crops  of  rice.  The  Department  of  Public 
Works'  estimate  of  the  requirements  of  an  acre  of  irrigated  land  is  believed  to  be  two 
cubic  yards  per  acre  per  hour,  which  in  seven  months  would  amount  to  75  inches  of 
water.  Mr.  Robertson,  Agricultural  Reporter^  considers  that  a  crop  of  sugar- 
cane receives  about  forty-five  floodings  of  one  inch  of  water  each. 

"  Estimated  Cost  0/ Cultivation  and  of  Manufacture  and  estimated  Profit. — 
It  *«  difficult  to  ascertain  the  cost  of  the  labour  or  of  the  manure  necessary  in  this  culti- 
vation, for  the  cultivators  do  not  keep  accounts  and  are  averse  to  give  information. 
Mr.  K«  E.  Master,  Director  of  Revenue  Settlement,  estimated  the  cost  of  culti- 
vation, at  R 145-8-0,  and  the  cost  of  cultivation  and  manufacture  at  R 182,  per  acre, 
while  he  estimated  the  outturn  at  67  cwt  of  jaggery.  Mr.  Wit  son,  the  present 
Director,  does  not  consider  this  outturn  excessive  for  the  Godivari  district,  and  would 
lower  die  estimated  cost  of  cultivation  and  manufacture  to  R 150  or  R 125  per  acre 
remarking  that  a  profit  of  R200  per  acre  is  the  figure  commonly  quotea  in  the, 
Goddvari.  For, the  Presidency  generally,  Mr.  Wilson  would  take  the  cost  of  pro- 
duction at  R150  |>er  acre,  and  estimates  the  outturn  at  22^  tons  of  stripped  cane, 
E 'elding  45  cwt.  of  jaggery,  worth  Raso.  This  would  give  a  profit  of  Rioo  an  acre, 
it  it  mnst  be  remembered  that  the  land  lies  fallow  in  the  previous  year,  and  this 
circumstance  must  be  taken  into  account  in  any  calculation  of  tne  profits. 

"  Estimated  Outturn  of  Cane  and  Value  of  Outturn  if  it  is  ever  disposed  of  in 
HUsform. — It  is  usual  for  the  cultivator  hims^  to  manufacture  jaggery,  except  in 
three  localities  where  manufacturers  purchase  the  cane,  but  it  appears  that  there  are 
2,999  acres  produdne  cane  which  is  not  crushed.  The  cane  produced  on  these  three 
thousand  acres  b  sold  retail  for  mastication  at  a  price  varying  from  one  to  six  pies  per 
cane.  The  average  number  of  canes  in  an  acre  may  be  taken  at  9,000  and  their 
weight  at  22^  tons.  Messrs.  Parry  &  Oo.  in  South  Aroot  pay  the  cultivators 
R 16  for  each  candy  (fl»  500)  of  jaggery  produced  from  their  canes,  or  about  Riya  for 
the  produce  of  an  acre. 

''Manufacturing  Proeesset  ordinarily  employed, — At  Aska,  in  Ganjam, 
Messrs.  Minchin  &  Oo.,  and  in  South  Arcot  Messrs.  Parry  &  Oo.and 
a  Native  capitalist,  have  European  machinery.  At  Aska,  the  cane  is  sliced  and 
.  the  juice  is  extracted  by  die  action  of  hot  water,  which  is  s^erwards  evaporated,  the 
process  reouiring  a  large  expenditure  of  fud.  In  South  Arcot.  the  process  is  that 
usQ^  in  tne  colonies,  the  cane  being  crushed  in  a  three-roller  mill,  and  the  juice 
defecated  with  lime  and  passed  through  filters  before  being  boiled  in  vacuo,  the 
molasses  being  driven  off  by  centrifugal  action.  The  sugar  prepared  by  either  process 
b  much  the  same  in  appearance,  the  grain  is  small  and  white.  The  ordinary  process  of 
manufacture  of  coaxse  jaggery  does  not  differ  from  that  in  use  in  other  parts  of  India. 
A  wooden  mill  of  two  or  three  cylindrical  upright  rollers  working  into  each  other  by 
endless  screws  at  the  top,  the  spirals  being  cut  in  o(>posite  directions,  b  moved  by  a 
lever  turned  by  bullocks.  The  canes,  cut  into  pieces  two  or  three  feet  long,  after 
being  soaked  in  water  for  a  day,  are  passed  between  the  rollers,  and  the  juice  flows 
down  into  a  pit  and  thence  by  a  channel  into  a  tub  or  pot  sunken  in  the  earth.^  Near 
by  b  a  boiler,  and  the  crushed  canes  serve  as  fuel.  The  juice  b  poured  into  the 
boiler  and  a  lump  of  lime  b  added.  Sometimes  gingelly-oil  *  (Sesamnm)  b  also 
added.  The  juice  is  constantly  stirred  while  boiling.  To  ascertain  if  it  has  arrived 
at  the  proper  consistency,  some  b  dropped  into  cold  water,  and  if  thb  solidifies,  the 
boiling  b  poured  into  wooden  vessels  or  bags  and  left  to  cool,  when  it  becomes 
jaggery.  In  North  Arcot  and  Cuddapah,  there  b  a  rude  process  of  refining  the 
jaggery.  The  boiling  b  stopped  before  the  stage  of  crvstaiiisation,  and  the  juice  b 
poured  into  pots  with  holes^  through  which  the  molasses  drain  for  twenty  days,  leav- 
ing a  crust  of  sugar,  which  b  removed,  boiled  twice  again  and  purified  by  means  of 
milk  and  ghee.  Sometimes  when  this  crust  of  sugar  b  reboiled,  thin  sliM  of  bamboo 
are  left  in  the  pot  for  forty  days,  and  the  syrup  is  allowed  to  drain  off.  The  slips  of 
bamboo  are  then  found  to  be  coated  with  sugarcandy. 

*  From  the  abstract  g^ven  above  of  Dr.  Roxburgh's  description  of  sugar  manu- 
facture in  1792  it  will  be  seen  that  ging:elly  oil  was  even  then  used.  The  action  of  the 
oil  does  not  appear  to  have  been  investigated.  It  may  have  been  to  regulate  ebullition, 
Conf.  with  pp.  22$,  MS4,  286, 
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"  General  Aspttcts  tf  the  Indmgfry.'^TYte  cultivatioa  and  manufactvr^  c£  sugar 
are  tteadBy  iocreasifig^  jear  by  yaar  in  this  Presidencv.  It  is  ittpossible  to  fAme  any 
estimate  of  the  extent  to  which  borrowed  capital  is  used  in  this  industry,  but  it  is 
believed  that  the  great  majority  of  the  cultivators  of  sugar  are  men  of  substance, 
who  can  afford  to  spend  the  requisite  monev  and  to  waut  the  two  years  which  must 
elapse  before  they  can  grow  cane  on  the  land  where  it  was  grown  before.  In  the 
God&vari  ^strict  especially,  to  embark  in  the  cultivation  of  sugar  is  regarded  as  a 
etrtaifi  sign  of  prosperous  drcunstaaces.  As  a  rule,  therefore,  it  is  believed  that  the 
hidostiy  is  not  carriM  on  by  borrowed  capital. 


*'Ttie  cultivation  and  nanuCacture^are  almost  invanablv  united,  except,  as  already 

ijara  and  South  Arcot  purchase  the  cane  off 
The  profits  are  doubtless  much  greater  than  that  derived  from  any  other 


mentioned,  where  the  factories  in  Ganjara  and  South  Arcot  purchase  the  cane  off 
the  fidds.  The  profits  are  doubtless  much  greater  than  that  derived  from  any  other 
cultivation.  They  amount  to  at  least  R70  per  acre,  while  the  pro6t  from  indigo  does 
not  ordinarily  exceed  R50  per  acre.  Only  a  rough  eatimata  can  be  framed  of  the 
capital  engaged  in  the  industry.  If  the  expenses  amount  to  R 150  per  acre,  the  total 
expenditure  must  amount  to  more  than  a  hundred  lakhs,  and  this  estimate  of  capital 
does  not  include  the  value  of  the  land.  The  districts  of  Ganjam,  Vixagapatam, 
Gedivari,  Cuddapah,  and  South  Arcot  export  sugar  or  jargery  made  from  the  cane. 
In  North  Arcot,  Bellary.  Salem,  and  Coimbatore,  the  supply  appears  to  equal  the 
demand.  The  other  districts  import  it.  The  local  consumption  is  not  affected  bv 
foreign  competition,  as  only  refined  sugar  is  imported,  but  Messrs*  Mfnchfn  & 
Oo.  state  that,  since  the  import  duty  of  5  per  cent,  was  removed,  they  have  been 
unable  to  compete  in  the  Bombay  market  with  Mauritius  sugar.  If  means  could  be 
taken  to  render  the  surf  on  the  Ganjam  coast  passable,  or  if  Ganjam  were  connected 
by  canal  with  other  communications,  Messrs.  Minchln  could  undersell  the 
Mauritius  sugar  at  Bombay. 

*'  Improvemtni, — ^The  improvements  which  may  be  effected  are,  no  doubt*  greater 
cleanliness  in  the  mills  and  vessels  used  in  the  preparation  oi  jaggery  ;  some  sdenti- 
fie  method  (such  as  the  use  of  litmus  paper)  to  ascertain  the  amount  of  lime  required ; 
dosedbeilersinsteadof  open  vessels;  and  the  iron  three-roller  mill  in  place  of  the 
woeden-roller  mills  now  used.  Messrs.  Minchin&  Co.  in  Ganjam  let  out  an 
troo  milU  at  R5  for  each  hiring,  to  the  neighbouring  cultivators,  and  a  succenful 
introduction  of  the  Behea  mill  has  been  effected  in  the  Bellary  district. 

Nativx  Statbs.^^*  The  only  Native  States  in  this  Presidency  are  Travancore, 
Cochin,  Pudukota,  Sandur,  and  BaiM[anapalle.  It  appears  that  the  area  under  sugar- 
cane in  Travancore  is  coaiparativdy  fimited :  that  jaggery  and  molasMs  are  extensively 
naeulBctured  from  the  juice  of  palmyra  and  cocoanut  trees  \  Travancore  is  dependent 
o«  its  imports  for  refined  sugar.  The  improvement  of  the  sugar  industry  is  now  en- 
gaging the  attention  of  the  Travancore  Government,  and  experiments  are  being 
made  with  fair  success  with  the  amber  sugar-cane  obtained  from  the  Saidapet  Farm. 
Three  sagar*cane  crushing  mills  have  been  ordered  out  and  sent  to  the  sugar  growing 
taluks  for  trials  and  the  services  of  an  expert  have  also  been  engaged  by  the  Govern- 
ment for  the  manufacture  of  sugar. 

**  In  the  Cochin  territorjr,  the  cane  is  very  sparsdy  cultivated,  and  what  little  is 
erown  is  sold  for  consumption  as  such,  and  not  converted  into  sugar  or  jaggery. 
Some  little  jaggery  is  said  to  be  manufactured  from  palm  juice,  but  none  is  exported. 
During  the  past  ten  years  only  a  cwts.  were  exported. 

''  Of  the  other  three  Native  States,  Bangaatapalle  in  the  Kumod  district  does  not 
grow  any  suffar^caac.  In  Pudukota,  attached  to  the  Trichinopoly  district,  32  acres  are 
returned  uadiBr  su^-cane,  161  acres  under  cocoanut,  and  758  under  palmyra.  Only 
palmyra  jaggery  is  manufactured,  and  that  to  a  limited  extent ;  less  than  15  acres 
being  utilised  for  the  purpose,  and  the  quantity  manufactured  averu^ne  about  22 
cwts.  per  acre.  The  sugarcane  is  sold  as  such  for  consumption  in  &ndur  in  the 
Betlary  <fistt<ct.  About  ^  acres  were  under  sugar-cane  cultivation  in  1882-83.  Mr. 
Macartney,  the  Agent  to  the  Rajah,  has  furnished  an  interesting  report  regarding 
tiie  cttltivatton  of  fte  cane  in  this  small  State.  The  outturn  of  jaggery  per  acre 
IS  givea  at  over  53  cwts.,  and  the  net  profit  at  about  R160  an  acre.  Mr. 
Macartney  appears,  however,  to  have  omitted  to  take  into  account  the  feeding 
chawes  of  the  bullocks^  and  the  deduction  required  to  be  made  for  depreciation. ** 

''Two  kinds  of  sugar-cane  are  cultivated  in  Sandur  State — the  white  and  the  dark 
osloured> — the  former  ^nerally,  the  latter  rarely^  as^  though  it  is  said  to  produce  a 
Isrce  quantity  of  juice,  it  is  considered  to  be  less  rich  in  saccharine  matter.  The  soil 
preferred  for  the  cultivation  of  sugar-cane  is  a  rich  deep  red  loam.  Some  of  the 
irrigated  lands  are  well  adapted  fdr  it;  others  are  rather  heavv  and  clayey.  In  their 
I  of  the  kinds  of  cane  best  suited  for  the  soil,  the  ryots  nave  been  soldy  guided 
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by  experience.  The  plants  or  cuttings  are  often  imported.  The  tillage  is  excdlent. 
and  leaves  little  to  be  desired,  though  probably  some  improvenaent  migf  *  be  efiected 
by  the  introduction  of  ploughs  and  other  implements  of  husbandry  of  a  better  descnp- 


tion. 


In  January  the  ground  is  wdl  ploughed  with  four  bullocks  to  each  plough,--first 
in  one  direction,  and  then  at  right  angles  to  the  first  ploughing.  The  proc«s  is  done 
as  effectively  as  possible,  so  as  to  expose  the  undersoil  to  the  sun  and  air.  1  he  clods 
are  then  carefully  broken  up  and  cleared  of  roots  and  weeds.  Manure  is  now  applied 
to  the  extent  of  30  cart-loads  per  acre.  A  well-to-do  ryot  wiU  often  expend  as  much  m 
50  cart-loads.  It  is  also  customary  with  the  ryots  to  have  larffe  flocks  of  sheep  and 
goats  penned  for  several  nights  on  their  intended  plantation,  and  for  this  they  pav  the 
shepherd  at  the  rate  of  R2  and  upwards  per  night,  according  to  the  size  of  the  flock. 
This  system  is  adopted  in  order  to  supplement  any  deficiency  in  the  quantity  of  solid 
manure,  or  even  as  a  substitute  for  it,  when  the  ground  is  already  in  good  condition. 
If  tobacco  cultivation  has  immediately  preceded,  the  penning  of  a  flock  o\  A^  or  500 
sheep  for  3  or  4  nights  per  acre  will  often  be  thought  sufficient.  The  field  is  again 
ploughed  and  reploughed  in  order  to  mix  thoroughly  the  manure  with  the  soil.  Beds 
of  about  3  yards  square  are  niade  for  convenience  in  watering,  and  the  ground  is  well 
watered.  The  seeds  or  cuttings  are  then  trodden  in  rows.  This  operation  is  usually 
carried  out  in  April.  The  plantation  should  be  watered  twice  a  week  in  dry  weather. 
Ehiring  the  south-west  monsoon,  however,  itmay  sometimes  be  unnecessary  to  water 
it  more  than  once  or  twice  a  month.  The  crop  is  10  or  11  months  in  coming  to  matu- 
rity and  during  this  period  it  will  be  necessary  to  weed  it  4  or  5  times. 

"  In  the  first  three  months  of  the  growth  of  a  sugar-cane  pUntation,  the  ryote  arc 
accustomed  to  grow  vegetables  of  various  kinds  among  the  youn?  canes,  and  the 
proceeds  of  such  crop  assist  in  meeting  the  working  expenses  of  the  plantation. 

"  For  a  plantation  of  3  acres  in  extent,  the  cost  of  cultivation  and  manufacture  of 
jaggery  comes  to  R570.  The  value  of  produce  and  assets  amount  to  Ri,o72  so  that 
a  profit  of  R478  may  be  said  to  be  obtained.  ,  ^  •   •    i.u  • 

"It  is  unfortimately  the  exception,  and  not  the  rule,  when  a  ryot  is  in  the  oom- 


profit  from  his  labour.    The  crop  of  sugar-cane  is  here  never  sold  m  buiK. 

"The  crushing  mill  is  formed  of  two  vertical  cylindrical  wooden  rollers  moved  by 
an  unending  screw  at  the  top.  The  can«  are  cut  into  two  or  three  pieces  lor  con- 
venience  in  handling.     Four  bullocks  are  necessary  for  working  each  na»l|- 

"  It  is  usually  necessary  to  pass  the  canes  at  least  three  times  through  the  null,  as 
wooden  rollers  yield  much  more  under  high  pressure  than  mrtal  on».  bome  years 
ago  an  iron  crushing  mUl  was  purchased  from  the  Collector  of  Bdlary  for  experiment ; 
but  although  it  proved  to  the  ryots  that  with  two  bullocks  only  it  could  extract  more 
juice  and  do  the  work  more  efficiently  than  they  with  theu  mdl,  driven  bv  four  bul- 
locks, could  do,  an  offer  for  the  mill  could  not  be  obtoined  and  it  was  finally  sold  at  a 
sacrifice.  This  mill  was  very  portable,  and  could  be  taken  down  or  set  up  m  half  an 
hour.  It  was  a  decided  advantage  over  the  native  mill,  as  it  could  be  carried  easily 
to  the  crops,  instead  of  having,  in  many  instances,  to  carry  tjiem  to  it.  ._.    .^,. 

Coimbatore.— "Sugar-cane  (^nimM  U  cultivated  chi^y  in  Co««Mtof^ 
Dhiripuram,  and  Udamalpet  taluks,  and  but  sliKhtlv  m  the  ot^?'»Vffii''«r"«^  S 
grown  on  wrt  lands,  whicK  in  Udailialpet  and  oWpuram  require  litUe  <^ivo  aid 
from  wells,  as  the  channels  run  neariy  thV  whole  year ;  in  Coimbatore, »» J^Mands  are 
under  No3;il-fed  tanks,  wells  are  al^lutely  ner«sary.  >*  "^^^'^J^ly^^J^SrSc 
^rden  crop,  and  that  under  rain-fed  tanks,  such  as  PuUAr  paUapdlatyam  in  trodc, 

«  piactaail^y.a  ^d^n^^^^^  ^^.^^  ^^^^^^  ^^  ^oi/a/H),  s^PP^^i** «:?«'* V*ll™m.^ 
or  purple  cane;  the  first  appears  to  be  the  Mauritius  cane,  ""t^^^H*^?^ ^y.^^^Jf^^^! 
some  ^rty  years  ago;  it  fas  quite  ousted  the  country  cane,  which  JJ«»^v€^p«>r 
variety,  \hendmam  cane  is  chiefly  used  for  eating,  the  ra^taUt  f^nHf^J^^ 
sugar:  It  usuallv  alternates  with  ragi  and  paddy,  ancfin  Coimbatore  js  »  f  to  foUow 
b^el  well,  probably  because  of  the  high  manuring  given  to  the  latter.  J^^^^^^J 
sideredastKe  best  season  for  planting,  because  ol  the  abundant  wat<^  for  A^^^ 
nine  months.  The  land  is  heavily  manured,  usually  by  sheep  folding  at  a  latewjua^^ 
to  6,000  to  8,000  sheep  per  acre  for  one  night,  at  a  cost  of  R15  to  2<>i  Pj^"/J~  ^A!J 
eight  times,  ridged  at  about  a  cubit  apart,  and  cuttings  of  three  or  jo^^^^  J^l^^^_ 
knots  of  th;  canS  planted  each  about  1  or  li  feet  apart,  from  i5.o«3  tf>^0'^  ?"^- 
tines,  costing  R23  to  R30.  are  required  per  acre.  It  is  ;^^^^\^^Zh^teJf  1^ 
and  thereafter  once  a  week  for  six  months,  and  once  a  fortnight  8«bs«iuenUy.  1^ 
water  bused  than  for  a  five  or  six  months' paddy  crop,  which  requires  a  continuous 
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flow,  bat  cane  occupies  the  ground  for  a  longer  time.  Five  or  six  weedinffs  are  given 
each  at  the  interval  of  a  month  ;  occasionalW  a  compost  of  ashes,  cow-Kiung,  etc.,  is 
applied  to  the  roots  when  the  crop  3  or  4  feet  high,  and  the  earth  ridged  up  over 


crop  3  or  4  feet  high,  and  the  earth  ridged  up 
it.  At  eleven  or  twelve  months  old  it  is  ready  for  market  or  for  making  jaggery ; 
occasionally  ratoonin^  is  practised,  and  this  second  crop  is  said  to  be  nearly  as  good 
as  the  first,  but  this  is  doubtful,  since,  if  so,  it  would  be  a  general  practice.  The 
canes  are  all  stout  and  strong,  and  being  tied  together  when  half  grown,  and  sur- 
rounded bv  a  strong  hed^e,  they  require  no  wooden  props  as  in  other  districts. 
Garden  cultivation  is  very  similar. 

**  The  total  area  in  1 881-82  was  3,890  acres,  of  which  i  ,314  acres  were  in  Coimbatore 
taluk  within  5  or  6  miles  of  Coimbatore  town.  The  yield  of  cane,  numbering  about 
35,000,  averages  25  to  30  tons ;  of  juice  i8f  to  22^  tons,  of  jaggery  2  to  2*  tons,  and 
ot  sugar  *  2  tons  per  acre.  The  outturn  of  an  acre  will  occupy  a  mill  worked  by  two 
pairs  of  bullocks,  one  in  the  morning  and  one  in  the  evening,  for  from  20  to  25  days. 
The  value  of  the  jaggery  averages  R210  to  240;  the  retail  pnce  is  considerably  higher 
than  the  price  got  by  the  ryot.  When  the  canes  are  simply  cut  and  sold  for  eating, 
R150  to  K200  is  about  the  price  realised.  The  manufacturing  process  is  as  follows :  the 
cane  is  cut  into  pieces  about  a  cubit  long,  slightly  beaten  with  a  mallet,  and  then  passed 
twice  or  thrice  through  the  mill,  which  has  two  vertical  wooden  rollers  of  karuv^la 
(Acada  arabica)  wood,  about  5  feet  high  and  8  inches  in  diameter,  geared  at  the  top 
bya  peculiar  endless  screw,  and  worked  by  a  long  lever  attached  to  the  head  of  one  roller. 
The  juice  is  received  in  pots  and  carried  to  the  boiler,  which  is  a  simple  large  copper 
pan  about  5  feet  in  diameter  at  the  top,  li  deep,  and  holding  about  600&  of  juice;  it 
is  placed  over  an  open  fire,  fed  with  the  cane  trash.  Two  charges,  each  added  in 
four  successive  instalments,  are  boiled  each  day,  iSmodas  of  juice  (—2,400b  at 
1*1  specific  gravity)  being  got  through  in  that  time.  The  yield  of  this  is  about  2500) 
of  jagirery.  A  little  lime  temper  is  added  to  prevent  acetous  fermentation,  and  the 
scum  IS  carefully  cleared  off.  Omn^  to  the  rudeness  of  the  process  a  great  deal  of 
the  sugar  becomes  inverted,  and  b  discoloured  by  pa.rtial  burning,  so  that  the  sugary 
mass  IS  a  dark  brown.  When  the  juice  has  been  inspissated  to  the  consistency  of 
thick  treacle,  the  charge  is  struck  by  turning  it  out  into  moulds,  which  are  small 
square  holes  cut  in  solid  {>lanks.  Sugar  is  obtained  exactlv  in  the  same  way,  except 
that  it  is  more  rapidly  boiled  until  a  minute  sand^  granulation  appears,  when  it  is 
turned  into  a  shallow  tub;  it  is  then  continually  stirred  with  paddles,  and  repeatedly 
poured  over  the  sloping  sides  of  the  tub  until  the  minute  crystals  have  somewhat 
developed  by  accretu>n.  To  secure  a  quick  fire  a  little  wood  is  used,  this  is  the  only 
occasion  on  which  wood  is  required.  The  outturn  of  sugar  is  about  2  tons,  value 
R230  to  250. 

**  The  following  table  gives  useful  particulars :— 
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*•  The  mill  is  clnmsy,  difficult  to  move  about,  requires  powerful  bullocks  by  reason 
of  the  friction  of  heavy,  ill-cut  screw  gearing,  and  demands  that  the  cane  tje  twice 
squeezed  ;  the  services  of  a  carpenter  are  freciuently  needed,  as  the  rough  threads  of 
the  gearing  are  apt  to  give  way.    The  boiling  is  the  process  that  most  requires 

^  •  If  the  yield  be  2  to  3|  tons  of  iaggery,  by  **  sugar  **  must  be  meant  bura  ;  it  cer- 
tainly cannot  be  refined  sugar,  otherwise  the  jaggery  would  have  to  be  more  than 
double  what  is  stated.  ' 
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improvMnest^l  the  xy^kz  have  recently  adopted  copper  intftaad  of  iron  im  the  pans, 
which  »  one  itep  forward,  bat  nearly  everrtMne  is  yet  to  be  desired  hi  the  process. 

"  An  immense  area  of  the  land  is  available  for  cane-fiprowiogr  \  ■  ifOoo  acres  of  wet 
land  (occupied),  all  of  which  would  srrow  cane  splendidly,  are  avatlrtle  within  ten  miles 
of  Coimbatore  town.  The  Erode  wet  lands  are  too  wet  lor  cane,  wMch  sprows  coarse, 
whUe  the  juice  is  very  waterv  \  a  better  irrigation  system  among  the  ryots  would  en- 
able these  to  be  utilised.  Near  Dh&r^ptiram  it  is  largely  grown,  and  the  area  might 
be  much  extended.  It  is  estimated  that  the  cultivation  of  cane  in  Coimbatore,  on 
%fioo  acres,  emoloys  a  fixed  capital  of  about  3S  lakhs  as  the  vahie  of  the  land, 
together  with  a  floatiag  capital  anmallv  expended  of  5  lakhs ;  the  produce  in  jaggery 
and  sagar  alone  is  about  i/»oo  tons  ot  sugar  and  7,000  tons  of  jaggery,  valued  at  7t 
lakhs.  To  this  nraat  be  added  the  value  of  the  cane  used  for  eating  and  for  supplying 
Cttttiagi,  whicb  together  absorb  10  to  15  per  cent,  of  the  gross  outturn  in  cane.  Ac- 
tual profits,  as  in  cotton  and  other  crops,  are  somewhat  greater  than  here  ^hown, 
since  much  of  the  labour  here  charged  in  money  is  that  of  the  owners  and  co-part- 
ners "  ( jr«f».  Caimbmtor^  Dist.,  235h 

CuDpaPAH. — **  Sugar-cane  is  principally  produced  in  the  sub-diviston,  and  is 
largdy  cultivated  uader  the  numerous  small  tasks.  The  cultiratfion  of  this  crop 
la^  for  the  greater  part  of  a  year  and  a  half,  and  it  is  m  consequence  always  rated 
as  a  double  crop.  It  >•  planted  at  two  seasons,  either  just  before  the  Tone  rains,  or 
dse  after  the  north-east  monsoon,  and  pays  accordinglv,  either  two  full  assessnMnts 
and  one  Jussaljasiy  (charge  for  second  crop  on  wet  Und),  or  else  two /ussaljasty 
rates  and  one  fill  assessment.  It  requires  a  large  and  constant  supply  of  water. 
The  average  rate  per  acre  is  R6-10,  and  the  outturn  is  on  an  average  900  raaands 
per  acre. 

*'  Sn^  is  in  connderable  demand  all  over  the  south  of  India,  and  forms  one  of 
the  principal  articles  of  ^xjport  from  the  sub-divisioa.  The  cane  is  sweeter  and  more 
juicy  than  that  raised  in  Tanjore  or  Trichinopoly,  and  a  specimen  of  Madanapally 
augar-cane  gained  a  first  fmze  in  the  Agricultural  Exhibition  at  Madras  in  1874.  The 
common  native  mill  used  is  made  of  iumma  wood.  It  is  formed  of  two  screws  fitting 
into  each  other,  between  which  the  sugar-cane  is  pushed  with  the  fingers.  The  cane 
is  crushed  three  times,  and  the  juice,  which  has  been  caught  in  a  pan  below,  is  then 
boHed.  There  is  a  considerable  anKMmt  of  wastage  in  uiese  nulls,  in  labour  for  the 
three  crushiogs^  and  because  even  then  the  whole  of  the  juice  is  aot  eatracted.  I 
have  endeavoured  to  induce  the  ryots  to  use  the  patent  sugar  miUs  with  two  iron 
cylinders,  which  press  a  greater  quantity  of  juice  with  enly  two  crashingSp  but  have 
not  as  yet  succeeded.  ^  The  price  of  one  of  these  machines  («is.»  R235)  is  a  fatal 
objection,  and  their  weight  prevents  two  or  three  ryots  from  clubbing  together  to 
purchase  one,  since  the  cane  should  be  crushed  as  near  the  field  and  as  soon  after 
the  crop  is  cut  as  possible,  and  there  is  considerable  difficulty  in  the  transport  of  so 
heavy  a  machine.  A  native  mill  is  constructed  for  a  few  rupees  and  is  easily  carried. 
There  is  doubtless  an  opening  for  the  employment  of  European  capital  in  the  manu- 
feicture  of  this  article,  and  the  favourable  climate  of  the  sub-division  would  render 
Madanapally  a  pleasant  as  well  as  a  central  station  for  a  European  agent.  In  1872-73, 
the  amount  of  acres  under  cultivation  was  estimated  to  be  2,384,  which,  calcu- 
lating the  average  yield  to  be  1^0  maunds  of  jaggery  per  acre,  would  give  an  annual 
outturn  of  3,57,600  maunds,  which,  at  a  valuation  of  Ki|  per  maund,  would  be  worth 
^5f36,40o.  The  cultivation  of  this  product  is  on  the  increase,  and  the  increase  would 
be  even  more  rapid  if  there  were  a  more  certain  water-supply. 

"Sugar>cane  requires  a  constant  supply  of  water  for  at  least  18  months,  and  it  is, 
therefore,  seldom  that  it  can  be  cultivated  by  means  of  tank  water  only.  The  numer- 
ous smalt  tanks,  however,  though  very  ineffectual  as  a  means  of  storing  water,  are  of 
rood  in  moistening  the  ground,  and  of  thus  supplying  the  wells  with  water.  Of  these 
there  are  a  very  large  number  indeed,  and  the  majority  are  situated  in  the  sub-divi- 
sion. Without  these  wells  it  would  be  almost  impossible  to  carry  on  the  wet  cultiva- 
tion, for  by  far  the  greater  number  of  the  tanks  are  dry  before  the  second  or  Vaissae- 
Icam  crop  of  paddy  is  cut  (the  first  or  Karticam  crop  is  frequently  never  planted). 
Susar-cane  is  therefore  seldom  planted,  except  where  the  water  of  a  well  is  available, 
and  as  the  competition  for  the  ownership  of  the  wells  is  very  keen,  and  as  the  majority 
of  the  private  wdb  have  got  into  the  possession  of  the  wealthy  ryots  and  village 
officiab,  it  is  they  for  the  most  part  who  grow  it.  Another  reason  which  prevents 
the  poorer  ryots  from  cultivating  this  crop  is  the  fifreat  expense  attendant  on  the 
preparation  of  the  gpround.  As  this  product  is  one  peculiar  to  the  district,  and  as  the 
supir  produced  ranks  with  the  best  in  the  Presidency  (that  of  Astragram,  which  is 
raised  under  very  similar  circumstances  of  soil  and  cfimate  not  excepted),  a  descrip- 
tion of  its  cultivation  may  not  be  out  of  place. 

"Sugar-cane  requires  very  deep  ploughing,  and  the  ground  (say  one  acre)  is  gene- 
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nlly  plotighed  over  ten  timet  witli  two  or  three  peirs  of  bullocks^  eacli  separate 
plooglimg  lasting  for  one  dav.  Between  the  ploagteng*  tiM  wMinore  is  placed  on  the 
rrooiKl,  and  subsequently  i>iOMgfaed  to.  For  an  acre  of  ground  not  less  than  60 
dandies  of  animal  mamtre  wiU  be  used  and  sometimes  as  many  as  100.  The  refuse 
of  the  Kanooga  nut,  from  which  the  oil  has  been  pressed,  is  g^enerally  used  in  addi- 
tion, when  available,  from  30  to  40  bandy  loads  per  acre.  Slwep  are  also  penned  on 
the  gwxind  for  ten  conaecntive  nights  for  the  sake  of  the  manure,  and  if  the  ryot 
does  not  own  a  flock  of  sheep,  he  has  to  pay  a  shepherd  8  annas  per  nigfat  for  this 
privilege.  Then  comes  the  planting.  This  is  done  bv  cvtttngs,  and  the  average 
number  ol  cuttings  per  acre  are  as  many  as  8,000.  The  changvfor  such  cuttings  wies 
from  rupees  four  to  mpees  loer-eight  per  mille.  The  land  is  then  prepared  and  por- 
•  tioned  c>ff  into  plots,  intersected  by  deep  trenches,  fed  by  smaller  ones,  by  means  of 
which  the  water  is  carried  roond  the  whole  plantation.  The  plants  themselve  s  are 
banked  up,  so  that  the  water  acts  upon  their  rcots.  The  ground  has  to  be  conti- 
aoallv  kept  moist,  and  water  is  generally  flooded  once  in  eight  dajrs,  and  aflowed  to 
stand  in  the  trenches  until  it  soaks  in  or  evapocates.  As  the  cuttings  grow  up,  there 
succeeds  the  continual  labour  of  tyi«^  them  together.  There  are  Iron  five  to  six 
tyings  before  the  crop  matures.  These  tyings  consist  of  binding  together  five  or 
SIX  plants  covering  about  one  square  yard  «f  ground.     During  the  whole  of  this  time 


the  ground  has  to  be  continnally  kept  free  of  weeds»  which  grow  qukkly  in  the  moist 
earth  sheltered  hy  the  growii^  canes.  The  field  must  also  be  carefully  fesced  in,  as 
cattle  are  very  fond  of  graaog  on  the  sweet  juicy  stalks  of  the  young  plants.    The 


Isndng  is  generally  dnae  by  thorn  bushes  and  is  very  effectual.  Alter  18  months  of 
this  culture  the  crop  is  ready  to  be  cut.  Before  doing  so,  a  mill  is  generally  set  up  as 
near  as  possible,  and  a  hut  with  boiling  pans.  The  canes  are  cut  gmdually,  and  in  an 
acre  of  ground  the  cultivating  will  generally  last  for  about  15  days.  Each  cane  is 
passed  three  times  through  the  mill,  and  the  )uioe  is  at  once  taken  to  the  boiling  pans. 
There  wffl  be  four  such  boiHngiB  in  each  day,  and  each  boiltng  is  calculated  to  produce 
2i  maunds  of  jaggery.  An  acre  oi  sugar-o^ae  is,  therefore^  estimated  to  produce  60 
boilings  at  2|  maunds  of  each,  or  150  maunds  of  jaggery.  The  average  market  price 
of  jaggery  is  Ri«4to  Ri-i2  per  maund,  so  that  the  outturn  is  a  valuable  one.  In 
order,  however,  to  form  an  opinion  of  the  net  profit  to  the  ryot,  it  wlH  be  as  wdl  to 
fflance  at  the  actual  cost  of  productkm.  For  the  details  under  this  head,  as  well  as 
for  many  of  the  particulars  aWeady  jn^en,  I  am  indebted  to  the  inqwries  of  the  Sub- 
Diviswn  Serishtadar  Tep^rumatl  Oheity.  These  inquiries  I  have  also  mudeavoured 
to  verify  by  personal  investigation.  The  calculation  is  based  upon  the  supposition 
that  there  are  two  or  three  members  otf  the  ryot's  family,  so  that  he  has  not  to  employ 
so  much  labour  as  a  stranger  would  have  to  do. 

JRjiiot  debtor  for  one  Acre  of  Sugar -eane. 


a.p. 
a    o 

O     Q 

o    o 
o    o 


To  8^000  cuttings,  at  R4  P^  i»ooo       •        •        *        •  ^ 

To  60  bandies  of  manufe,  at  10  bandies  per  rupee         •  6 

To  30  w%aunds  of  oil-cakes,  at  6  maunds  per  rupee       •  5 

To  10  nights  of  sheep  peaainf^,  at  8  annas  per  night       •  5 
To  rent  Sir  paa  in  which  the  juice  is  boiled,  at  ten  annas 

perdiem •        •  960 

To  rent  for  milt,  at  five  annas  per  diem          «        •        •  4  1 1    o 

To  carpenter  kr  regulating  mUl  .        ••••  300 

Total       .  65    i    o 


**  The  total  capeases,  irpespective  of  the  value  al  the  labour  for  wieeding,  tyiog.  and 
pkmghtttg,  amount  to  R65-1.  To  this  must  he  added  the  rent  of  the  land»  which, 
as  the  crop  lasts  ior  18  months  and  receives  a  constant  supply  of  water,  wiU  have  to 
pay,  say,  K8  origioat  assessment  and  two  extra  (Jdssu^'aefy)  rates,  or  R8  in  addition. 
TlMe  total  cost  oTproductwn  is,  therefore,  R8i-i,  and  the  value  of  the  product  is  R225, 
leaving  a  margin  of  profit  of  R143  for  18  months'  labour  to  the  ryot,  or  R95-15-4  pcr 
annum.  This  calculation,  however,  does  not  include  the  cost  of  agricultural  stock 
and  instruments.  No  ryot  undertakes  the  cultivatk>n  of  an  acre  of  sugar-cane  unless 
he  has  at  least  three  pairs  of  bullocks,  the  original  cost  of  which  will  not  be  less  than 
R180.  A  huMock  is  stipposed  to  last  for  ten  years  when  used  for  wet  plougfaiitf^  so 
that  one-tenth  of  R 180  should  be  added  to  the  annual  cost  of  production.  In  addition 
to  thb  charge  there  is  an  annual  expenditure  on  ploughs,  pk>ugh8hares,  ropes, 
buckets,  etc.,  which  I  underrate  when  I  give  it  at  K20  per  annum,  so  that  these 
items  will  reduce  the  net  profit  from  R95  to  K58  per  acre.  Of  course,  the  agricultural 
stock  can  also,  during  the  time  the  cane  is  maturing,  be  employed  in  other  labour ; 
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but,  as  no  ryot  can  undertake  the  cultivation  of  an  acre  of  sugar-cane  unless  he  pos- 
sesses the  stock  already  mentioned,  the  crop  is  only  cultivated  by  wealthy  ryots.  If  it 
happens  that  the  ryot  has  to  irrigate  his  cane  from  a  well,  his  cost  of  production  is 
materiallv  increased,  for  additional  expense  is  incurred  in  raising  water,  both  in  bul- 
locks ana  servants.  The  result  is  that,  though  the  outturn  of  suear-cane  is  so  good, 
it  b  generally  only  cultivated  on  inam  or  lowly  assessed  lands.  In  the  complicated 
assessments  which  exist  in  this  district  much  of  the  best  land  has  been  given  away 
on  rates  lower  than  those  usually  charg^.  This  was  frequently  done  in  former  years 
out  of  consideration  to  the  proprietor  on  account  of  services  rendered.  On  lands  such 
as  these  and  on  inam  lands,  therefore,  ryots  prefer  to  cultivate  sugar-cane.  On  the 
fully  assessed  lands  they  are  in  the  habit  of  cultivating  paddy,  cholum.  or  raggy, 
since  far  less  expense  is  incurred  in  their  agriculture,  the  crop  is  quickly  matured, 
and  in  the  event  of  a  season  failing  they  can  count  upon  getting  remission  "  (Man. 
Cuddapah  Dist.,  206,  210-213). 

GaNJAM. — "  The  sugar-cane  grown  in  Ganjam  is  of  excellent  quality,  and  is  said 
to  be  the  best  in  India.  It  dem^ndb  more  care  and  attention,  however,  than  any  other 
cropj  and  is  never  grown  for  two  years  in  succession  on  the  same  land.  The  ground 
requires  to  be  well  manured,  with  oil-cake  or  other  suitable  manure.  Sugar-cane  is 
estimated  to  require  one-third  more  water  than  rice,  and  takes  ten  months  before  it 
reaches  maturity.  In  spite  of  these  drawbacks,  however,  the  crop  is  one  which  is 
exceedingly  prontable  to  the  peasant  who  can  afford  to  grow  it.  Sugar-cane  is  chiefly 
cultivated  about  Aska  "    (Mad,  Man,  Admin,,  II,,  78). 

The  account  quoted  above  (^.  ^25)  from  Dr.  Roxburgh's  report  now  loo 
years  old  may  be  accepted  as  giving  the  main  facts  regarding  sugar-cane 
cultivation  in  this  district.  From  the  chapter  on  the  History  of  the  effort  to 
establish  Sugar  Planting  as  a  European  Industry  in  India,  it  will  be  seen 
that  attention  was  early  dk'ected  to  this  district  as  one  of  the  best  in 
India.  That  interest  may  be  said  to  have  gradually  matured  into  the 
Aska  sugar  mills — one  of  the  largest  and  most  successful  works  of  this 
kind  in  India. 

Godavery  District.— "The  masaka  or  sandy  regada  soW  is  the  best  for 
this  cultivation.  Sandy  soils  also  answer,  if  very  wdl  manured.  The  pure  regada 
soil  is  the  worst.  Before  planting  a  sug^r-cane  garden,  the  ^ound  must  be  ploughed 
at  intervals  for  a  whole  year,  at  least  ten  times  in  all.  Twice  or  thrice  it  should  be 
manured,  and  the  sheep  and  cows  may  be  picketed  on  it  with  advantage.  During 
all  this  time  the  ground  is  left  fallow.  In  the  second -year  when  the  time  of  planting 
approaches,  it  is  a^ain  ploughed  and  levelled,  and  small  beds,  each  two  yards  square, 
prepared.  Water  is  admitted,  and  the  soil  dug  up  with  the  mamooiy  to  the  depth  of 
eight  or  ten  inches,  and  kneaded  till  it  acquires  the  consistency  of  mud.  The  heads  * 
of  the  sugar-cane  of  the  previous  year,  each  about  a  foot  long,  and  called  dawa,  are 
then  planted  or  buried  in  the  bedis  at  the  rate  of  ten  in  each  —  they  are  placed  hori- 
zontally and  well  covered  with  the  mud,  whicH  is  then  allowed  to  dry  for  ten  or 
twelve  days  until  it  cracks,  when  sufficient  water  is  again  admitted  to  close  up  the 
cracks.  Each  cane  head  planted  will  have  four  or  five  joints,  and  from  each  joint  a 
shoot  springs,  and  makes  its  appearance  from  20  to  30  days  after  planting.  Other 
shoots  spring  from  the  sides  of  the  first,  some  of  which  die.  After  the  shoots  appear, 
the  beds  should  be  weeded  from  this  time  till  the  cane  is  ready  for  cutting,  fresh  water 
must  be  admitted  every  four  days.  In  three  months  from  the  time  of  planting,  the 
shoots  attain  about  the  height  of  a  yard,  and  at  this  stage,  it  is  usual  for  the  outside 
leaves,  which  decaying,  have  fallen  down  from  the  stalk,  to  be  carefully  wrapped  and 
bound  round  it  as  a  support  and  protection.  This  operation  is  called  topu  suttu. 
When  the  stalk  gets  to  the  height  of  four  or  five  feet  it  requires  still  further  support 
to  prevent  its  being  blown  down.  A  bamboo,  15  feet,  long,  is  placed  between  every 
two  canes,  which,  together  with  their  offshoots,  are  bound  to  it ;  eight  or  ten  inches  of 
the  top  of  the  cane  are  left  loose,  and  any  dead  shoots  are  now  removed.  By  the  time 
the  canes  are  six  months  old  a  stouter  bamboo  is  inserted  between  every  two  of  the 
groups  of  shoots  tied  to  the  smaller  bamboos,  that  is,  iust  half  the  number  of  large 
bamboos  are  stuck  in,  and  the  groups  of  canes  tied  to  them.  From  this  time  the  cane 
requires  to  be  tied  afresh  to  the  bamboo  every  six  weeks,  as  its  height  increases ;  al- 
together there  are  four  separate  tyings,  besides  the  original  tofu  suttu.  The  cane  is 
ready  for  cutting  in  a  year  from  the  time  of  planting.     In  the  Mogaltur  and  Nagaram 


*  See  the  frecjuent  foot-notes  on  this  subject,  scattered  throughout  the  series  of 
quotations  regarding  district  methods  of  cultivation  as,  for  example,  at  pp*  f28,  1^, 
186, 
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tal4is,  larffe  expenditure  if  incurred  in  fencing  the  sunr-cane  gardens  to  keep  out 
jackals,  winch  are  very  destructive;  for  this  purpose,  bamboos  are  placed  close  to- 
gether and  tied.  Immense  numbers  of  bamboos  are  required  for  these  fences"  (SettU' 
meni  RtporU  t^6o,  pp.  t4i't4M), 

KaRNOOL.—««  Sugar-cane  is  cultivatad  in  Nandyil,  K&lva,  RimaUak6ta,  Done, 
andCambum.  The  method  of  cultivation  is  the  same  as  everywhere  else.  Except 
in  a  few  paces  where  sugar  is  not  manufactured,  the  cane  grown  is  the  Mauritius 
sugar-cane  introduced  into  this  district  in  Fasli  1353(1843)  when  cuttings  were  first 
sent  from  Madras.  This  cultivation  was  for  several  years  encouraged  by  the  remission 
of  the  Government  tax  on  lands  grown  with  it.  The  native  cane  b  still  grown  in 
Cambum  and  a  few  other  places,  but  sugar  is  not  mannfiactunMl  from  it ''  {Man. 
Kumool  Dist.,  §70). 

North  Aucot.— Karumba,  Tamil;  Cheruku,  Tdugu.— "This  crop  is  always 
raised  upon  irrigated  land,  more  often  under  a  wdl  than  a  tank,  since  the  former 
affords  a  more  certain  supply,  and  the  canes  need  constant  watering  for  the  ten  or 
deven  months  that  they  are  growing.  It  also  needs  much  manure,  and  is  an  expen- 
sive crop  to  raise,  so  that  only  the  richer  ryots  attempt  it ;  in  many  parts  it  is  not  the 
fashion,  so  that  though  there  may  be  wesithy  farmers^  little  or  no  sugar-cane  is  seen. 
It  is  chiefly  raised  above  the  Ghauts,  where  its  cultivation  is  carried  on  more  carefully 
and  scientifically  than  elsewhere,  but  a  good  deal  is  also  grown  in  Chittoor,  Chandra- 
gin,  and  the  west  of  Kirvetnagar. 

"There  are  several  varieties  of  the  cane,  but  the  ordinaigr  ones  are  caUled  rasihdli, 
ndman,  imar,  red  and  big,  which  only  vary  in  the  sixe  or  colour,  and  are  cultivated 
in  the  same  way  and  with  much  the  same  results.  The  crop  is  never  sown  on  the 
same  ground  in  consecuthre  years.  A  field  which  has  carried  (Muldv,  rigi,  or  other 
irri^ed  crop  is  therefore  selected,  and  in  December  its  preparation  begins.  Should 
it  be  k>w  a  cnannel  is  dug  all  round  to  act  as  a  drain,  and  the  soil  is  daily  ploughed 
across  and  across  for  several  days  until  it  has  become  thoroughly  pulverised.  To 
assist  in  producing  this  effect,  men  with  heavy  sticks  beat  the  hard  clods  to  pieces. 
When  the  tilth  is  fine  enough,  the  surface  is  fevdled  and  sheep  are  penned  on  it  for 
several  davs.  A  great  amount  of  farmyard  manure,  with  {^dkdkdna^a  flowers^is 
also  brought  (sometimes,  it  is  said,  as  much  as  75  tons  to  an  aero)  and  worked  in  with 
ploughs.  Then  the  fidd  about  April  is  divided  into  ridges  separated  by  channels,  and 
m  the  ridges  are  lightly  placed  cuttings  of  the  previous  season's  cane,  about  a  thou- 
sand to  the  acre,  each  set  in  a  little  powdered  manure.  For  a  fortnight  the  channds 
aro  flooded  once  in  four  or  five  days  until  the  cuttings  send  out  shoots  ;  then  the  soil 
is  loosened  with  a  hoe  or  by  a  plough  drawn  by  men,  and  no  water  is  allowed  for  a 
week.  After  this  the  channels  are  cleared,  the  plants  earthed  up,  and  irrigation  is 
carried  on  regularly  twice  a  week  (except  in  rainy  weather)  until  the  canes  mature. 
When  they  are  a  toot  high  green  leaves  (above  the  Ghauts  always  of  the  kdnaga) 
are  buried  in  the  trenches  between  each  row.  Above  the  Ghauts  also  when  they  have 
attained  the  height  of  a  yard,  ryots  dig  pits  in  the  irrigating  channels  ^  at  the  head  of 
each  trench,  and  in  each  pit  place  a  maund  or  two  of  kdnaga  oil-cake  mixed  with  fresh 
cowdung  and  water.  This  is  allowed  to  ferment  for  four  days,  and  at  the  end  of 
that  time,  as  the  stream  passes  down  each  trench,  a  boy  stirs  up,  the  mixture,  a  little 
of  which  mingle  with  the  water  and  is  carried  along  with  it.  This  mode  of  manunng 
has  the  very  best  effect,  but  is  only  repeated  once  more  during  the  growth  of  the 
crop. 

'*  When  the  canes  aro  four  feet  high  their  sharp  leaves  begin  to  be  troublesome 
and  are  therefore  rolled  round  the  canes  and  tied,  thus  protecting  them  from  the  sun 
and  hot  winds,  preventing  splitting  and  keeping  them  succulent.  When  6  feet  high 
npright  posts  are  plantra  on  the  ground  and  bamboos  tied  to  them  horixontally, 
by  which  the  canes  are  supported ;  a  higher  row  is  added  as  the  crop  increases  in 
height.  All  this  time  weeds  have  to  be  carefully  eradicated  and  the  thorn  hedge 
surrounding  the  fidd  kept  intact  as  cattie  graxe  greedily  upon  the  canes.  In  Febru- 
ary or  March  the  crop  is  cut  dose  to  the  ground,  except  a  portion  left  for  cuttings, 
and  a  mill  having  been  set  up  hard  by,  the  juke  is  pressed  out  of  each  canj%  attor 
a  foot  or  so  of  the  top,  which  is  sapless,  has  been  cut  off  and  thrown  away.  The  mill 
is  a  rough-kx>ldng  machine,  made  to  take  pieces,  but  in  spite  of  its  roughness,  it  pw- 
forms  its  work  fairly  wdL  Two  cylinders  of  Acacia  wood  aro  placed  vertically  side 
by  side,  haviii|r  screws  cut  near  their  upper  extremities  which  work  into  one  another. 
One  of  the  cyhnders  is  slightly  higher  tnan  its  neighbour  and  has  a  honrontal  arm  at 
its  summit  which  by  means  of  ropes  is  dragged  round  and  round  by  oxen.  As  the 
cylinders  revolve,  the  canes  are  introduced  between  them  and  earned  throuefa,  parting 
in  the  passage  with  their  juk»,  which  flows  along  a  trough  into  a  pot  set  on  the  ground. 
Each  cane  is  thus  pressed  two  or  three  tiroes,  and  as  soon  as  enough  juKe  has  been 
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obtained  to  fill  one  of  the  broad  shallow  boilers  the  process  is  stopped  for  a  time,  and 
the  liquid,  before  it  has  had  time  to  ferment,  is  boiled,  with  some  lime  water,  for 
about  an  hour,  over  a  fire  of  wood  and  sugar-cane  refuse,  which  bums  with  great 
heat.  When  sufhciently  boiled  it  is  poured  into  a  tub  or  hollow  in  the  ground  ^ed 
with  stone  and  is  slowly  worked  about  with  a  stick  having  a  circular  piece  of  wood 
at  the  end,  until  it  stiffens  and  becomes  jaggery.  About  200  canes  of  the  small, 
and  175  of  the  big,  variety  generally  turn  out  a  Madras  maund  worth  of  jaggery. 
The  total  yidd  of  an  acre  is  worth  at  the  lowest  R150,  and  often  as  much  as  K300 
where  it  is  carefully  tended  "  {Man,  North  Arcot  Dist,,  326). 

MYSORE  AND  COORG. 
References. — Buchanan-Hamilton* s  fourney ;  Rice,  Gaaetteer,  Mysore 
and  Coorg  ;  Agru-Hort,  Sac.  /nd.  Trans.,  VII.,  94. 

The  detailed  report  furnished  by  Dr.  Buchanan-Hamilton  on  the 
sugar-cane  of  Mysore  would,  even  if  an  abridgement  of  it  were  to  be  fur* 
nisiied,run  to  many  pages.  The  writer  is,  therefore,  compelled  to  allow  the 
reader  to  consult  the  original  essay,  or  to  learn  particulars  from  the  Gazet- 
teer—a work  which  shomd  not  be  difficult  to  procure.  The  following  brief 
statement  of  sugar-cane  in  Coorg  may,  however,  be  given,  the  more  so  since 
in  many  respects  it  is  applicable  to  Mysore  as  well ;— 

"  The  statistics  of  Coorg  concerning  the  ^  production  of  sugar  are  scared  y  deserv- 
ing of  notice,  as  its  cultivation  is  extremelv  limited,  being  confined  to  about  30  acres 
of  land  in  the  whole  Province ;  and  the  plots  seldom  exceed  one  acre  in  size  and  are 
put  down  mostly  at  the  head  of  the  paddy  flats,  chiefly  in  the  vicinity  of  Verajendra- 
pett  in  the  Yedenalknad  taluk.  No  sugar  whatever  is  extracted  anywhere  from  the 
cane,  but  when  ripe  it  is  cut  up  into  small  pieces  and  offered  for  sale  at  the  weekly 
markets,  and  none  is  cultivated  in  the  taluks  of  Padinalknad  and  Kiggatnad.  A  few 
long  stalks  of  cane  are  to  be  found  growing  in  the  back-yards  of  houses  and  in  plan- 
tain gardens  for  home  consumption. 

"There are  four  varieties  grown:  {1)  Nili  kabu,  or  the  bluish  cane ;  {2)  Patta- 
patti,  the  striped  variety ;  (3)  Rosa  dali,  a  superior  kind,  and  (4)  Cheni,  a  small 
coarse  variety.  The  first  of  these  varieties,  the  m/i  kabu,  is  raised  mostly  in  black 
soil  mixed  with  sand.  PcUta-patti  thrives  both  in  black  soil  and  white  clay,  while 
Rosa  dali  and  Cheni  are  found  to  be  best.suited  for  sandy  soils  and  those  mixed  with 
pebbles.  The  Mauritius  cane  might  be  introduced  with  advantage,  as  it  is  of  larger 
size  and  yields  more  saccharine  matter  than  the  common  native  varieties.  It  is.  how- 
ever, doubtful  whether  the  natives  themselves  will  take  any  great  interest  m  the 
matter.  For  instance,  some  stalks  were  noticed  by  me  growing  well  among  a  field  of 
sugar-cane  near  Chickamaglur  in  the  Mysore  territory.  The  natives  said  it  had  been 
introduced  many  years  previously  by  Mr.  Stokos,  and  admitted  that  it  was  superior 
to  the  ordinary  kind ;  notwithstanding  this,  they  said  that  all  that  they  ever  did  to- 
wards perpetuating  the  growth  was  to  plant  the  top  slips  equally  with  those  of  the 
other  kind  just  as  they  came  to  hand,  and  as  an  excuse  for  their  indifference  they  com- 
plained of  its  requiring  more  pressure  for  the  extraction  of  the  juice.-  The  present 
method  of  tillage  seems  best  suited  for  the  climate  and  requirements  of  the  country. 

**  As  no  separate  assessment  is  levied  on  lands  cropped  with  sugar-cane,  and  the 
patches  cultivated  with  it  are  so  small,  it  is  difficult  to  state  with  any  degree  of  ac- 
curacy the  exact  area  under  cultivation.    It  is  roughly  estimated  at  within  20  acres. 

"Trenches  ji  to  2  feet  deep  are  dug  3  feet  apaut,  over  which  weeds  and  other  refuse 
are  burnt;  cuttings  i|  teet  long,  taken  from  the  top  of  the  cane,  are  planted  \\ 
feet  apart,  usually  in  the  months  of  April  and  May.  Th^  require  to  be  heavily  manured 
first  after  being  planted,  a  second  time  after  four  months,  and  sometimes  a  third  and 
fourth  time  later  on.  The  soil  is  dug  up  round  the  plants  after  thev  have  formed  one 
or  two  nodes.  All  dry  leaves  are  removed  from  time  to  time.  The  croi>  requires  to 
be  irrigated  once  every  15  days  during  the  hot  season ;  in  some  places  it  has  to  be 
watered  as  often  as  once  in  two  or  three  days.  It  generall3r  takes  18  months  to  arrive 
at  maturity,  but  the  Rosa  dali  and  Patta-patti  variety  is  cut  in  15  months  when 
grown  on  good  soil. 

''The  best  soil  for  sugar-cane  is  black  mixed  with  sand.  It  flourishes  well  also  in 
a  rich  chocolate  soil.  The  same  extent  of  irrigation  is  not  needed  as  on  the  plains, 
as  Coorg  possesses  a  damp  climate. 

*'  The  cost  of  cultivation  is  roughly  estimated  at  R3C0  the  acre.  As  the  cane  is  sold 
in  the  raw  state,  no  charges  are  incurred  in  the  manufacture  of  sugar.  The  proceeds  are 
calculated  to  yield  R400,  or  a  net  profit  of  Rioototbe  ryot.    The  profit,  however, 
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depends  much  on  the  fertility  of  the  soil,  the  supply  of  irrigation  and  the  quantity  of 
manure  used.  It  may  in  places  be  Rioo  more  or  Koo  less  than  just  given  as  being  the 
averag^e.  It  is  a  most  exhaustive  crop,  and  the  soil  requires  to  lie  fallow  for  a  year 
after  to  recover. 

"  It  is  difficult  to  estimate  the  production  of  sugar  per  acre,  as  the  cane  is  not 
crushed  in  Coorg  for  that  purpose.  About  8,000  canes  are  sn^wn  on  an  acre  plot, 
and  if  each  be  sold  on  an  average  at  one  anna  in  the  market,  they  would  jrield  K500, 
from  which  cost  of  carriage  to  the  market  and  retail  vendor's  commission  have  to  be 
dolucted. 

"Coorg  draws  its  supply  of  sugar  and  ja^ery  from  Mysore.  The  quantity  of 
sugar  said  to  be  imported  is  i,3J3i  niaunds,  v^uea  at  K 26,364,  or  R30  the  maund  of 
80ft.  The  quantity  of  jaggery  imported  is  1,050  maunds,  of  the  value  of  R7^5«>»  w 
on  an  average  R7-3'3  the  maund  of  80th. 

"  It  is  needless  to  enter  into  the  further  details  called  for  in  the  remaining  para- 
graphs of  the  memorandum,  owing  to  the  very  limited  extent  of  the  enterprise  in 
Coor^.  The  cultivation  of  the  cane  might  be  extended  over  a  much  larger  area  of 
land  m  Coorg  which  is  suited  for  it,  but  the  chief  obstacles  to  such  extension  consist  in 
the  sparseness  of  the  rural  population,  and  the  high  wages  paid  to  labourers,  who  have 
to  be  imported  from  Mysore  and  the  Malabar  Coast. ^  Were  large  irrigation  works 
constructed  by  throwing  dams  across  the  Cauvery  and  its  tributaries,  the  Harinei  and 
Latchmantirth,  at  points  where  the  construction  of  such  dams  is  said  to  be  feasible,  it 
might  lead  to  this  valuable  product  being  cultivated  on  a  larger  and  sufficiently  remu- 
nerative scale  in  the  low-lying  eastern  valleys  bordering  on  Mysore,  where  the  soil  is 
rich  and  labour  is  cheaper  and  more  abundant  than  in  other  parts  of  Coorg.^ 

"  At  present  the  attention  of  capitalists  in  Coorg  is  directed  almost  entirely  to  the 
cultivation  of  coffee  and  cinchona"  {Col.  Hill,  Commissioner  of  Coorg,  1882), 

IX.-BURMA.* 

References.  ~i/<u<m,  Burma  and  Its  PeopU,  $05 ;  GoMottetr,  Vol  I., 
423-4^ ;  Agri.'Hort,  Soc.  Ind.,  Trans. .— /^'.,  184  ;  VL,  129-^48,  Proc, 
6;  VII.,  129-134*  Proc.y  13,  142 ^  ►  III..  $4-^,  Proc.,  443,  4S9 ;  Journal, 
II.,  25'»  Sel.  2U'2/3f  2Ti ;  III»,  228-236,  Proc,,  162-163.  »68,2S2;  IV,, 
VI.,  Proc,  3t;  Proc.,  25;  X.,  43-50  (palms);  XII.,  Proc.,  {186 r, 
Andaman)  3-4,  {1862)  10,  {1863)  45  ;  An  Extensive  Official  Correspondence 
down  to  i8gt. 

Area,  Onttnm,  and  Consumption. — It  does  not  appear  that  any 
additional  information  of  much  importance,  applicable  to  the  province  as 
a  whole,  has  been  published  since  the  date  of  Mr.  Schofield's  Note  on 
Sugar.  The  following  passage  from  that  publication  may  therefore  be 
here  given  :— 

"  The  area  under  sugar-cane  is  small.  It  has,  however,  increased  considerably,  the 
figures  for  1885-86  being  10,500  acres  as  compared  with  6,500  acres  in  1881-82.  The 
outturn  of  coarse  su^r  per  acre  is  reported  to  be  35  maunds.  Accepting  this  rate, 
which  seems  rather  high,  the  total  outturn,  calculated  on  the  acreage  of  1885-86,  is  3*67 
lakhs  mannds.  The  net  imports  are  five  lakhs  maunds,  so  that  the  total  consumption 
\i  8*67  lakhs  maunds,  or  ^  seers  oer  head  of  population  (3!  millions). 

**  Great  efforts  are  being  made  by  the  Provincial  Agricultural  Department  to  extend 
the  cultivation  of  sugar-cane  in  this  Province,  which  at  present  impoits  largely  from 
Upper  Burma,  Calcutta,  Madras,  and  the  Straits  Settlements,  though  in  some  places 
its  soil  and  climate  are  said  to  be  well  adapted  to  the  cultivation.  Mr.  D.  M. 
Smeaton,  when  Director  of  Agriculture  in  this  Province  in  1882,  wrote  as  follows  :  — 

" '  There  can  be  no  doubt  in  my  mind,  after  what  1  have  seen,  that  the  Btlin  tract 
is  in  a  remarkable  degree  suited  to  the  cultivation  of  sugar-cane.  The  fact  that  the 
same  land  can  go  on  from  year  to  year  producing  cane  at  a  constant  and  high  rate  is 
very  striking',  not  to  speak  of  the  further  fact  that  the  land  can  bear,  and  bear  well, 
other  crops  in  the  event  of  a  rotation  being  expedient. 

**  The  chief  obstacle  in  the  way  of  extension  of  cane  cultivation  in  Lower  Burma  is 
the  indebtedness  of  the  cultivators.  Advances  were  made  to  these  cultivators  com- 
mencing from  1883  :  this  relief  is  said  to  have  led  to  a  slight  reduction  in  the  rates  of 
interest  and  to  an  improvement  in  the  condition  of  the  cultivators.  The  following 
extract  shows  that  this  experiment  was  interrupted  by  the  outbreak  of  rebellion  among 
the  Shans  at  the  end  of  1885 : — 

"  *  The  efforts  made  in  former  years  to  encourage  the  cultivation  of  the  sugar-cane 
and  the  manufacture  of  jaggery  in  the  Shwegyin  district  were  continued  during  the 
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year  under  report,  and  K  17.820  were  advanced  to  sugar-cane,  grrowers  in  the  Bilin 
township  of  that  district.  The  progress  of  cultivation  was  hindered  and  the  recovery 
of  advances  was  rendered  £fficult  by  the  outbreak  of  rdKllion  amon|f  the  Shans  in 
December  1885.  One  of  the  most  influential  of  the  Shans  in  the  Bilin  valley  joined 
the  rebels  and  drew  many  after  him.  In  consequence  of  these  defections  and  of  the 
prevailing  disquiet,  nearly  Ro,50o  of  the  advances  made  during  the  past  two  seasons 
have  yet  to  be  recovered.  In  consequence  of  the  unsettled  state  of  the  Shwegyin 
district  no  further  advances  have  been  made  "  {Paragraph  70,  General  Adfrnnistro" 
tion  Report,  1885-86). 

Mr.  Edward  O'Riley  furnished  many  instructive  papers  to  the  Agri.- 
Horticultural  Society  of  India  on  the  subject  of  the  cultivation  of  sugar-cane 
in  Burma.  Some  of  these  deal  with  the  efforts  which  had  been  made,  about 
the  year  1840,10  introduce  superior  races  of  cane  from  the  West  Indies 
and  other  countries,  but  certain  of  his  papers  exhibit  also  the  peculiarities  of 
the  indigenous  Burmese  cultivation  The  following  two  passages  may  be 
eiven  as  an  exemplification  of  these  subjects.  Speaking  of  one  of  the 
then  most  popular  foreign  canes— the  Otaheite— Mr.  O'Riley  says  :— 

"Your  remarks  on  the  subject  of  the  Otabeite  cane  in  Tirhoot  are  very  interesting : 
the  same  amount  of  produce,  or  even  more  on  the  average  per  acre  of  new  soil,  on 
this  coast,  may  be  obtained,  with  the  very  material  li>oint  in  its  favour  of  being 
entirely  free  from  the  attcuks  of  white  ants,  a  subject  which  app^us  to  oppose  very 
serious  obstacles  to  the  extended  cultivation  of  the  Otaheite  plant  in  the  Upper  Prov- 
inces.  I  have  given  this  ^int  a  good  deal  of  attention  of  late,  and  after  a  personal 
inspection  of  all  the  Otaheite  cane  grown  in  the  vicinity,  I  have  not  found  a  single  patch 
injured  by  the  attacks  of  those  insects,  notwithstanding  the  fact  of  their  abounding  in 
the  vicinity,  and  in  manv  cases  literally  in  the  cane-ftelds,  where  they  may  be  seen 
covering  the  stumps  of  the  trees  left  after  burning  ^the  new  jungle.  It  is  a  singular 
fact,  that  I  have  never  heard  a  complaint  nmde  by  the  native  cultivators  of  the 
ravages  of  white  ants,  not  only  in  regard  to  the  Otaheito  cane,  but  of  all  kinds  in  culti- 
vation. To  afford  every  information  in  regard  to  the  nature  and  properties  of  the  soil, 
the  produce  of  which  is  exempt  from  this  pest,  I  have  the  pleasure  of  forwarding  in 
charge  of  Oaptain  Russel  of  the  Ganges,  a  box  of  the  soil  taken  from  one  of  the 
gardens,  which  is  about  the  average  of  all  the  cultivation  in  this  vicinity.  In  the  same 
box  are  two  paper  parcels  from  Major  Macfarquhar,  at  Tavoy,  containing  speci- 
mens of  the  soil  of  his  garden,  in  which  he  states, '  that  Otalittite  cane  has  been 
Rowing  for  the  last  five  or  six  years  uninjur^,  although  there  are  leeions  of  white  ants 
|in  every  direction.'  I  trust  that  an  examination  of  these  soils  may  lead  to  some  data, 
that  mav  be  useful  in  guiding  future  operations  in  this  description  of  cultivation. 

*•  I  find  that  by  pkunn^  a  good  layer  of  common  charcoal  from  the  furnaces,  under 
all  materials  of  wood,  subjected  to  the  ravages  of  white  ants,  they  are  well  preserved 
and  in  no  case  have  I  discovered  any  damage  when  this  precaution  has  been  taken ; 
perhaps  the  application  of  the  refuse  of  the  furnaces  to  the  soil,  when  opening  the 
furrows  previous  to  planting,  might  be  Attended  with  success  in  this  respect;  at  all 
events  it  is  worth  the  tnaX*^ (S^ournals,  Agri^-Hort,  Soc.  Jnd.,  Vol.  IIL,  229.) 

Mr.  Edward  O'Riley,  in  one  of  his  communications  to  the  Agri.-Horti- 
cultural  Society  of  India,  furnishes  the  following  particulars  r^arding 
sugar  cane  planting  in  Burma  :— 

"The  descriptions  cultivated  in  this  province  are  the  rattan  and  red  canes,  the  former 
being  in  more  general  use  on  account  of  its  extreme  hardness ;  the  latter,  however,  is 
superior  in  quality  and  generally  attains  the  height  of  about  5  f  «et  on  an  average  with 
a  diameter  of  i^  inches. 

'*A  site  having  been  fixed  upon  for  the  purpose  of  planting  the  cane  (alwavs 
elevated  above  the  level  of  the  plains  'which  are  liable  to  inundation  during  the 
south-west  monsoon)  the  cultivator  commences  cutting  down  the  jungle^  about  two 
months  previous  to  the  rain&  which  is  then  burnt  and  allowed  to  remain  until  the 
first  showers  of  the  monsoon  have  penetrated  the  soil,  rendering  the  previously  bard 
surface  soft  and  friable,  and  without  any  further  process  the  stoles  are  planted  per- 
pendicularly in  rows  at  the  usual  distance  apart,  covered  over  with  the  burnt  soil  ^  and 
allowed  to  vegetate  without  any  other  attention  being  paid  them.  A  plough  is  an 
article  almost  unknown  to  the  cultivators,  and  in  no  instance  ever  applied  to  this 
speciesof  cultivation;  the  only  method  they  have  of  preventing  noxious  weeds  from 
springing  up  is  by  planting  cucumber,  chillies,  pumpkras,  cte.,  between  each  row, 
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which  coupled  with  the^  property  the  burnt  soil  posMsses  in  this  respect  completely 
effects  the  object  ^  NotwitnsUnding  the  heavy^  fall  of  rain  during  the  season  (about  200 
inches)  the  cane  with  onlj^  this  attention  paid  it,  thrives  progressively  during  the  mon- 
soon, and  is  at  full  maturity  in  nine  montns  from  the  date  of  plantint?.  The  only  labour 
attending  a  plantation  of  the  above  description  besides  that  of  clearing  and  planting  is 
enclosing,  which  is  done  with  the  partially  burnt  stumps  found  on  the  ground. 

'*Tbe  cultivator  having  prepared  a  mill  composed  of  two  vertical  wooden  cylin- 
ders, supported  by  a  frame  and  worked  with  a  buffalo,  the  cane  is  manufactured  on  the 
spot  The  juice  undergoes  no  process  of  clarification,  except  that  of  removing  the 
scum  from  the  surface  during  the  ebullition,  and  beii^  sufficiently  inspissated,  it  is 
thrown  intoa  shallow  frame  where,  from  exposure  to  the  air,  it  formsa  heavy,  hard  mass; 
it  is  then  cut  into  small  squares  and  conveyed  to  the  basars  for  sale,  where  it  is  disposed 
of  at  about  Rao  i>er  100  vus  of  3651b. 

"  The  following  statement  is  procvred  from  a  cultivator  who,  not  taking  into 
account  the  value  of  his  labour,  or  that  of  his  family,  assured  me  that  he  hadmade 
R400  by  his  cultivation  of  one  season  ;  it  will  be  seen,  however,  that  his  remuneration, 
taking  every  thing  into  account,  and  allowing  13  months  for  the  completion  of  his 
undartakiag,  affords  a  much  greater  inducement  to  the  natives  to  become  cultivators 
than  working  a^  hired  coolies,  even  at  the  high  rates  current  here  (^  a  rupee  per  day), 
more  especwly  as  the  Burmese  cannot  be  convinced  that  they  should  take  tneir  own 
labour  into  account  in  their  cultivation,  and  as  the  gross  amount  of  returns  appear  to 
them  the  real  profit.  I  am  decidedly  of  opinion  that  a  very  large  extent  of  this 
province  would  be  soon  brought  into  cultivation  were  the  inhabitants  more  abundant ; 
as  it  is,  a  number  of  persons  who  have  become  aware  of  the  advantages  derived  from 
it  have  commenced  clearing  jungle  to  a  considerable  extent,  and  as  they  pay 
nothing  for  the  ground,  and  tne  outlay  required  is  only  the  trifling  one  foe  the  plants, 
a  yearly  increase  must  necessarily  ensue,  an  emulation  will  be  created  and  improve- 
ments uptm  their  present  slovenly  method  of  cultivating  will  obtain  footing  which, 
aided  by  the  powerful  stimulant  of  European  enterprise  and  skill,  will  eventually  fi^ive  a 
name  to  these  provinces  hitherto  not  possessed. 

"  The  following  is  the  calculation  above  alluded  to- 
One  man  with  a  family  of  a  wife  and  two  children  can  clear  ground  and  plant 
10^000  plants  which  cost  R14.    If  the  man  and  his  bmily  were  to  employ  their  labour 
as  birea  coolies  they  could  procure  ~ 
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The  man  Rio  per  month,  13  months  . 
The  wife  R5  per  month,  13  months  . 
The  children  R4  per  month,  la  months 


—  ISO 

,        »        60 

-  J^ 

376 

The  crop  stands  him  at  maturity         .        .        •        •       390 
The  average  of  each  stole  at  the  lowest  is  4  canes, 
10,000  stoles,  40,000  canes,  which  produce  of  coarse 
sug[ar  60  viss  per  maund,  3,400  viss  sells  in  Moul- 
mein,  R30  per  100  viss    ......        480 

Leaving  a  profit  to  the  cultivator  more  than  he  could 
procure  as  hired  labourer  for  13  Aionths  .         .         .        170 

"  M5.— It  must  be  observed  that  very  few  Burmese  will  work  aren  six  months 
consecatively;  hence  the  rate  of  Rio  per  month,  which  I  have  stated  as  the  man's 
wages  for  13  months. 

"  With  the  apathy  peculiar  to  their  character,  the  Burmese  look  no  farther  than 
present  advantage  dictates ;  the  only  labour  required  to  produce  a  fair  crop  of  ratoons 
would  be  nearly  banking  the  plants  during  the  rains  and  trashing  them  properly, 
neither  of  which  is  done ;  the  consequence  is  that  the  old  stems  being  left  to  themselves 
during  the  dry  season  are  either  killed  by  the  heat  or  choaked  by  the  parched  surface 
through  whkh  the  fresh  roots  must  penetrat^  and  such  straggling  canes  as  make  their 
appearance  and  come  to  maturity  are  little  better  than  rattans  in  appearance" 
(Jrans,  l839.  Vol.  VII.,  /3p-/J^). 

Mason  sajrs:  "That  Burma  iswdl  adapted  for  the  cultivation  of  sugar-cane 
has  been  wdl  tested  by  Mr.  O'Riley,  who  made  many  tons  of  excellent  sugar  from 
cane  that  was  raised  at  Amherst.  In  Hindustan  the  mucilage  of  the  musk  melon* 
Abelmotchns  (Hibiscus)  moschatus,  is  used  to  clarify  sugar,  and  it  is  one  of  our 
most  common  indigenous  plants.    Both  the  Burmese  and  Kareos  grow  sugar-cane, 
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which  they  chew  for  its  juice,  and  from  which  they  make  cake  sugar.  Considerable 
quantities  are  imported  from  the  Shan  States ;  and  I  have  seen  as  fine  looking  sugar- 
cane on  the  mountains  of  Toungoo  as  1  have  ever  beheld  on  the  flats  o!  New  Orleans." 

Though  dealing  only  with  a  section  of  Burma,  the  various  papers 
which  have  appeared  on  the  sugar-cane  of  the  Beelin  township  maybe 
mentioned  as  of  special  interest  This  would  appear  to  be  the  tract  of 
Burma  in  which  the  g^reatest  success  has  been  attained  and  where  expan- 
sion in  the  future  is  most  likely  to  occur.  Mr.  Bridges  defines  this  region 
as  follows : — 

"The  cane-gprowing  lands  extend  for  about  33  miles  on  the  banks  of  the  Beelin 
river  and  for  about  17  miles  on  those  of  the  Thehbyoo.  These  two  large  rivers  run 
nearly  due  south  from  the  Yoma,  and  are  separated  by  a  tract  of  tree-judgle  about  12 
miles  wide,  which  is  wata-ed  by  the  Choungbya,  Choungsouk,  and  Gonyinweh  creeks. 

"The  available  land  is  chiefly  found  on  tbe  banks  of  the  Thehbyoo  river,  where 
cane-cultivation  has  only  extended  within  the  last  four  or  five  years.  ^ 

"In  addition  to  the  land  immediately  available  for  cane-cultivation,  there  is  a 
large  anxnint  of  suitable  land  which  remains  uncultivated  owii^  to  various  accidental 
causes.  Thus  the  greater  portion  of  the  land  now  flooded  could  be  reclaimed  by  con- 
necting it  by  cuttings  north  and  south  with  the  Beelin  river  :  these  cuttings  would  not 
only  drain  the  land,  but  also  bring  large  quantities  of  alluvial  deposit  which  would 
gradually  raise  the  level  of  the  land  and  rendered  it  suitable  for  cane-cultivation.  la 
many  instances  the  cultivators  themselves  are  anxious  to  dig  these  cuttin^fs  :  thus 
the  villagers  of  Kadrpoo  wish  to  connect  the  Kanyinbin  with  the  Beelin  nver  ;  the 
cultivators  of  Nyoungpalin  wish  to  make  a  cutting  from  the  Belingfyo  to  the  Beelin  : 
these  two  streams  are,  however^  Government  fisheries,  and  the  lessees  naturally  object 
to  any  interference  with  their  rights.  There  are  other  fisheries  in  the  cane  tract  which 
are,  i  believe,  of  little  value,  and  the  abolition  of  which  would  improve  the  drainage  of 
the  country. 

•*  On  the  Thatone  side  of  the  river,  and  below  Ngetchoon  in  the  Beelin  township, 
there  is  still  land  available  for  cane-cultivation,  but  this  land  has  either  been  taken  up 
for  paddy  cultivation  or  is  claimed  by  the  paddy  cultivators  as  gn^ing  grouncf. 
Similar  claims  to  grating  ground  are  made  on  the  Beelingyo,  near  Beelin,  and  near 
Shwaynyo  village  on  the  Thehbyoo  :  these  grazfnegrounds  have  not,  I  believe,  been 
fixed  by  Government,  and  there  would  be  no  difficulty  in  fixing  suitable  grazing 

Sounds  in  a  tract  where  waste  land  is  plentiful  so  as  to  allow  of  the  more  \^uable 
nd  being  taken  up  for  cane-cultivation.  At  Neetchoon  the  Beelin  river  is'rapidly 
cuttine  throug[h  the  paddy  land  in  the  bend,  and  th  s  land  will  have  to  be  thrown  up 
-  by  paddy  cultivators  and  will  be  taken  up  for  cane-cultivation. 

"  Nature  cfSoil. — The  soil  of  the  valleys  of  the  Beelin  and  Thehbyoo  is  almost 
entirely  deep  grey  loam,  mixed  here  and  there  with  light  clay.  The  land  is  covered 
by  the  floo<b  for  a  few  days  at  intervals  during  the  rains  to  a  depth  of  two  or  three 
feet  and  a  thick  layer  of  alluvial  soil  deposited  on  it. 

**  Modes  of  Cultivation.—y/here  new  land  is  cleared  or  land  already  cultivated 
has  been  left  fallow,  the  cultivator  turns  up  the  soil  with  a  hoc  at  the  beginning  of 
the  rains  (May  or  June) :  he  then  leaves  the  soil  to  rest  until  September,  when  he 
digs  holes  about  10  inches  deep  and  one  foot  wide  at  intervals  of  one-and-a-half 
foot  from  each  other.  Three  pieces  of  cane  (agyoung)  about  five  inches  long  are 
then  placed  in  a  slanting  position  in  each  of  these  holes,  so  that  one  end  of  each  plant 
touches  the  ground  and  the  other  protrudes  about  an  inch  over  the  top  of  the  hole. 
The  cane-pieces  are  then  partly  covered  up  with  loosened  earth.  There  are  generally 
three  joints  to  each  of  the  cane-pieces,  and  each  joint  has  one  eye.  Many  of  the 
young  shoots  being  however  destroyed  by  the  heat  or  other  accidental  causes,  it  b 
seldom  that  more  than  five  or  six  canes  are  found  to  one  stool. 

"Some  cultivators  ploueh  their  land  three  times  at  the  beginnin^f  of  the  rains  in- 
stead of  turning  it  up  with  the  hoe;  but  the  more  reneral  practice  is  amply  to  run 
deep  furrows  through  the  land  in  September  and  then  place  the  cane-pieces  longitu- 
dinally at  the  bottom  of  the  breach,  which  is  about  10  inches  deep  and  one-and-a-half 
foot  wide.  The  space  left  between  the  furrows  varies  from  two  to  three  feet  according 
to  the  nature  of  the  soil. 

"  Before  the  cane  is  planted,  the  land  is  cleared  of  grass  and  weeds.  About  ten 
days  after  the  cane-pieces  have  been  planted,  the  earth  is  loosened  in  the  intervals 
between  the  holes  and  the  cane-pieces  further  covered  up  with  mould.  In  the  month 
of  Pyatho  (bi«inning  of  Januany)  the  earth  is  a^ain  loosened  and  the  plants  further 
covered  up.  About  the  month  of  Kazon  (May)  the  land  is  again  cleared  of  weeds 
and  grass  and  the  plants  are  then  left  until  the  month  of  Wagoung  or  Tawthalin 
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(August  and  September),  when  they  are  stripped  of  the  leaves  that  have  become  old 
and  withered. 

**  There  are  arenerally  three  or  four  young  shoots  or  ratoons  which  spring  up  from 
the  old  stool.  Where  these  ratoons  are  sufficiently  thick,  no  new  plants  are  put 
down  after  the  cane  ^  has  been  cut,  but  as  a  rule  cane-tops  (kvanbya)  are  planted 
(pkaseikihet)  in  the  intervals  between  the  ratoons  (kyanngoi)  after  the  l^d  has 
been  cleared  of  grass  and  weeds :  these  cane-tops  are  about  five  inches  long  and  are 
planted  from  November  to  the  beginning  of  January,  when  cane-pieces  can  no  longer 
oe  planted.  The  cultivators  state  that  one  ta  (0*38  acre)  yields  3,500  cane-tops, 
whereas  one  /a  of  cane  yields  enough  cane-pieces  to  plant  out  five  ^a«  (1*40  acres). 
Canes  sell  at  R20  per  1,000,  whereas  cane  tops  sell  at  Rs  per  1,000. 

"  After  the  second  year's  crop  the  land  is  either  left  fallow  for  a  year  or  again 
replanted  with  cane-to(>s  and  taen  left  fallow  the  following  year.  Some  poition  of 
each  plantation,  except  in  very  small  holdings,  is  left  fallow  every  year,  as  only 
enough  cane  is  cut  daily  to  supplv  the  amount  of  juice  required  for  boilmg,  and  part 
of  the  land  is  still  uncropped  m  Pyatho  (beginning  of  January),  when  the  son  is  too 
hot  to  allow  of  cane-tops  being  planted.  In  land  thus  left  uncultivated,  the  cultivator 
often  plants  paddy  for  his  fooa  provision  after  leaving  sufiBcient  space  between  the 
rows  of  paddy  to  put  down  cane-pieces  in  September. 

"  Cosi  of  Cullivation,-^  Fhe  cost  of  the  different  kinds  of  labour  hired  for  cane- 
cultivation  IS  as  follows :~ 

Per  <a  (0*28 
acies). 
i^  tu  p. 

Plou£[hing 300 

Clearing 1130 

Digging  holes  for  plants 300 

Planting 180 

Loosening  earth 300 

Ditto  (second  time) 300 

Clearing  (secona  time) 300 

Pruning 3oo 

Cutting  canes* 400 

Seed 600 

Total       .    25    o   o 

This  hire  includes  the  cost   f  keeping  the  labourers,  which  is  by  custom  estimated  at 
eight  annas  a  man  per  /a. 

*'The  cost  of  cultivation  in  a  plantation  worked  entirely  with  hired  labour  would, 
therefore,  amount  to  about  R90  per  acre.  The  greater  number  of  cultivators,  however, 
hire  little  or  no  labour  and  work  the  land  with  their  feimilies.  Those  who  work 
very  large  holdings  generally  hire  their  labourers  by  the  year  and  not  by  contract.  I 
would  estimate  the  average  cost  of  cultivation  per  acre  at  R 15  to  Rso. 
'*  The  instruments  used  in  cultivation  with  their  cost  are  as  follows  :  — 

a  cu  p. 

The  plough  w  Uh 300 

The  curved  hoe  (da^ouk) 100 

The  straight  hoe  {pauktoo) 100 

The  da  for  cutting  canes 080 

**  Cost  qf  starting  cflne-eulHvaHon  on  new  land. — The  only  extra  expenses 
incurred  in  cultivating  new  land  are  clearing  the  dephant  grass  and  fencin|^  in  the 
land  taken  up.  'l*he  cultivator,  as  a  rule,  cuts  timber  from  the  nel^bounng  forest 
to  make  a  fence  and  clears  the  land  with  his  family  without  any  hired  labour.  This 
work  is  done  in  the  dry  weather,  and  at  the  beginning  of  the  rains  the  cultivator 
generally  plants  paddy,  leaving  space  enough  between  the  rows  of  paddy  to  put  down 
cane-pieces  at  the  end  of  the  rains.  He  then  plants  out  one  or  two  acres  of  cane  if  he 
has  enough  capital  to  buy  seed  and  hire  labour,  but  as  a  rule  he  only  plants  one- 
fourth  or  half  an  acre  to  obtain  seed  for  the  following  year.  In  any  case,  he  has  to 
wait  for  about  twenty  months  before  he  obtains  any  return  from  his  plantation  and 
to  support  himself  and.  his  family  during  this  time. 

•  Two  labourers  are  hired  for  cutting  canes  for  each  mill  used;  they  are  paid  R15 
each  per  mensem  without  food,  and  they  cut  about  one  acre  of  cane  a  month,  one-half 
their  hire  being  put  down  to  cost  of  cultivation  and  one-half  to  cost  of  manufacture. 
This  would  give  about  R4  as  the  cost  of  cutting  canes  per  ta,    . 
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I  to  support  himself  and  his  ^mOy  without 


*"  Ine  thrifty  Tounfftboo  manages  to  support  himself  and  bis  tamdy  without 
incurrinflf  any  heavy  indebtedness  by  plantinsf  paddy  and  a  little  cane  for  two  years, 
and  wonan^f  as  a  labourer  in  neighbouring  plantations  until  he  obtains  a  crop  from 
his  own  land  :  he  does  not  work  more  than  one-fourth  or  half  an  acre,  and  gradually 
increases  the  area  of  his  holding.  Most  of  the  Toungthoos,  moreover,  start  with  a 
small  capital,  as  they  have  generally  worked  paddy  land  before  takins^  to  cane-cnl6- 
vadon,  and  their  friends  and  rdatives  give  them  seed-stock  or  supply  them  with  the 
smaH  sums  they  reguire  at  a  low  interest  (25  to  30  per  cent.),  so  that  altogether  they 
Work  under  exceptionally  favourable  circumstances. 

"  The  Shans  generafly  come  straight  from  the  Shan  States  to  Bedin ;  they  being 
little  or  no  money  with  them,  and  being  an  enterprising  race  tbev  generally  attempt 
to  start  rdativdy  large  plantations  at  once.  They  are  not  satisfied,  like  the  Toung- 
thoo,  with  cultivating  one-fourth  or  half  an  acre^  but  plant  out  two  to  three  acres. 
They  require  a  considerable  sum  to  buy  seed,  machinery,  boiling*  pans,  and  to  keep 
themselves  and  their  family,  for  with  a  plantation  of  two  to  three  acres,  thev  have  to 
devote  all  their  labour  to  working  their  own  land  and  cannot^  like  the  Toungtbooflu,  eke 
out  their  small  resources  by  working  for  others.  They  generally  require  about  K300 
before  they  obtain^any  return  from  their  plantations, andas  their  fnends  are  not  general- 
ly rich  enough  to  lend  them  such  large  sums,  they  are  compdled  to  borrow  from  the 
Burmese  and  Chinese  money-lenders  at  the  rate  of  48  to  60  per  cent  The  yidd  of  the 
first  year  is  seldom  large  enough  to  pay  off  the  borrowed  money  with  interest  and 
leave  them  enough  to  keep  their  family  until  the  following  harvest  They  conse- 
quently borrow  again  and  gradually  fall  into  a  state  of  chrome  indebtedness,  unless 
tney  work  very  lars[e  holdings^  the  yidd  of  which  will  leave  them  enough  to  keep 
their  family  after  paying  off  their  dd>t  with  interest. 

*'  Outturn  Per  acre. — The  outturn  per  acre  as  obtained  from  crop  statistics  is  as 

follows  ! — 


Canbs. 

Juics. 

Jagobey. 

Name  of  cultivator. 

Number. 

Wdght 

Measure. 

Wdght. 

Wdght 

Moung  Pouk  Gyain 

MoungSway. 

Moung  Pan  Noo    . 

Moung  Lan    .        .        .        . 

Moung  San  Dwa    .        . 

15,185 
9,532 

10,646 
8,825 
9.892 

ft 
38,750 
42,068*75 
42,762*50 
29,191*28 
37.214*28 

Gals. 
3,734*78 
2,560*10 

2,580*35 
1,720*21 
2,04700 

lb 
25,316*85 

25,432*14 
25,818*75 
i5.937'5o 
20,326*78 

lb 
3.991*25 
3,921*85 
3.966*25 
2,446*85 
2,93r50 

Average  per  acre 

10,809 

37,377*67 

2,328*43 

22,56648 

3,452*74 

''The  average  generally  given  by  the  cultivators  is  875 9>  per  ta,  or  3,1251b  of 
jaggery  per  acre.  Other  cultivators  stated  that  the  average  was  higher,  and  the 
experiments  made  would  seem  to  confirm  this  view.  I  think  a  fair  average  would  be 
1,000  viss,  or  3t5oo9>  per  acre. 

••  Manufacture  of  j€iggery, '^The  canes  bloom  about  the  month  of  November  ; 
they  are  then  severed  with  a  da  from  the  stool  dose  to  the  ground.  The  branches  at 
the  top  are  given  to  the  cattle  for  food,  and  the  top.  which  is  cut  off  where  the  hard 
cane  ends,  is  preserved  for  planting.  The  canes  are  then  divided  with  da  into  two 
pieces  of  about  four  feet  each,  tied  u^  in  bundles  and  carried  by  the  cane-cutters  to  the 
mfll.  where  they  are  bruised  and  the  juice  extracted. 

'*  The  mill  c'^*****^  ^'  f«M\  kjiau«f  n«kM<vi«4  m^i 


of  two  heavy  upris^ht  cylinders  of  about  one  foot  in  length 
and  two  feet  in  diameter.  The  coes  are  circular  and  are  cut  in  two  rollers  superposed 
to  the  crushing  cylinders.  A  shaft,  about  12  feet  long,  is  fixed  to  one  of  the  upper 
cylinders  and  is  turned  by  a  buffalo  yoked  to  it. 

"  A  few  improved  machines  are  now  used  in  Bedin ;  they  consist  of  three  uptight 
pyingado  cylinders,  and  the  middle  cylinder,  to  which  the  shaft  is  attached,  turns  the 
the  other  two  by  means  of  short  straight  wooden  cocra :  these  machines  have  been 
made  by  a  Burman,  Moung  San  Dwa,  who  imitated  an  English  machine  he  had  seen 
in  Moulmein.  The  price  ot  the  machine  with  two  cylinders  is  about  R50  and  of  that 
with  three  cylinders  about  R70. 

''Four  of  Messrs.  Thomson  &  Mylne's  mills  were  left  by  me  in  Bedin  with 
the  cultivators.   These  machines  were  considered  a  great  improvement  on  the  wooden 
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ones,  but  the  cultivatori  objected  to  the  small  size  of  cylinders ;  the^  would  have  hollow 
crlinders  with  a  diameter  of  li  foot  and  a  length  of  one  foot,  thus  mcreasing  the  speed 
of  the  mill  without  any  additional  strain  on  Uie  cattle.  They  would  also  have  the 
shaft  ten  instead  of  seven  or  eight  feet  long. 

**  Caoe  was  crushed  with  a  Burmese  machme  at  the  same  tome  as  with  one  of 
Messrs.  Thomson  &  Mylne's  mills,  and  the  compared  results  are  given  in  the 
following  table: — 


Weight 
of  cane 
crushed. 

Time 
occupied. 

-                 sa= 

Quantity 
of  juice. 

Quantity 
ofjaggery. 

Messrs.    Thomson    &    Mylne's 

Ordinanr  Burmese  machine  (two  wooden 
cylinders) 

9> 

845 
845 

Mins. 

135 

no 

Gab. 

59*i6 
47-16 

ft 

80-49 
64*18 

Difference 

... 

—IS 

+  12 

+  i6*3i 

Messrs.    Thomson     &    Mylne's 
mill  (three  converging  cylinders) 

New  Burmese  machine  (three  wooden 
cylinders) 

700 
700 

100 
75 

4275 
39*58 

61*42 
56-87 

Difference        • 

... 

-35 

+  3-»7 

+4*55 

As  compared  with  the  Burmese  machine  in  general  use,  Messrs.  Thomson 
&  Mylne's  mill  was  12  per  cent,  slower,  but  yielded  20*28  per  cent,  more  juice  and 
jagge^r ;  as  compared  with  the  improved  Burmese  it  was  25  per  cent  slower,  but  yielded 
7*40  per  cent,  more  juice  and  jaggery. 

"  The  canes,  which  have  been  previously  cut  short,  are  passed  three  times  between 
the  wooden  rollers,  being  handed  hack  by  a  labourer  who  collects  them  as  they  fome 
out  of  the  machine.  1  he  cane  Juice  is  received  in  a  large  bamboo  frame,  and  thence 
flows  through  a  bamboo  gutter  into  an  iron  pan  in  the  boiling  shed. 

**  The  crushed  cane  (cane  trash  or  mcgass)  is  dried  in  the  sun  for  two  days,  and 
then  used  as  fuel  with  branches  of  trees  anddead  wood  brought  from  the  neighbour- 
ing jungle. 

"  At  the  time  I  visited  Beelin  the  cultivators  were  in  a  great  state  of  anxiety 
about  their  supplies  of  fuel,  as  the  Beelin  forest  {[ounff  had  issued  a  general  order 
forbidding  the  cutting  of  anv  kind  of  timber  in  the  junele.  Thu  order  was  not,  I 
believe,  issued  from  any  dishonest  motive,  but  from  the  mistaken  idea  that  the  old 
code  and  new  code  were  to  be  taken  together  and  that  the  Government  intended  to 
reset  ve  every  kind  of  timber.  It  is  to  be  regretted,  however,  that  very  subordinate 
officials  should  thus  be  allowed  to  issue  general  orders  and  disturb  the  population 
of  a  whole  township. 

"  The  juice  is  carried  in  chatties  from  the  receiving  pan  to  the  iron  boiling  pans, 
whkh  are  i>laced  three  in  a  row  over  a  furnace  dug:  in  the  ground.  The  fire  is  kindled 
at  one  end  of  the  furnace  and  boils  all  the  pans  in  succession  on  its  way  to  the  chim- 
ney. The  li<)uor  is  at  first  placed  in  the  pan  furthest  from  the  fire,  and  as  it 
evaporates  it  is  passed  on  by  means  of  ladles  to  the  next  pan,  and  from  this  to  the  pan 
immediately  over  the  fire.  It  gets  thicker  as  it  passes  along,  and  the  impurities  are 
removed  by  means  of  a  wooden  skimmer.  In  each  pan  is  placed  a  bamtxx)  frame- 
work to  prevent  the  boiling  juice  from  escaping  over  the  sides  of  the  pan.  After  the 
June  in  the  third  pan  has  become  sufficiently  thick,  it  is  taken  off  the  fire  and  poured 
mto  an  iron  pan,  where  it  is  allowed  to  cool  for  a  few  minutes.  It  is  then  poured  on  a 
bamboo  mat,  spread  evenly  with  a  piece  of  bone,  and  then  divided  with  a  piece  of 
pointed  bamboo  into  small  squares.  After  it  has  become  hard,  it  is  broken  into  cakes 
and  packed  away  in  bamboo  baskets  covered  with  leaves.  Each  basket  contains  about 
I75lh  ofjaggery." 
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"The  cott  pat  mensem  of  the  labour  employed  in  the  manufacture  of  jaggery  is 
as  follows : — 

R 
Two  men  cutting  canes*  at  Rio  each  .  .        .        .        •    lo 

Two  buffaloes  at  R/  each 14 

One  herdsman 7 

One  labourer  to  boil  the  juice 3o 

Food  of  labourers 15 


Total 


66 


•*  The  cost  of  labour  is  somewhat  lower  on  the  Thehbyoo,  where  the  hire  of  the 
labourer  who  boils  the  juice  is  R15  and  the  hire  of  a  bu£Ealo  R4. 

'^The  monthly  outturn  for  one  furnace  is  p^enerally  taken  as  1,250  viss  of  jaggery, 
and  if  the  outturn  per  acre  is  taken  as  1,000  viss,  this  would  c^ve  as  the  cost  of  manu- 
facture per  acre  R53  (52*80).  To  this  amount  must  be  ad<fed  the  annual  wear  and 
tear  of  machinery,  the  cost  of  fuel,  baskets,  mats,  etc.,  and  the  annual  erection  of 
crushing  and  boiling  sheds. 

''The  crushing  machine  costs  R50  and  is  stated  to  last  about  seven  years;  it 
works  about  three  months  annually,  and  takes  one  month  to  crush  the  cane  of  one 
acre.  It  moreover  requires  annual  repairs  which  amount  to  R3  or  R4.  The  annual 
wear  and  tear  for  the  machine  would  therefore  be  about  R3*5o  per  acre.  The  boiling 
pans  cost  about  R21 ,  and  are  said  to  last  about  three  years ;  as  one  set  is  used  for  each 
mill,  the  annual  wear  and  tear  per  acre  for  boiling  pans  would  be  R3*3o:  allowing 
Ri*20  per  acre  for  the  share  of  other  expenses,  the  cost  of  manufacture  would  amount 
to  R60  per  acre. 

*'  The  labourers  who  cut  the  canes  also  pass  them  through  the  mill.  The  herds* 
man  not  only  grazes  the  bufEaloes,  but  drives  them  whilst  turning  the  mill  and 
carries  away  the  cane  trash  to  dry.  The  labourer  who  boils  the  juice  also  breaks  the 
jaggery  into  cakes  and  packs  the  cakes  away  in  bamboo  baskets. 

"  Although  the  hire  of  these  labourers  is  always  given  by  the  month,  they  in  reality 
work  by  contract.  The  headman  has  to  boil  daily  seven  kyaws  (iron  pan  containing 
09* la  gallons  of  juice,  yielding  from  150  to  196ft  of  jaggery  according  to  the  season). 
The  labourers  cutting  the  canes  have  to  supply  and  pass  through  the  mill  a  sufficient 
number  of  canes  to  vield  seven  kyaws  f  .ill  of  juice.  If  the  full  monthly  outturn  is  not 
obtained,  the  pay  01  the  labourers  is  reduced  in  proportion  to  the  deficiency.  Some 
headmen  make  10  kyaws  of  jaggery  a  day ;  their  pay  then  rises  to  R25  per  mensem, 
and  another  cane-cutter  and  buflra.lo  have  to  be  hired. 

"  Total  outturn  of  the  tract.— V/e  have  found  that  the  total  area  under  cane, 
is  3,300  acres,  of  which  one-third,  or  1,100  acres,  is  uncultivated.  The  area  yielding 
sugar  in  the  present  year  would  therefore  be  2,200  acres,  which,  at  the  average  found 
of  3,500ft  per  acre,  would  yield  7,700,000ft  of  sugar. 

"  SelHng  frice  of  jaggery,— Th^  sdling  pnce  of  ja^fgery  at  the  beginning  of 
the  season  vanes  from  R33  to  R30  per  100  viss;  latter  in  the  season  the  price  falls 
to  R25  and  R20 ;  and  for  two  years  it  is  said  to  have  fallen  as  low  as  R9  per  100  viss. 
The  cultivators  generally  agree  in  taking  R25  per  too  viss  as  the  average  price,  and 
this  price  may,  I  think,  be  taken  as  a  fair  average. 

'«  Average  profits.-^ln  holdings  worked  entirely  with  hired  labour,  we  have  found 
that  the  cost  of  cultivation  amounts  to  R90  and  the  cost  of  manufacture  to  R60  per 
acre.  The  average  outturn  per  acre  (3,500ft  at  R25  per  878ft)  is  worth  R250 ;  the 
net  profit  per  acre,  not  including  cost  of  leaving,  would  therefore  be  R 100.  In  small 
holoings  the  cost  of  cultivation  has  been  estimated  at  R20  per  acre,  and  the  cost  of 
manufacture  being K60,  the  net  profit  would  amount  R 170  per  acre.  In  small  holdings 
which  do  not  measure  more  than  one  acre,  the  cultivator  spends  all  the  profits  in  sup- 
porting himself  and  his  family,  and  in  the  larger  holdings  the  profits  of  cultivation 
often  go  to  pay  the  interest  on  money  borrowed. 

**  J<^gg^  f^ow  disposed  o/.— The  jaggery  is  carried  from  Bedin  by  four  princi- 
pal routes- 
fa)  by  cart  to  Wimpadaw  and  thence  by  boat  to  Rangoon ; 
(A)  by  sea  from  the  Beelin  river  to  Rangoon  ; 
{€)  by  cart  from  Dawoon  to  Thatone  ; 
{d)  by  cart  to  Kyouksarit  and  thence  by  boat  to  Moulmein. 
A  small  portion  of  the  outturn  is  taken  by  boat  to  Pawata^  and  thence  on  elephants  to 
Papoon  and  the  Salween  district,  but  the  dangerous  navigation  of  the  Beelin  river, 
owing  to  the  numerous  rapids  b^ow  and  above   Wingalay  and  the  difficulty  of  the 
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Number 
examined. 

Number 
indebted. 

Amount  of 
indebted- 
ness. 

Averagre 
amount  of 
indebted- 
ness. 

Percentagre 
of  number 
indebted  to 

number 
examined. 

Burmans   • 

Shans 

Toun^rthoos 

23 
146 

10 
65 

R 
>,750 
17,020 
6,660 

R 
175 

303-93 
I02-53 

43-47 
74-66 
44-52 

Total 

244 

i3« 

25,430 

194-13 

53-68 

The  money-lenders  all  state  that  the  chief  cause  of  indebtedness  of  the  Shans  is  their 
propensity  to  gamble.      The    cultivators  themselves  attribute    their    indebtedness 
entirely  to  the  high  rates  of  interest  charged,  and  to  the  extortions  of  the  money-  1 
lenders.    A  certein  number  of  Shans  gamble  as  much  if  not  more  than  Burmans,  but,  | 
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carri«|fe  across  the  hil]s»  prevent  large  quantities  of  jaggery  from  being  carried  by  this  CULTIVATION 
route.  ' 

••  The  bulk  of  the  jaggery  is  carried  by  the  Wimpadaw  route,  and  the  cost  of  car- 
riasfe  is  as  follows  :— 

by  cart  to  Wimpadaw.  R24  per  1,000  viss ; 
by  boat  from  Wimpadeiw  to  Rangoon,  R 12  to  R 15  per  1,000  viss. 
"  The  cost  of  carriage  from  Beelin  to  Rangoon  would  therefore  amount  to  R38  per 
1,000  viss.  At  the  beginning  of  the  season,  however,  when  the  cultivators  are  most 
anxious,  on  account  of  the  hipfh  price  then  prevailing,  to  send  their  sugar  to  Rangoon, 
the  cost  of  carriage  is  much  higher  owing  to  the  bad  state  of  the  road  between  Beelin 
and  Kyiketo  and  to  the  absence  of  any  road  between  iK]riketo  and  Wimpadaw;  it 
then  amounts  to  R24  per  1,000  viss  between  Beelin  and  Kyiketo  and  to  R16  per  1,000 
vise  between  Kyiketo  and  Wimpadaw.  At  the  end  of  November  this  year  the  cart 
track  between  Kyiketo  and  Wimpadaw  was  not  practicable,  and  the  jaggery  had  to 
be  dragged  in  sinall  boats  along  a  half  dried  up  creek  t^  Wimpadaw  at  a  cost  of  R14 
per  1,000  viss. 

**  A  great  deal  was  done  for  the  Beelin  road  by  Mr.  Irwin,  who  had  all  the  creeks 
and  nullahs  bridged,  but  nothing  has  yet  been  done  to  level  this  road.  I  would 
.^onglv  recommend  that  this  be  done  as  early  as  possible  ;  but  the  most  urgent  road 
is  that  from  Kyiketo  to  Wimpadaw,  as  at  the  end  and  beginning  of  the  rains  there  is 
00  water  in  the  cuttings  for  boats  to  pass  and  no  road  along  which  carts  can  travel 
so  that  all  communkation  is  then  stopped  for  some  weeks.  A  branch  railway 
connecting  Beelin  with  Pegu  would  open  out  all  the  fertile  country  east  of  the  Sittang 
the  produce  of  which  can  now  only  be  brought  to  Rangoon  during  the  rains,  unless  it 
b  carted  at  great  cost  or  brought  round  by  sea  at  a  great  risk. 

*•  The  cane-cultivation,  which  is  now  rapidly  extending  along  the  banks  of  the 
Thehbyoo,  will  make  it  necessary  to  construct  feeder  roads  connecting  the  di£Ferent 
villages  with  the  Beelin  and  Kviketo  road.  These  roads  are  absolutely  necessary  as 
there  is  no  sufficient  water  for  boat  traffic  in  the  Thehbyoo  at  the  end  of  November 
and  the  sugar  can  only  be  brought  to  Kyiketo  by  cart.  ' 

"The  boats  that  carry  sugar  by  the  sea  route  to  Rangoon  are  from  the  villaires 
of  Zokekalee^  Nimblay,  Shwaylay,  Kawkamay,  and  Zokethoke.  It  is  Stated^at 
about  five  tnps  are  made  annually  and  that  about  10  boats  sail  at  each  trip  These 
boats  generally  carry  from  500  to  800  baskets,  or  4,000  to  7,000  viss  of  sugar.*  Larger 
boats  would  be  dan£[erous  on  account  of  the  numerous  sandbanks  and  of  the  large  bore 
that  sweeps  up  the  nver.  The  cost  of  carriage  by  this  route  only  amounts  to  R2S  per 
1,000  viss,  and  the  jaggerv  carried  by  sea  sells  in  Rangoon  at  R25  to  R30  more  per 
1,000  viss  than  sugar  earned  by  other  routes  as  the  cakes  are  sent  to  Rangoon  without 
getting  broken. 

"The  cost  of  carriage  from  Oawoon  to  Thatone  is  said  to  amount  to  R2-8.0  per 
1,000  viss. 

"The  cost  of  carriage  from  Beelin  to  Kyouksarit  amounts  to  Ri  per  1,000  viss 
and  by  boat  from  Kyouksarit  to  Moulmein  R8  per  1,000  viss.  The  want  of  a  road 
between  Kyouksarit  and  Beelin  pi  events  much  jaggery  from  being  carried  by  this 
rente. 

"Indebtedness  of  the  cultivators,^Tht  indebtedness  of  the  cultivators  examined 
by  me  is  shown  in  the  following  table  :— 
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I  believe,  thejpreater  namber  of  them  to  be  hard-worldng  and  enterprising  cultivators. 
The  system  of  cultivation  adopted  by  them  accounts,  in  my  opinion,  for  their  indebt- 
edness. They  attempt  to  cultivate  laree  plantations  as  soon  as  thev  reach  this  country, 
and  are  not  satisfied,  like  the  Toun^oos,  with  plodding  on  Aomy,  dearing  a  small 
patch  for  themselves  at  the  same  time  as  they  work  for  others.  They  consequently 
require  large  sums  of  money,  which  they  can  only  obtain  from  the  money-lender,  and 
as  the  interest  charged  is  never  less  than  48  per  cent.,  the  profits  of  the  plantation  are 
entirely  swallowed  up  by  the  interest.  Moreover,  as  the  harvest  approaches,  the 
money-lender  refuses  to  lend  at  money  interest,  and  only  advances  money  against 

eyment  in  sugarat  therateof  R13  to  R16  per  looviss,  so  that  the  interest  before 
rvest-time  rises  to  too  and  150  per  cent,  per  mensem. 
**  The  documents  which  the  cultivators  sign  are  bonds  mort^[aging  their  land, 
cattle,  plant,  and  crop  to  the  money-lender  tor  a  sum  to  be  repaid  whenever  called 
upon  to  do  so.  These  bonds  are  registered,  and  from  that  moment  the  monev-lender 
treats  the  cultivator  as  his  serf :  he  does  not  allow  him  to  sell  hts  own  sugar,  but  sells 
it  in  his  name  and  allows  him  Ri  or  Ra  less  per  100  viss  than  he  has  himself  received. 
The  money-lender  also  pays  all  the  labourers  employed  in  the  manufacture  of  sugar, 
and  accounts  are  settled  at  the  end  of  the  dry  season,  when  a  new  bond  for  the 
balance  with  interest  b  charged.  If  the  cultivator  refuses  to  sign  the  new  bond,  be  n 
told  that  he  will  be  sued  in  Court  and  all  his  property  immediately  sold  up. 

'*  This  state  of  things  is  due,  in  my  opinion,  to  tne  misconception  of  the  people  as 
to  the  effects  of  registration}  which,  in  their  opinion,  renders  enforceable  any  document 
however  invalid  and  illegal  its  clauses  may  be,  and  to  the  fact  that  the  avil  courts, 
especially  those  of  the  Extra  Assistant  Commissioners,  strictly  enforce  mortgage 
bonds  without  allowing  any  equity  of  redemption. 

MANUFACTURE. 
Vernacular  Names  of  the  VTarions  Preparations  of  the  Sugar-caae  and 

Sugar. 

I.— Juice  of  the  Cans. 
This  is  the  liquid  obtained  from  the  sugar  mill. 

Vtxn*^Ras,  Hind.;  Ras,  kachras,  kanchortu^  Bbhar. 

2.~Rbfusk  or  Canb  aftbr  bxprbssion  of  Juicb^Thb  Mbqass  of 

Plantbr^. 
WtttL^Pata^pdti,  N..W.  P. 

3.— Jaooery  of  Su6ar-canb. 

This  is  the  sugar  chiefly  used  by  the  poorer  people  of  India ;  it  is  best 

known  as  Gur  or  GuL     It  might  be  defined  as  an  impure  muscovado 

sugar  which  contains,  in  addition  to  more  molasses,  a  larger  percentage  of 

impurities  and  pulp  of  the  cane.     It  is  boiled  to  a  greater  extent  than  is 

the  case  in  the  preparation  of  the  next  article  Rab^  and  in  some  parts  of 

the  country  the  boiling  juice  is  clarified    with  lime.     More  frequently, 

however,  Gur  is  not  clarified,  the  scum  being  boiled  down  with  the  sugar. 

Vem.— Grfr  or^wr,  mithdi,  HiSD,;  Gur,  Bbno.;   Gurh  or  Mithdi  (sold  in 

cakes  bheli,  chakki),  N.-W.  P. ;  Grfr  (the  balls  bheli  or  ron),  Pb.;  Gir, 

Dbg.  ;  Vellam  (or  nulla  vellam),  Tam.;  Bellamu,  bellum,  Tel.;  Bella, 

Kan.;  I^ella,  sharkkara,  Mkl\)1,;  Akuru,SiSQ,',  Guda,  SaS9,;  Qand, 

Arab.  ;  Kand,  Pbrs. 

The  jaggery  or  gur  of  palms  is  generally  disting^uished  by  adding  the 

name  of  the  tree  to  the  word  for  gur.    Thus  Tar-ka^gur  (Hind.)  or  Panai' 

vellam  or  karadutt  (Tam.),  Palmyra-palm -gi/r;  Nariyalka^g^r  (Hind.) 

and  Tenna-vellam  (Tam.)»  Cocoa-nut-^«r ;  Sanddli-ka-g^r  (Hind.)  and 

Ich-chu'vellam  (Tam.),   Date-palm-^r;   Mar{»ka-g4r  (Hind.)  and  Kun^ 

dar-panai  vellam  (Tam.),  Caryota-palm-^r. 

4.— Sugar,  Raw. 

It  is  almost  impossible  to  find  an  English  word  to  express  this  sub- 
stance. It  is  the  first  sta?e  in  the  refinement  of  sugar.  The  ras  is  not 
boiled  to  the  same  extent  as  in  the  preparation  oiffir,  and  the  product  is 
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allowed  to  cool  without  being  drained.    The  substance  thus  produced  is 
never  eaten,  but  is  sold  to  the  refiners. 

VtTTU'^Rdb,  Hind.;  Royadar,  danadar,  motki,  han?ra,  Beng.  ;  ^<^6> 
rdwa,  BehaR:  Rob,  N.-W.  P.;  Rab,  Pb.;  Rdb-shakkar,  rab-ki-shakkar, 
Dec.  ;  Rdp-sharukJkarai,  Tam.  ;  Rdp-shakkara,  Tel.  ;  Gula,  matsyati' 
dika.  Sans. 

5.— Molasses  and  Trbaclb. 

This  is  the  uncrystallizable  sugar  removed  or  drained  away  from  g4r 
(and  to  a  less  extent  from  rdb)  in  the  preparation  of  various  forms  of  com- 
mon brown  sugar.  The  finer  qualities  of  this  syrup  (treacle)  are  isolated 
by  the  refiners.  Both  forms  are  largfcly  used  in  the  manufacture  of 
sweetmeats,  in  the  distillation  of  spirit  (rum),  and  in  the  preparation  of 
tobacco  mixtures,  etc.,  etc. 

Vem.— 5Alra,  chhoa,  lapta.  Hind.;  Mdth,  chiirah  (or  chitd) gdr,  koira 
(treacle),  Beng.  ;  Putri  Idt  (treacle),  chhoa,  sira  (when  used  m  the  manu- 
facture of  tobacco  it  is  called  iogdr  in  Gaya,  gariya  in  Patn  A,  and  fhdnk  in 
South  Bhagalpur),  Behar  ;  5Aira,  (Eta),  chota  (Jaunpur),  N.-W.  P.; 
Gul  (KHANDEdH),  Bomb.;  Svddu  khanda,  Sans. 
Note.— The  boiled  juice  (ras)  is  sometimes  desipfnated  sira  (or  shira)  and  may 
be  used  in  the  manufacture  of  rum  of  a  superior  quality  to  that  made  from    molasses 
or  chhoa, 

6. — Sugar,  Country. 

This  is  the  coarse  brown  sugar  used  by  persons  who  can  afford  to  pa^ 
more  than  is  usually  charged  for  gur.  In  its  preparation  the  cane  juice  is 
boiled  a  little  longer  than  is  the  case  with  g^r,  and  on  cooling  it  is  stirred 
till  it  thickens.  It  is  not,  however,  a  refined  susfar,  though  it  is  fairly 
well  drained.  It  may,  therefore,  be  regarded  as  the  Indian  equivalent  of 
the  muscovado  sugars.  There  are  man^  qualities  of  it,  the  interior  being 
scarcely  different  n-om  gur  and  the  superior  closely  approaching  to  the  next 
article  bura,  or  once  refined  sugar  In  the  preparation  of  this  article 
(shakar),  however,  clarification  with  lime  and  the  scumming  of  the  boiling 
ras  seems  to  be  very  often  followed,  so  that  it  is  not  only  a  drier  substance 
than  giir  but  has  been  more  carefully  prepared.  Gur  and  shakar  are  in* 
tended  for  human  food  without  being  purified  an^  further.  The  object 
in  their  manufacture  is,  therefore,  to  obtain  a  certain  colour  rather  than  to 
crystallize  any  portion  of  the  "  compost  "  as  it  is  often  called. 

Vera. — Lal'shakar,  ahakar,  khdnr,  bhdra.  Hind.;  Bangld-chini,  sar 
(BOGRA,  etc  etc.),  Beng.  ;  Sakkar,  sankar,  khdnr,  bhdra  (when  drv  and  of 
a  brown  colour),  Behar;  Choyanda,  khand  (when  dry),  N.-W.  P.; 
Mulkdcha-sakhar,  Mar.  ;  Gdmnuskkar  (or  -chinirbiro  or  khdnd),  Guz. ; 
Uakhtdmi'shakkar,  Dec.  ;  Ndtiu^harukkarai,  Tam.  ;  Ndttwshakkara, 
Tel.;  Nattu'-panjasdra  {ot 'sharkkara),  Malay,;  Kala^aghia,  kaUi" 
tigiya,  BuRM.;  Ndi-sakkare,  Sing.;  Ddsha'skarkara,  ddsha-panj asaram. 
Sans.;  Sakkarul-hind,  Arab.;  Shakar^hindi,  Pees. 

7.— Sugar  partially  refinbo. 

The  sugar  generally  denoted  by  the  names  given  below  is  rdb,once  rcr 
fined.  That  is  to  sav,  it  *has  been  washed  and  molasses  (or  it  might 
now  almost  be  called  treacle)  removed  from  it  by  pressing.  The  sugar  is 
not,  however,  entirely  crystallized  and  it  has  been  oleach^  by  exposure  to 
the«un  only.  For  this  purpose  the  large  lumps  obtained  from  the  press- 
ing sacks  are  trodden  out  under  feet  and  left  on  mats,  or  otherwise  expos- 
ed  to  the  sun.  The  same  remark  as  already  made  applies  to  this  and, 
indeed,  to  all  the  other  forms  of  Indian  sugar,  namely,  that,  according  to 
the  variability  of  local  practice,  there  are  many  grades  or  qualities  of  this 
article  until  the  bura  of  one  district  may  be  inferior  to  the  shakar  of 
another  or  equal  to  the  chtnt  of  a  third.  It  will  be  seen  in  the  account 
given  below  by  Mr.  West  land  regarding  Jessor  sugar  manufacture  that 
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an  inferior  form  of  dhulud  sugar  is  produced  by  pressing  the  rdb  within 
sacks  until  the  molasses  is  removed.  The  article  thus  produced  would 
appear  to  answer  to  the  ^wra  sugar  of  other  parts  of  Inoia.  The  better 
class  dhulud,  washed  and  partially  crystallizea  with  aquatic  weeds  would 
very  probably  be  classed  as  an  inferior  quality  of  white  sugar  and  differs 
from  Mr.  Westland's  daka  sugar  in  the  fact  that  the  rdb  has  hot  been  re- 
boiled  and  skimmed  before  being  crystallized.  The  Jessor  paka  sugar 
would^  therefore,  rank  as  a  good  quality  of  white  sugar. 

Vern. — Burn,  bhura.  Hind.  :  Dhulud  (inferior  qualities^,   Beng.  ;  Shakar 

(bura  in  the  Panjdb  is  asea  to  designate  a  superior  refined  sugar),  Pb.  . 

Bura-shakkar,  Dec.;   Bilrd-sharuk karat,  Tam. ;  Bilrd'shakkara,TT^i" 

G4la,  Malay.  ;  Gula,  Sans. 

8.— Sugar  (White),  or  Oncb  Rbfinbd  Sugar. 

This  is  ordinary  refined  or  crystallized  sugar  whether  prepared  by  the 
Native  or  European  methods.  It  does  not  seem  necessary  to  enter  in  this 
place  into  a  detailed  description  of  the  various  methoas  of  refinement 
The  reader  will  find  much  usef ulr  information  on  this  subject  in  the  pas- 
sages which  follow.  Suffice  it  to  say  that  the  rdb  purchased  by  the 
refiner  in  the  preparation  of  this  class  of  sugar  is  generally  boiled,  clarified, 
and  the  scum  removed.  The  moist  sugar  first  obtained  on  draining  off 
the  molasses  is  known  as  putri  and  this  when  dry  is  khand.  The  process 
is  thus  effected  :  the  putri,  is  placed  in  conically  shaped  vessels-  and 
washed  and  drained  of  its  treacle  by  water  passing  through  from  a  layer 
of  aquatic  weeds,  placed  on  the  top.  The  crystallized  sugar,  khand^  form- 
ed below  the  weeds,  is  removed  from  the  top  and  fresh  weeds  added  till 
the  whole  has  been  crystallized.  Various  qualities  of  refined  sugars  are 
made  by  the  Natives  according  to  the  extent  of  scumming,  straining,  and 
re-crystallizine.  In  the  manuifacture  of  the  dhulud  sugar  of  Eastern 
Bengal,  the  rab  is  apparently  not  dissolved  in  water  and  re-boiled.  It  is 
sim^y  placed  in  the  refining  vessels  and  layer  upon  layer  of  aquatic  weeds 
placed  on  the  top  until  the  molasses  has  been  washed  out  and  the  mass 
crudedly  crystallized.  In  the  clarification  of  the  rdb  lime  is,  of  course, 
very  largely  used,  but  various  other  salts  sometimes  take  its  place,  such  as 
the  ashes  of  certain  plants,  impure  carbonate  of  soda,  etc.  Milk  is  also 
often  employed  as  also  the  mucilaginous  substances  obtained  from  cer- 
tain plants  (Hibiscus,  Kjrdia,  etc.),  or  more  rarely  oils  are  added  to  the  boil- 
ing solution  of  rdb  (see  p.  234).  The  action  of  these  mucilaginous  or  oily 
substances  appears  to  be  that  on  coagulating  they  mechanically  remove 
impurities.  Superiority  depends  on  cleanliness,  careful  clarification,  and 
extent  of  washing  and  crystallization. 

In  many  parts  of  India  different  qualities  of  khand  are  reco|^nised 
according  as  it  is  obtained  from  the  layer  immediately  in  contact  with  the 
aquatic  leaves,  lower  down  or  at  the  bottom  of  the  purified  stratum.  The 
top  layer  is  in  the  Panjdb  called  chitti  khand  or  white  khand,  below  that 
kkhnd3Lnd  the  lowest  of  all  talauncha.  There  is  perhaps  no  problem  that 
is  more  perplexing  than  that  of  the  classification  of  the  various  names 
given  to  the  forms  of  refined  sugar.  Indeed,  it  would  seem  that  while  in  one 
province  bura  denotes  a  superior  quality  of  unrefined,  or  at  mosi  par- 
tially refined  sugar,  in  others,  such  as  in  the  Pan  jib,  it  denotes  twice  refined 
sugar,  or  misri.  No  classification  can,  therefore,  be  enforced  for  the  whole 
of  India,  though  possible  when  the  lesser  area  of  a  single  province  is  dealt 
with. 

So  much  skill  is  required  that  the  refinement  of  sugar  has  become  a 
distinct  branch  of  enterprise  even  in  India.  The  cultivator  never  aspires  to 
refine  his  own  rdb  and  prefers  accordingly  to  make^i^r.  Indeed,  rdb  is»  as 
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a  rule,  made  from  the  cane  juice  by  the  money-lender,  not  by  the  cultivator. 
It  will  be  seen,  however,  from  the  remarks  below  that  gradually  a  superior 
system  of  manufacture  is  coming  into  use  which  more  closely  approximates 
to  the  European  methods.  Though  to  a  very  small  extent  as  yet,  still  it 
may  be  said  direct  manufacture  of  sugar  from  the  cane  juice  has  been 
taken  up  by  some  of  the  better  class  cultivators,  using  for  that  purpose 
especially  prepared  apparatus,  designed  for  the  use  of  small  manufacturers 
with  hand  labour. 

Vem. — Sufid'shakar,  (»white  sug[ar),  chini  (^China  suear^rAini- 
shakkar).  Hind.;  Dhulua  (superior  qualitids), ^ifca  sugar,  tfA^^AInl, 
badol,  Bbng.;  Khand,  chini  {or  kacka  chini),  N.W.  P.;  Khand 
when  dry  and  hed  when  wet,  Pb.  ;  Pandhara-sakhar,  Mar.;  Saphdd* 
sakkar,  ujlo-chini  {or 'btlro. -khand),  Gur.;  Vellai'sharukarai  [pdnchO" 
ijara  io  Ainslie  ox pansadarry  in  Roxburgh],  Tam.;  Chind-shakkara, 
tella-shoKkara^  Tel.;  Bili-sakkare,  Kan.;  Ven'sharkkara  {or -panja' 
sdra),  Malay.  Saghia-phiu,  ta^iyd-phiA,  BuRM.*;  Sarkara  or  shv^ta' 
sharkard  {or -panjasdram).  Sans.;  Sakkarul-abyoM,  $ukkar  {as-sukkar), 
Arab.  ;  Shakart-supdd,  shakkar,  PsRS. 

9.<— SUOAR-CANDY     OR    CRYSTALLIZED   SUOAR,  e.g.,    TwiCB     ReFINEO 

Sugar. 
The  word  khand  in  India  does  not  correspond  with  the  substance  indi- 
cated by  the  English  derivative  from  the  same  root,  vie.,  the  Arabic 
hand.  In  Indian  commerce,  in  fact,  three  widely  different  substances  are 
generally  returned  as  "  sugar-candy,"  •*  vis,,  misri,  kusa  mtsrty  and  chini. 
In  the  preparation  of  all  three  khand  as  defined  above  is  taken  and  dis- 
solved, boiled,  and  milk  alone  used  in  clarification.  Kuea  misri  is  the 
equivalent  of  sugur-candy.  The  specially  prepared  and  clarified  syrup  is 
thrown  into  small  vessels  in  which  are  suspended  threads.  The  sugar 
crystallizes  on  these  and  on  the  sides  of  the  vessel  in  large  crystals. 

The  reader  will  find  so  much  useful  information  regarding  the  prepara- 
tion of  the  numerous  forms  of  what  may  be  called  double  refined  Indian 
sugar  (in  the  provincial  chapters  below),  that  it  does  not  seem  necessary 
to  attempt  a  review  of  these  in  this  place.  Loaf  sugar  (kand  or  qand),  as 
it  is  understood  in  Europe,  is  not,  strictly  speaking,  made  in  India,  though 
many  of  the  qualities  of  both  white  sugar  and  sugar-candy  are  often  form- 
ed in  moulds  and  sold  in  blocks  that  in  some  respects  resemble  externally 
loaf  sugar. 

Vem. — Misri  (or  Egyptian  sugar),  khand.  Hind.  ;  Misri,  Beno.;  Chini  (or 
hura),  misri  Pb.  ;  Karkandu,  Tam.  ;  Mala-kanda.  Tel.  •  Kalkanda, 
Kan.  ;  Kulkantu,  Malay.  ;  Sakari,  Sing.  ;  Khanda,  sttopald.  Sans.  ; 
Nahat,  kand,  Arab.  ;  Qande-sufdd,  kamde^suped,  Pbrs. 

10.— Scum  Rbmovbo  bt  the  Refiner  from  thb  Boiling-pans. 
(This  is  sometimes  mixed  with  water  and  again  boiled,  it  is  then  gene- 
rallv  known  as  ^lUawa.)     Vtm.— i/a»/,  maUa,  mahiya,  Behar;  Laddoi  (Eta), 
N.-W.  P. 

Methods  &  Appliances  of  Manufactnre. 

So  much  has  already  been  indicated  (by  the  selection  of  provincial 
descriptions  of  cultivation}  of  the  various  methods  of  expression  of  juice 
and  preparation  therefrom  of  the  coarse  and  refined  sugars,  made  in 
India,  that  it  is  unnecessary  to  deal  very  fully  with  the  Manufactures. 
The  reader  may  have  discovered  that  the  object  has  been  kept  in  view 
(by  what  has  already  been  written)  to  bring  together  in  this  article  as 
much  information  as  possible,  regarding  the  peculiarities  of  the  Indian 
Sugar  Industry  rather  than  to  furnish  an  essay  which,  while  bearing  on 
India,  woukl  be  a  technical  treatise  on  the  modern  advances  and  machin- 
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ery  used  in  the  world's  sugar-cane  area.  This  remark  must,  therefore,  be 
accepted  as  more  especially  applicable  to  the  present  chapter.  To  review, 
however  briefly,  the  discoveries  and  inventions  presently  utilized,  by  the 
sugar-cane  manufacturers  alone,  would  necessitate  the  allotment  to  the 
present  chapter  of  more  space  than  can  he  afforded  in  this  work  for  the 
entire  article  on  sugar.  The  reader  who  may,  therefore,  desire  information 
on  these  subjects  should  procure  one  or  more  of  the  special  technical 
works  which  have  appeared,  and  some  of  these  will  be  found  mentioned 
in  the  list  of  references  to  works  consulted  by  the  author.  The  article 
in  Spons*  Encyclopaedia  may  be  accepted  as  a  review  of  the  chief  inven- 
tions and  chemical  processes  utilized  by  the  sugar-makers  and  refiners, 
and  the  90  odd  pages,  which  have  been  there  devoted  to  these  subjects 
will  be  found  highly  instructive.  The  utmost  that  can  be  accomplished 
in  this  work  will  be  to  furnish  a  selection  of  descriptions  of  the  methods 
and  appliances  employed  bv  the  Natives  of  India  in  the  various  provinces, 
accompanied  with  such  information  as  can  be  procured  regarding  the 
better  known  European  sugar  factories  and  refineries  that  actually  exist 
in  the  country.  Mr,  8.  H.  Robinson,  who  in  1849  published  his  little 
work.  The  Bengal  Sugar  Planter,  enjoyed,  as  a  Bengfal  planter  of  16 
years'  standing,  opportunities  given  to  but  few  writers  on  this  subject,  to 
form  definite  opinions  regarding  the  character  of  the  Native  industry  and 
the  possibility  of  its  improvement  In  the  introduction  to  his  work  he  wrote 
of  the  Native  process  that  it  "  may  not  inaptly  be  characterised  as  a  bur- 
lesque on  the  more  scientific  and  comprenensive  manufacture  of  the  Eu- 
ropean planter  and  refiner*.  Yet  rude  and  imperfect  thoueh  it  be  when  so 
contrasted,  we  should  by  no  means  despise  it  as  unworthy  of  our  notice, 
while  seeking  for  the  most  beneficial  modes  of  working  in  the  same  field 
with  our  larger  capital  and  more  scientific  means  and  appliances.  We 
cannot  help  admiring  indeed  how  perfectly  adapted  the  Native  contrivances 
are,  in  every  way,  for  the  ends  they  are  meant  to  compass ;  in  giving 
the  poor  cultivator,  as  regards  the  first  process  of  ^r-making,  the  most 
effectual,  cheap  and  economical  means  of  producing  a  saleable  commodity 
from  the  small  patch  of  cane  his  labour  is  limited  to ;  and  to  the  Native 
refiner  similar  advantages  in  cleaning  and  whitening  for  the  market  the 
limited  quantity  of  sugar  he  is,  with  his  small  capital,  restricted  to  work- 
ing upon.  This  may  be  better  understood  perhaps  by  the  consideration 
that  the  quantity  of  sugar  refined  by  one  of  the  most  substantial  of  these 
re-manufacturers  for  a  whole  year  is  about  the  same  as  an  ordinary 
European  refiner,  with  a  single  vacuum  pan  of  medium  size,  can  turn  out 
in  two  days ;  and  that  the  extent  of  cane  cultivated,  or  owned,  by  any 
single  ryot,  seldom  or  ever  reaches  an  acre  in  measurement,  and  more 
frequently  occupies  less  than  half  of  that  space."  As  it  seems  to  the  writer 
a  volume  might  be  published  on  the  subject  of  the  present  position  and 
possible  expansion  of  the  sugar  interests  and  capabilities  of  India  and 
yet  convey  no  more  than  has  been  thus  pointedly  indicated.  The  mistake 
of  most  would-be  agricultural  reformers  may  be  said  to  be  neglect  to 
consider  the  conditions  and  requirements  of  India.  Suggestions  which 
in  themselves  are  of  the  greatest  value  often  lose  entirely  their  merit 
when  viewed  from  the  stand-point  of  the  Natives  of  India.  With  few 
subjects  has  this  contention  greater  weight  than  with  that  of  sugar.  Im- 
provements, to  be  of  value  to  India,  must  be  regulated  by  a  due  consi- 
deration of  the  necessities  and  capabilities  of  the  people.  An  intimate 
acquaintance  with  the  methods  and  appliances  presently  in  use  and  with 
the  dispositions  and  even  prejudices  of  the  cultivators  and  manufacturers 
are  therefore  essential  to  the  invention  of  appliances  that  stand  a  chance 
of  ready  and  extensive  adoption.    It  is  useless  to  tell  the  cultivator  of  less 
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than  an  acre  of  cane  that  he  docs  not  extract  mere  than  a  half  the  juice  from 
his  plant,  if  the  apparatus  which  it  is  proposed  to  supply  him  with,  costs  so 
much  (even  were  he  capable  of  purchasings  it)  that  the  loss  of  interest  on  the 
capital  invested  would  be  greater  than  the  value  of  the  extra  yield*.  And 
this  principle  may  be  exemplified  with  illustrations  drawn  from  each  subse- 
quent stage  up  to  the  manufacture  of  the  best  qualities  of  refined  sugar. 
Suffice  it  to  say  tha<  the  most  superficial  study  of  the  Indian  sugar  ques- 
tion will  reveal  the  fact  that  even  in  the  present  crude  machinery  and 
methods  of  manufacture  vast  improvements  have  been  efifccted.  Thus 
the  clumsy  presses  by  which  a  portion  of  the  juice  was  removed  through 
men  standing  on  boards  placed  above  and  below  the  prepared  cane,  ^ave 
place  to  a  pestle  and  mortar  contrivance  made  of  wood  or  stone  and  driven 
oy  men  orcattl^  This  in  time  has  in  most  districts  been  displaced  by  a 
primitive  mill  of  two  wooden  rollers  working  either  horizontally  or  verti- 
cally, and  between  which  the  canes  are  forced  once  or  more  times,  until  the 
juice  is  squeezed  out.  But  within  still  more  recent  times  an  immense 
improvement  has  been  effected  by  the  substitution  of  iron  for  wooden 
rollers.  An  iron  su^ar-cane  press  is,  however,  to%  expen^ve  for  the  ordi- 
nary cultivator,  but  his  willingness  to  embrace  inventions  that  at  all  come 
within  his  means  could  not  be  better  exemplified  than  by  the  success  that 
has  attended  the  issue  of  the  Bheea  portable  iron  roller  mills.  The  ad- 
vantage of  these  having  been  recognised  a  few  cultivators  in  a  locality 
club  together  and  purchase  one.  From  the  frequent  allusion  to  these  mills 
that  will  be  found  dispersed  throughout  this  article,  it  will  be  seen  that 
they  are  now  befng  used  in  almost  every  district  from  one  end  of  the 
country  to  the  other.  There  could  be  no  statement  more  unjust  therefore 
than  that  the  Indian  cultivator  or  artizan  is  incapable  of  improvement. 
He  has  only  to  be  shown  that  a  departure  from  the  time-honoured  prac- 
^ces  of  Eis  ancestors  is  Td  his  own  interests  and  can  be  accomplished  Dy  his 
limited  resources,  than  he  at  once  adopts  the  new  method  or  appliance. 

In  a  memorandum  furnished  by  Messrs.  Thomson  &  Mylne  interest* 
mg  particulars  are  given  regarding  the  extent  to  whfch  their  portable  iron 
roller  sugar  mill  has  been  taken  up.  Having  observed,  these  gentlemen 
say,  the  great  losses  sustained  by  the  cultivators  through  the  use  of  crude 
appliances — 

**  the  efforts  were  made  by  the  andersigtiedto  contrive  a  crusher  which,  while  suited  as 
regards  cost,  weight,  simplicity,  etc..  to  the  circumstances  of  small  cultivators,  would 
be  a  real  improvement  on  the  machines  then  within  their  reach  and  means.  The  aim 
was  to  prodoce  a  machine  which  would  remedy  the  serious  defects  of  the  Native 
appliances  ;  be  suited  to  the  means  and  wants  of  the  cultivators  j  be  so  simple  in 
construction,  that  the  village  carpenter  or  blacksmith  might  repair  it ;  not  liable  to 
serious  derangement  by  the  blundering  of  people  inexperienced  in  the  management 
of  exact  machmety  ;  and  yet  be  of  such  sise  and  form  as  to  be  easily  portable.  By 
novel  contrivances  and  arrangements,  a  Ught  portable  mill  was  produced  which  proved 
to  be  so  well  adapted  to  the  wants,  means,  and  domestic  arraogements  of  cultivators 
who  grow  cane  in  small  plots,  that  it  haii  in  a  few  years  been  adopted  in  hundreds  of 
districts,  not  less  than  200.000  beii^  now  in  the  hands  of  the  people 

"  So  great  an  improvement  did  it  prove  to  be,  that  in  a  village  in  which  the  greatest 
area  of  cane  the  cukivators  could  crush,  previously,  was  about  30  acres,  they  planted 
a  very  few  years  after  these  mills  were  first  placed  within  their  reach,  and  with  them 
worked  off  2^0  acres,  while  last  season  they  have  grown  and  crushed  about  600  acres. 
The  completion  of  the  Sone  canals,  and  construction  of  village  channels  to  convey  the 
water  to  their  fields  for  irrigation  has  been  another  main  cause  of  this  large  increase, 
but  without  the  improved  mill  for  crushing,  it  would  not  have  been  possible  for  these 
cultivators  to  have  worked  off  more  than  50  acres  at  the  outside. 

'*  In  the  hope  of  finding  a  kind  of  cane  which  would  yieW  more,  or  richer  juice,  and 
at  the  same  time  suit  the  soil  and  climate,  seed  cane  was  obtained  from  Lower  Bengal, 
North-Westem  Provinces,  Penang,  Java,  Maurithis,  and  other  places.  Portions  of 
each  were  planted  in  the  way  usuaUy  adopted  in  Behar,  and  some  acconfing  to  the 
methods  found  most  advantageous  in  Mauritius  and  other  places,  scveralkinds  of 
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manure  being  aAso  used.  These  trials  ap[>ear  to  have  started  efforts  to  improve,  but 
it  has  been  found  that  none  of  the  thick  soft  kinds  would  suit  in  Behar,  and  those 
which  give  the  best  results  are  what  are  locally  known  as  numgoo,  pansaihi,  bar 00k, 
and  anoorli.  The  latter  is  being  more  largely  planted  latdy,  because  it  stands 
better  than  the  others  in  wet  soil,  of  which  there  has  been  a  considerable  increase  in 
Shaha^d  since  th6  opening  of  the  Sone  canals.  Endeavours  were  next  made  to 
effect  some  improvement  in  the  method  of  dealing  with  the  juice.  Mr.  Alfred  Tryer, 
an  eminent  authority  on  sugar,  and  sugar  refining,  has  said  that 'cane  juice,  from 
the  moment  it  leaves  the  cells,  should  be  treated  with  the  same  care  and  cleanliness  as 
is  new  milk  in  a  wdl  ordersd  dairy,'  but  the  practice  of  the  cane-growers  of  India, 
and  their  helpers,  was,  and  for  the  most  part  still  is,  the  exact  reverse  of  this. 

**  The  tenants  of  tne  Judispore  estate  were  urged  to  exercise  more  care,  the  reasons 
for  and  advantages  of  doing  so  being  explained  to  them,  and  a  few  of  the  most  enters 
prising  were  induced  to  go  so  far  as  to  put  a  strainer  over  the  mouth  of  the  earthen 
vessel  used  to  catch  the  juice  as  it  comes  from  the  mill,  and  so  intercept  trash,  leaves, 
dust,  etc.,  also  to  wash  out  (or  rinse)  the  '  receiver '  each  time  it  was  used,  and  to 
fumigate  it  by  inverting  it  over  a  pinch  oi  burning  sulphur. 

**  The  result  was  that  gur  and  rob  of  a  much  higher  qualitv  were  obtained,  but 
here  came  a  difficulty  such  as  in  India  frequently  occurs  to  hinder  improvements. 
These  men  by  taking  trouble  have  obtained  a  superior  article,  but  found  they  could 

Set  no  more  per  maund  or  per  cwt.  for  it  than  could  have  been  obtained  if  all  the 
irt  had  been  left  in  it,  and  if  no  care  had  been  taken.  It  was  not  only  an  article 
unknown  but  was  suspected,  so  that  efforts  had  to  be  made  to  find  purchasers  who 
could  appreciate  it,  and.  amongst  others,  Marwaree  dealers,  from  places  1,000  to 
1,500  miles  distant,  were  convinced  that  as  it  saved  them  paying  rail  freight  for 
those  long  distances  at  the  rate  for  sugar  on  so  much  trash  and  dirt,  on  this  ground 
alone,  apart  from  other  advantages,  it  was  well  worth  their  while  to  fifive  a  nigher 
rate  for  it.  The  Rosa  refinery  also,  500  miles  away,  found  that  even  with  rail  frekfht 
for  this  distance  to  be  added,  they  could  pay  more  for  this  darified  gur  than  they 
could  for  the  ordinary  qualities  in  districts  much  nearer  Shahjehanpur. 

"A  further  step  was  taken  to  try  and  devise  some  simple,  inexpensive  apparatus 
and  method  by  which  cultivators  of  small  plots  who  crush  their  own  cane  could 
produce  sugar  similar  in  character  to  that  which  Messrs.  Travers  describe  as 
'simply  raw  sugar  property  made  by  modem  processes. '  In  connection  with  these 
efforts^  Messrs.  Manlove,  Alliott,  Tryer,  &  Co.  were  consulted,  and  they, 
taking  much  trouble  as  well  as  interest  in  the  matter,  constructed  for  the  experiment 
a  novel  form  of  Wetzd  evaporator,  with  small  steam  boiler,  fitted  with  special  safety 
valve  and  other  arrangements  to  admit  of  its  being  used  by  villagers  having  little 
experience  in  the  management  of  such  machinery  or  processes.  They  also  made  for 
the  experiment  a  specially  contrived  portable  centrifugal  or  spinner  by  which  high 
speed  could  be  obtained  witn  hand  power.  Open  evaporators,  filtei^,  and  other  appli- 
ances were  made  locally*  and  a  second  Wetzel  was  subsequently  obtained  from 
Messrs.  Man  love  &  Ca  These  experiments  (commenced  in  1873)  have  been 
carried  on  from  year  to  year  since,  and  at  an  eariy  staee  proved  quite  successful  as 
regards  the  quality  of  sugar  produced,  but  as  no  good  market  could  be  found  for  the 
molasses,  of  which  there  was  a  considerable  quantity,  the  indication  for  some  time 
was,  that  the  process  must  involve  decided  loss,  unless  a  distillery  were  set  up  to 
work  off  and  utilize  the  molasses.  As  making  spirits  was  no  part  of  tne  programme, 
and  as  there  was  no  inclination  to  do  this,  the  project  of  success  seenried  far  from  promis- 
ing, when  it  was  found  that  by  carefully  evaporating  the  molasses  in  the  shallow  pan 
used  for  the  first  evaporation  of  the  juice  in  making  the  rabf  a  very  saleable  gur  could 
be  obtained  which,  being  made  from  tiie  molasses  thrown  off  by  the  centrifugal,  and 
strained  through  grain  sugar  (itsdf  made  from  clarified  rab)^  was  speedily  recognized 
as  being  specially  clean  and  pure,  and  so  is  from  year  to  year  increasingly  appreciated. 
Thus,  a  way  was  shown  by  which  the  millions  of  Indian  cane-growers  may  secure 
greatly^  improved  products  and  higher  returns  from  thdr  crop  without  any  large, 
expensive,  or  complicated  machinery,  with  only  a  small  portable  mill  to  crush  Sie 
cane,  an  open  shallow  evaporating  pan,  a  few  ndnds  (cheap  earthen  vessels),  in  which 
the  tab  is  placed  for  8  or  10  days  to  let  the  crystals  loim  or  grow,  and  a  portable 
centrifugal,  any  or  all  of  which  appliances  the  cultivators  can  hire  or  buy.  The  advan- 
tages of  this  process  wei^  found  to  be  so  real,  the  gain  so  substantial,  that  a  demand 
arose  for  the  small  spinners  which  increased  to  a  rush,  and  as  with  too  rapid  multiplica- 
tion of  cotton  mills,  jute  mills,  tea  g^dens,  etc.  so  with  these  spinners,  an  excessive 
number  were  started  within  a  few  months,  sufficient  time  not  being  ^ven  for  the  new 
and  special  products  to  become  known  over  an  area  wide  enough  to  admit  of  the  whole 
quantity  produced  being  sold  at  paying  rates,  and  there  was  for  a  time  the  usual  dis- 
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appcnntment,  but  the  demand  has  overtaken  production  again,  and  there  is  every  in-  \ 
dication  of  another  '  boom/  ' 

"It  will  be  seen  that  the  chief  aim  of  these  arrangements  and  experiments  has  been 
(i)  to  secure  a  better  cane  crop,  and  (2)  to  put  the  cultivator  in  the  way  of  getting 
more  sugar  from  the  cane. 

"It  was  felt  that,  having  regard  to  the  conditions  which  prevail  in  India,  it  was  best 
to  benn  with  the  cultivators,  and  the  results  obtained  so  far  appear  to  justify  this. 

"Sir  Edward  Buck  (now  Secretary  to  the  Government  of  India  in  the  Depart- 
ment of  Revenue  and  Agriculture),  when  Director  of  Agriculture  in  the  North- West 
Provinces  and  Oudh,  became  aware  of  the  extent  to  which  the  cane-growers  of  Behar 
were  taking  to  these  neif  machines,  and  in  1877  obtained  Government  sanction  to  the 
procuring  of  a  number  which  were  sent  to  different  districts  of  his  province.  As  in 
Behar  and  Lower  Bengal  so  further  west,  it  took  time  to  convince  the  cultivators,  but 
after  several  sesisons  of  doubt^  hesitation,  and  suspicion,  numbers  of  cane-growers 
began  to  inquire  for  the  new  mills,  and  a  rush  for  them  followed.  Depots  for  supply- 
ing them  were  opened  in  various  North- Western  Provinces  districts,  and  in  June  1888 
Mr.  J.  B.  Fuller,  then  Assistant  Director  of  Agriculture,  North- Western  Prov- 
inces (now  Commissbner  of  Agriculture  and  Settlements,  Central  Provinces),  wrote 
regardmg  results  obtained  with  tne  new  machines  as  compared  with  the  kolnu.  'If 
we  may  apply  the  result  of  this  experiment  to  the  total  production  of  sugar  in  these 
provinces,  it  follows  that  by  the  substitution  of  the  Beheea  mills  for  the  kolhu  now 
used,  the  total  annual  produce  would  be  increased  by  the  vsUue  of  neariy  a  crore  and 
a  quarter  of  rupees, '  t .#.,  a  million  and  a  quarter  sterling.  The  benefit  has  been 
increasing  year  by  year  in  the  North- Western  Provinces  as  in  other  parts  of  India. 
In  the  Panjdb  also  depots  were  opened,  and  a  district  committee  of  leading  cultivators 
reported  to  the  Director  of  Agrriculture  (Oolonel  Wace)  after  trials  made  in  1883, 
that  the  money  gain  per  season,  by  using  even  the  smaJlest  size  Beheea  mill  instead 
of  the  */ftf/A«,'  was  about  R360,  and  that  it  gave  'other  important  advantages.' 
Similar  results  were  obtains  in  the  Central  E^vinces,  Madras,  Lower  Bengal,  and 
other  parts  of  India,  and  if  onlv  a  third  of  i«36o  per  season  be  taken  as  an  average,  to 
allow  fully  for  mills  which  work  only  part  of  the  season,  as  also  for  other  deductions, 
the  gain  on  the  total  number  of  mills  m  the  hands  of  the  cane-growers  in  each  season 
from  1874  will  be : — 
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"These  fibres  are  based  on  the  experience  of  cane-growers  in  various  parts  of 
India,  and  on  reports  made  by  ofBcers  of  Government  Engineers,  and  others  who 
have  taken  pains  to  make  sure  of  the  reckoning,  and  they  indicate  a  small  part  only 
of  the  enormous  loss  sustained  by  cultivators  in  India  through  defective  appliances  and 
crude  methods.  It  b  to  be  noted  that  these  figures  show  what  was  being  lost  by  some 
only  of  those  who  grow  sugar-cane  in  India,  and  that  they  represent  only  that  part  of 
the  total  which  has  been  already  recovered.  What  the  total  loss  is  in  connection  with 
this  one  crop  can  only  be  realized  by  those  who  have  some  knowledge  of  the  careful 
treatment  which  is  requisite  to  secure  a  full  percentage  of  the  sugar  which  cane  or  beet 
can  yield,  and  who  have  also  had  opportunity  of  observing  the  crude  wasteful  appli- 
ances  and  methods  which  are  used  by  Indian  cane  growers,    It  is  also  to  be  noted  that 
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similar  losses  are  being'  sustained  in  connection  with  other  crops  such  as  oil-seeds^ 
wheat,  barley,  maize,  fibres,  and  dye-stuffs." 

Having  thus  briefly  indicated  the  advances  that  have  already  been 
accomplished,  as  also  the  fact  that  there  exists  in  India  a  very  extensive 
field  for  simple  and  cheap  inventions,  it  remains  only  to  sketch  out  the 
leading  stages  in  the  process  of  suf^ar  isolation  and  refinement,  as  pursued  by 
the  European  manufacturers,  as  also  the  more  primitive  systems  of  India. 
The  following  brief  sketch  of  the  European  method  of  manufacture  will 
be  found  to  be  compiled  from  Spons^  EncydopoBdia,  the  details  of  the 
machinery  used  to  accomplish  each  stage  or  process  having,  from  want  of 
space,  been  omitted  s— 

I.— Extraction  ofCaneJnloe. 

"  The  juice  in  the  cane  exists  in  the  plant  enclosed  in  little  cells,  which 
are  surrounded  and.  protected  by  lignose  (woody  matter),  the  latter  forming 
about  ^  of  the  total  weight  of  the  cane.  The  liberation  of  the  juice  may 
be  effected. 

(i)  by  rupturing  these  cells,  so  that  their  contents  flow  out : 

(2)  hy  combining  the  crushing  process  with  maceration  in  water  i 

(3)  by  utilising  the  membrane  of  the  cells  as  a  means  of  allowing  tht 

escape  of  the  svgar  and  other  'salti  in  solution  by  the  process 

known  as  d 'fusion.  *' 
(i)  DisiNTBORATiNo.— "The  imperfect  liberation  of  the  cane-juice  by 
the  crashing  process  of  the  ordinary  mill  has  led  to  experiments  in  other 
directions.  One  result  has  been  the  invention  of  machines  for  effecting  a 
more  thorough  mechanical  disintegration  of  the  cane-tissue.  These  mav 
be  conveniently  considered  under  three  sections  t— (a)  Defibrators,  (o) 
Bessemer's  press,  and  (c)  Bonnefin's  rasper."  By  the  process  {a)  the 
cane  is  reduced  to  pulp,  and  by  subsequent  pressure  77  per  cent,  of  juice 
is  said  to  be  separated.  Some  of  the  defibrators  break  the  knots  and 
joints  and  thus  simply  prepare  the  cane  for  the  ordinary  mill.  By  Besse- 
mer's  invention  plungers  were  worked  in  cylinders,  across  whose  path  the 
canes  were  passed  endwise  and  were  thus  crushed  section  by  section. 
The  result  was  unsatisfactory,  and  the  invention  never  came  into  general 
use.  By  (c),  Bonnefin's  rasper,  the  cane  is  reduced  to  shreds  by  saws 
alternately  moving  through  a  cradle,  then  pulped  by  disintegrating 
apparatus,  and  the  juice  separated  by  pressure. 

(2)  Maceration.^**  It  has  been  sought  to  facilitate  the  extraction  of 
the  juice  by  submitting  the  cane  to  the  action  of  water  or  steam,  either 
before  the  crushing  operation  in  the  roller  mill,  or  at  an  intermediate  stage 
between  two  such  crushings.  It  seems  to  be  undecided  whether  the  satur- 
ation or  the  extra  crushing  should  be  credited  with  the  increased  yield  of 
juice.  Probably  both  assist,  but  it  has  been  stated  that  the  return  of 
juice  is  raised  fmm  60  per  cent,  to  75  per  cent,  by  previously  slicing  the 
canes  longitudinally,  without  any  application  of  water  or  steam.' 

(3)  DiPFOSiON.— '•  All  the  processes  hitherto  described  for  extracting 
the  juice  from  the  cane  have  depended  for  success  upon  the  more  or  less 
complete  /«^/«reof  the  juice-contai nine  cells.  '  Diffusion*  differs  from  them 
essentially,  in  dispensing  with  the  hre^ing  up  of  the  cells  and  the  machi- 
nery required  therefor.  The  chief  development  of  the  diffusion  process 
has  been  in  the  beet-sugar  industry,  but  several  methods  of  applying  it 
to  cane  have  been  introduced.  The  cane  is  even  said  to  possess  an 
advantage  over  beet  with  r^ard  to  diffusion,  in  that  the  nitrogenous 
matters  are  so  placed  in  the  secondary  cells  that  water  at  a  high  temper- 
ature can  be  used  without  injuring  the  membrane*" 
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The  first  operation  is  to  slice  the  cane,  and  this  is  accomplished  by 
various  machines  such  as  that  patented  by  A.  Join  &  Oc,  by  Bous- 
caren,  or  by  Fraz  Rebictk.  There  are  various  systems  of  diffusion  and 
many  oatent  machinery  to  accomplish  the  variations  of  the  principle  which 
they  all  manifest,  namely,  the  removal  of  the  saccharine  substance  by 
means  of  water  at  certain  temperatures. 

II. — Def^scatioa  and  Clarification. 

"Having,  by  any  of  the  methods  described,  extracted  as  much  as 
possible  of  the  juice  from  the  cane,  the  next  operation  is  to  eliminate 
irom  that  juice  all  matters  regarded  as  impurities  from  the  sugar-maker's 
point  of  view,  j.e.,  everything  except  the  sugar  and  the  water  holding  it 
in  solution.** 

(i)  PR£LIMTNARV  STR  AX  KINO. —"First  of  allj  unless  the  juice  has  been 
extracted  by  diffusion,  it  is  necessary  to  remove  the  gross  impurities 
derived  from  the  breaking-up  of  the  canes.  This  may  be  done  by  a 
series  of  strainers,  arranged  so  as  to  be  easily  removed,  cleaned  and 
replaced.  One  of  the  best  contrivances  is  a  modification  of  the  endless 
'^'ire-web  strainer,  not  essentially  different  from  that  on  which  the  rag- 
pulp  of  paper-works  is  agitated  and  filtered  from  a  great  part  of  its 
water.  1  he  wire  gauze  in  common  use  has  40  to  60  threads  per  inch,  but 
it  can  be  obtained  of  80  to  90:  the  finer  the  better,  provided  the  web 
presents  a  clean  surface  as  fast  as  necessary.  The  strained  juice  is  re- 
ceived in  a  shallow  tray  placed  immediately  under  the  hori:fontal  part  of 
the  straining  web,  and  passes  thence  by  a  putter  to  the  clarifier.  The 
chief  means  introduced  for  cleansing  the  juice  are  heai,  chtmicals,  and 
filirafioju 

(2)  Hbat.— •'  Heat  alone  will  exercise  beneficial  effect  both  by  check- 
ing aciditv— scalding  the  juice  prevents  acetous  fermentation  setting  in, 
probably  by  destroying  the  fungoid  germs  which  are  its  necessary  accom- 
paniment (presumably  hs  c^use) ;  and  by  evaporating  a  portion  of  the 
acids  holding  the  alluminous  matters  in  solution,  whereby  the  albumen  is 
coagulated  and  rendered  insoluble.  It  is  also  a  valuable  aid  to  the 
action  of  chemicals  upon  the  juice,  increasing  the  energy  of  the  reactions 
set  up,  and  thus  greatly  reducing  the  duration  of  the  operation.  Hence 
heat  is  now  universally  availed  of  in  recognized  processes  of  defecation 
and  clarification.  But  if  the  heat  is  applied  injudiciously,  much  of  the 
crystallizable  su^ar  is  inverted.  As  the  degree  of  heat  employed  is  a 
matter  of  vital  importance,  it  is  most  conveniently  applied  in  the  form  of 
steam,  that  being  readily  controlled. 

•*  The  use  of  the  clarifier  may  be  described  in  general  terms  as  follows. 
The  juice  is  raised  to  a  temperature  of  So"  (i76"F.),  and  sufficient  milk  of 
lime  is  added  to  neutralize  the  acid  in  the  juice.  The  heat  is  then  conti- 
nued till  a  scum  of  impurities  has  risen  to  the  surface,  and  commences  to 
crack.  The  time  occupied  in  this  should  be  about  10  to  13  minutes  from 
the  commencement  of  the  operation.  The  steam  is  then  shut  off  and  the 
liquor  is  allowed  to  subside  for  15  to  20  minutes  >\hen  the  scum  remains 
at  the  top  5  some  heavy  matter  will  have  fallen  to  the  bottom,  and  between 
them  will  be  the  clarified  cane^jiMce,  Clear  and  of  a  pale  straw-colour. 
The  clarification  being  complete,  the  two-way  cock  is  first  turned  on  to 
the  smaller  aperture,  until  tne  top  scum  begins  to  appear  \  the  cock  is  then 
turned  to  the  large  way,  and  the  plug  is  taken  out.  The  lx>ttom  sedi- 
ment and  top  scum  are  conveyed  to  a  cistern,  whence  they  are  placed  in 
bags  and  any  juice  remaining  m  is  squeezed  out^  leaving  only  a  small 
portion  of  solid  matter  behind. 
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(3A  Chemicals. — "  Of  these  the  most  important  and  most  widely  used 
is  slaked  lime ;  following  it  come  bisulphide  of  lime,  sulphurous  acid,  lead 
acetate,  and  sundry  special  compounds,  as  well  as  antiseptics. 

Lime. — "  The  effects  of  he? ting  are  greatly  augmented  by  the  simul- 
taneous application  Of  a  strong  alkaline  earth,  such  as  lime,  which  com- 
bines with  the  liberated  acids,  and  with  any  carbonates  present,  and  thus 
forms  an  insoluble  precipitate,  which  carries  down  much  of  the  impurities. 
But  any  excess  of  lime  beyond  what  is  required  to  neutralize  these  acids 
will  re-dissolve  the  coagulated  albumen,  and  preserve  it  in  a  state  of 
solution,  until  the  excess  of  lime  is  again  neutralized  by  addition  of  add. 
The  operation  which  is  called  'tempering*  is  thus  obviously  one  of 
extreme  delicacy.  The  first  point  to  ascertain  is  the  exact  amount  of 
lime  required  by  a  given  quantity  of  cane-juices.*'  Various  methods 
and  apparatus  exist  for  determining  this,  so  that  the  matter  is  placed 
beyond  the  necessity  of  experience— often  a  very  uncertain  euide. 

Bisulphide  of  lime  has  been  used  owing  mainly  to  the  bleaching  and 
cleansing  action  of  the  sulphurous  acid  employed  along  with  cream  of 
lime.  Other  alkaline  earths  have  also  been  proposed  such  as  barium, 
strontium,  etc.  Their  effect  is  more  powerful  than  lime,  but  they  cannot 
be  said  to  have  come  generally  into  use.  Sugar  of  lead  (sub-acetate  of 
lead)  was  also  proposed  as  a  defecating  agent,  and  sulphur  and  chlorine 
compounds  have  similarly  been  recommended. 

(4)  Filtration.— "Filtration  of  the  juice  is  a  necessary  adjunct  to 
the  defecation  by  heat  and  chemicals,  its  object  being  the  removal  of 
the  matters  rendered  insoluble  by  these  operations.  The  chief  kinds  used 
are  bag,  charcoal,  and  capillary  filters.**  It  is  scarcely  necessary  to  say 
more  on  this  subject  except  that  the  use  of  bone  and  other  animal  charcoal 
filters,  to  which  the  Hindus  object  so  strongly,  are  employed  at  this 
stage,  but  they  are  by  no  means  indispensibly  necessary.  In  fact  many 
other  processes  exist  by  which  the  filtration  is  effected  without  the  use  of 
charcoal  in  any  form.  In  the  first  process,  mentioned  above,  cotton-twill 
filter  bags  are  used,  and  in  the  third  by  capillary  attraction  along  bundles 
of  fibres,  the  saccharine  juice  is  separated  from  the  impurities.  This  is 
F.  A.  Bonnefin's  method. 

III.— Concentration  and  Granulation. 

^ "  The  cane-juice,  reduced  to  the  condition  of  a  clear  solution  of  sug^ar 
(with  some  few  salts  as  impurities)  in  water,  has  next  to  be  deprived  of  so 
much  of  its  water  as  will  permit  the  sugar  to  assume  a  solid  (usually 
crystalline)  form.  This  operation,  termed  *  concentration*  and  'granula- 
tion', has  been  described  in  principle.  The  inversion  of  sugar  during 
concentration  of  cane-syrup  is  said  to  be  prevented  by  the  introduction  of 
superphosphate  of  lime  into  the  juice  before  boiling.  There  is  no  evidence 
as  to  the  practical  utility  of  this  plan;  but  phosphoric  acid  appears  rather 
to  aid  the  crystallization  of  sugar,  and  the  process  would  therefore  seem  to 
be  based  on  good  ground.  Both  heat  and  cold  have  been  applied  to  the 
concentration  of  cane-svrup,  but  chiefly  the  former." 

(I )  By  Heat.—"  The  means  by  which  heat  is  applied  to  the  evaporation 
of  cane-juice  may  be  described  under  five  separate  heads,  according  to  their 
principles  :-  (a)  ;  Pans  heated  by  fire  ;  {h)  pans  heated  by  steam;  (c)  film 
evaporators;  {d)  vacuum-pans  ;  ie)  bath  evaporators  ;  {f)  Fryer's  concretor. 

(a).  Pans  heated  by  Fire. — *'  The  fearliest  and  crudest  system  of  evapor- 
ation was  the  *  copper-wall'  or  '  battery*  of  open  pans  called  *  teaches  * 
rtaches,  tayches,  etc.).  The  first  two  pans  of  the  series  are  the  clari- 
ficrs ;  thence  the  juice  flows  into  the  teaches,  sheet-copper  pans  set  in 
masonry  on  a  descending  plane.    As  the  juice  concentrates,  each  lower 
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pan  fills  up  with  liquor  from  the  one  immediately  above  it,  until  the 
density  of  the  liquor  in  the  •  strikmg-teach '  permits  granulation,  when  the 
mass  IS  ladled  into  shallow  wooden  vessels,  and  conveyed  away  to  be 
•cured.'  By  the  oldest  method,  the  liquor  was  ladled  throughout  the 
series.  More  recently  an  improvement  was  introduced,  consisting  of  a 
copper  dipper,  fitting  inside  the  striking^^each,  and  having  at  the  bottom 
a  large  valve  opening  upwards  and  worked  by  a  lever.  The  dipper  is 
attached  to  a  crane,  which  commands  the  stri king-teach  and  the  gutter 
leading  to  the  coolers.  This  greatly  economises  time.  The  furnace  for 
beating  the  series  is  set  under  the  striking-teach ;  the  heat  passes  by  flues 
to  the  chimney  or  to  the  boiler-flue.  In  working  a  battery,  the  difficulty 
is  determining  the  exact  moment  when  the  boiling  of  the  *  sling'  in  the 
stricking-teach  must  cease,  t.^,  when  to  make  a  *  skip/  g^reat  skill  and 
experience  are  required  to  suit  each  kind  of  juice.  The  main  point  is  to 
bring  about  crystallization  in  the  sling  in  as  great  mass  as  possible  after 
it  cools :  if  the  sling  be  taken  out  too  soon,  there  will  be  only  a  few  large 
irregular  crystals  and  a  quantity  of  sugar  will  be  left  in  the  molasses ;  if 
the  sHng  be  boiled  too  long,  a  sticky  mass  of  tiny  crystals  and  syrup  will 
result,  from  which  the  molasses  can  only  be  drained  off  with  great  diffi- 
culty, and  from  which  it  is  impossible  to  obtain  clean,  dry,  and  hard 
crystals.  An  experienced  *  wall-man'  knows  the  approach  of  the  striking- 
point,  but  a  good  test  is  the  following.  Pour  a  spoonful  of  the  boiling 
sling  into  a  glass  of  clear  water ;  if,  after  a  minute's  cooling,  the  sling  can 
be  formed  into  a  ball  which  does  not  stick  to  the  fingers,  and  slightly 
flattens  itself  on  the  bottom  of  the  glass  on  being  dropped  in,  the  correct 
period  has  arrived  for  striking.  The  continued  use  of  the  copper-wall  is  an 
illustration  of  the  backwardness  of  the  cane-sugar  industry  in  many  places. 
Its  drawbacks  are— (i )  waste  of  fuel ;  (2)  the  amount  of  labour  required  and 
length  of  time  occupied  ;  (3)  considerable  waste  of  liquor  in  the  sloppy 
manipulation ;  (4)  the  proportion  of  molasses  produced  is  intensifled  by 
the  churning- up  of  the  liquor  and  consequent  admixture  of  air,  and  by  the 
irr^ular  and  uncontrollable  action  of  the  heat  upon  the  surface  of  the 
metal  with  which  the  liquor  is  in  contact." 

(b)  Pans  heated  by  Steam, — *'  The  simplest  form  of  steam  evapora- 
ting-pan  consists  of  a  rectangfular  wrought-iron  tank,  at  the  bottom  of 
which  is  a  series  of  copper  steam-pipes,  connected  by  gfun-metal  bands 
brazed  to  them,  and  carried  on  wrought-iron  supports.  The  tank  is 
fitted  at  the  side  with  a  steam-valve  at  one  end  of  the  steam-pipe  range  \ 
at  the  other  side,  is  a  cast-iron  box  fitted  with  a  wroupht-iron  pipe,  for  the 
escape  of  the  condense-water  to  a  condense-box.  This  form  of  evaporaton 
presents  a  large  heating  surface,  with  facility  for  cleaning.  By  passing 
the  ends  of  the  steam-pipe  range  through  stuffing-boxes»  the  pipes  can 
be  turned  up,  and  all  parts  of  the  interior  of  the  tank  be  readily  cleaned — 
a  matter  of  great  importance." 

(c)  Film  Evaporators. — "  Under  this  head  are  particularly  included 
those  evaporators  which  depend  upon  the  principle  of  exposing  thin 
films  of  liquid  to  the  action  of  a  heated  surface  in  the  open  air.  They 
are  generally  known  as  'Wetxels'  among  planters,  and  comprise  the 
*  pans '  bearing  the  names  of  Qadsden,  Wetzel,  Sohroeder,  and  Bour, 
and  many  modifications,  some  of  which,  such  as  Murdock*8,  have  steam- 
heated  coils.  The  original  form  was  Aitchison's  simple  cylinder,  revolv- 
ing with  partial  immersion  in  the  liquid,  and  heated  internally  by  steam. 
In  its  revolution,  the  cylinder  carries  on  its  surface  a  film  of  liquor,  whose 
water  is  soon  evaporated.  In  the  Qadsden  pan,  the  cylinder  is  replaced  by 
a  skeleton  cylinder,  consisting  of  two  metallic  discs,  connected  by  a  series 
of  metallic  rods  fixed  at  short  intervals  around  the  periphery  of  each  disc.  I 
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Here  the  drawbacks  are  the  churning  of  the  liauor  (except  at  very  low 
speeds),  and  the  insufficiency  of  the  heat  derived  from  the  steam-jacket  of 
the  pan.  Wetzel's  improvement  upon  this  is  the  substitution  ol  steam- 
pipes  for  the  solid  rods. 

(d)  VacuufH-panM. — "The principles  which  control  the  boiling  of  juices 
in  vacuo,  and  the  details  of  the  construction  of  a  vacuum-pan,  need  scarce- 
ly be  gene  into  in  this  place.  Briefly,  it  may  be  described  as  a  closed  iron 
vessel  warmed  by  a  ivorm  er  pipe  passing  through  it,  along  which  steam  can 
be  forced.  The  air-pump  is  started,  and  as  soon  as  the  vacuum  reaches  26- 
27  inches,  the  feed-cock  on  the  side  of  the  pan  is  opened,  and  sufficient  liquor 
is  drawn  in  to  completely  cover  the  first  coil;  steam  is  next  turned  in,  and 
the  liquor  rapidly  concentrates;  fresh  supplies  are  admitted  at  short  inter- 
vals, the  feed-cock  being  opened,  say,  for  15  seconds  at  a  time,  until  the 
mass  commences  to  show  *  grain.*  The  grain  is  fed  carefully,  the  cock 
bein?  opened  frequently,  and  each  time  the  quantity  admitted  is  increased. 
As  the  amount  of  sugar  in  the  pan  continues  to  augment,  steam  is  turned 
into  the  2nd  and  3rd  coils,  until,  at  the  completion  of  the  charge,  the  pan 
is  nearly  full,  or  just  below  the  sight  glass.  In  this  way,  the '  ^^in ' 
'  grows ^  in  size.  On  the  conclusion  of  the  boiling,  the  vacuum  is  de* 
stroyed,  and  the  charge  is  run  out  into  a  tank,  and  flowed  to  stand  for  an 
hour  or  two,  when  a  further  crystallization  takes  place. 

**  The  grain  formed  from  syrups  boiled  in  vacuo  is  larger  and  more 
solid  than  that  from  syrups  simply  concentrated  to  crystallizing-point  in 
open  batteries.  A  Cuban  hogshead  will  contain  only  i,6ooIb  of  sugar 
made  in  a  copper-wall,  but  i,8oofl^  of  vacuum-pan  sugar.  By  the  use 
of  the  vacuum-pan  also,  the  planter  is  enabled  to  boil  his  molasses,  and  to 
extract  from  i  gallon  some  4-5B)  of  sugar,  still  having  a  second  molasses 
for  the  distillery. 

{e)  Baih  Evaporators—*'  The  tempered  juice,  prior  to  evaporation, 
presses  through  a  '  continuous  preparator,'  a  metallic  vessel  32  teet  long 
and  18  feet  broad,  divided  by  partitions  into  four  chambers  of  2  feet  in  width  1 
each  chamber  has  a  central  partition  not  quite  extending  to  one  end,  with 
holes  for  the  inlet  and  outlet  of  a  heating  liquid,  which  tnerefore  travels  36 
feet  in  the  chamber,  on  leaving  which  it  is  reheated.  On  the  partitions,  is 
a  copper  pan  divided  so  as  to  form  a  continuous  zig-zag  channel  about 
1,100  to  1,700  feet  long,  the  bottom  being  immersed  in  the  heating  liquid 
circulating  in  the  chamte^  below  The  juice  is  admitted  at  one  end,  and 
issues  at  the  other.  Along  one  side  of  the  pan,  are  hollows  to  collect  the 
heavy  bodies  deposited  during  the  flow  of  the  liquid.  The  juice,  intro- 
duced at  15®  (59^F)  being  in  contact  during  a  travel  of  1,100  feet  or  more 
with  a  liquid  at  about  99°  (a  io**F.),  leaves  the  further  end  of  the  pan 
at  80^  to  90^,  deprived  of  heavy  organic  and  inorganic  matters  in  suspen- 
sion, and  of  light  matters  which  become  separat^  and  rise  to  the  surface, 
tt  successively  Alls  capillary  filters  and  is  delivered  in  a  pure  state  to 
be  concentrated. 

(/)  Fryer's  Concretor.-^**  In  Fryer's  concretor,  no  attempt  is  made  to 
produce  a  crystalline  article,  but  only  to  evaporate  the  liquor  to  such  a 
point  that,  when  cold  it  will  assume  a  solid  (concrete)  state.  The  mass  is 
removed  as  fast  as  formed,  and  being  plastic  while  warm,  it  can  be  cast 
into  blocks  of  any  convenient  shape  and  size,  hardening  as  it  cools.  In 
this  state,  it  can  l>e  shipped  in  bags  or  matting,  suffering  neither  deliques- 
cence nor  drainage. 

(2)  By  Cold.— "More  than  30  years  ago,  Kneller  proposed  to  con- 
centrate syrups  by  forcing  cold  air  through  them,  and  his  plan  was  much 
improved  hy  Ohevallier.  Sugar  made  in  Ohevallier's  apparatus  rivalled 
that  of  the  vacuum-pan  in  every  respect.     A  vessel  holding  200  gallons  of 
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syrup  (comprised  of  3  parts  of  sugar  to  i  of  water)  is  estimated  by  Wray 
to  turn  out  12  tons  of  sugar  daily.  The  cost  of  the  apparatus  is  small ; 
the  power  required  is  trifling;  the  ordinary  air  of  the  estate  could  be  used 
at  once  in  dry  weather,  and  would  entail  an  insignificant  expense  for  dry- 
ing in  damp  weather,  and  the  quality  of  the  sugfar  is  unsurpassed.  In 
1865,  Alvaro  Reynoso  proposed  to  rapidly  cool  the  svrup  in  suitable 
machines,  and  thus  form  a  confused  mass  of  particles  of  frozen  water  (ice) 
and  dense  syrup.  The  mixture  is  afterwards  separated  in  centrifugals,  and 
the  syrup  deprived  of  ice  is  evaporated  in  vacuo  ready  for  crystallization. 
It  seems  most  singular  that,  in  the  face  of  the  many  drawbacks  and  great 
cost  incurred  by  concentration  by  heat,  and  in  presence  of  the  many  im- 
provements introduced  of  late  years  into  refrigerating  and  cold-producing 
apparatus,  so  little  effort  is  made  by  sugar-growers  to  adapt  the  latter 
system  to  their  needs.  A  similar  crystalline  product,  namely,  common  salt, 
is  obtained  by  hundreds  of  tons  from  sea-water  by  the  effect  of  natural 
cold  in  favourable  localities;  and  there  would  appear  to  be  no  valid 
reason  why  a  modification  of  the  plan  should  not  succeed  on  an  extensive 
scale  with  sugar  solutions." 

IV.— Curing. 

"'Curing*  embraces  the  drying  and  whitening  or  bleaching  of  the 
sugar.     The  several  plans  will  be  discussed  in  succession. 

(a)  Simple  Drainaze. — **  This  is  the  oldest  and  crudest  method.  To 
remove  a  certain  amount  of  the  molasses  and  other  impurities,  the  semi- 
liquid  mass,  dug  out  of  the  coolers  as  soon  as  sufficiently  cold,  is  placed 
in  casks  with  perforated  bottoms ;  the  holes  in  the  casks  are  loosely  filled 
with  canes,  twisted  leaves,  or  rushes,  (the  latter  long  enough  to  reach  above 
the  contents  of  the  casks),  in  such  a  manner  as  to  form  a  rough  strainer 
The  casks  stand  meantime  on  rafters  over  an  immense  tank.  Here  the 
draining  process  slowly  and  imperfectly  goes  on,  a  portion  of  the  molasses 
escaping  into  the  tank  below,  but  much  still  remaining  in  the  mass  of 
sugar,  imprisoned  between  the  minute  crystals  Even  after  months  of 
standing,  the  separation  of  the  molasses  is  so  incomplete  that  very  great 
leakage  and  waste  continue  while  the  sugar  is  on  its  way  to  European 
markets.  Sugar  cured  in  this  way  is  termed  '  muscovado,*  and  is  the 
most  impure  form  of  *  raw '  ( *  grocery,' )  '  moist,'  or  *  brown  *  sugar.  It  is 
nearly  obsolete  in  the  English  and  French  colonies,  and  its  manufacture  is 
decreasing  rapidly  in  Louisiana.** 

(b)  Claying. — *•  The  first  improvement  Introduced  is  based  upon  the 
fact  that  the  impurities  of  muscovado  sugar  are  much  more  soluble  in 
water  than  the  sugar  itself :  thus  washing  with  water  effects  considerable 
purification.  The  earliest  manner  of  carrying  this  out  was  by  placing  the 
sugar  in  inverted  cones,  with  a  minute  aperture  in  the  apex,  stopped  up 
during  the  filling  and  for  about  12  hours  afterwards ;  upon  the  mass  of 
sugar  in  the  cone,  was  placed  a  batter  of  clay  and  water  (hence  the  term 
'claying'),  the  object  being  to  ensure  a  very  gradual  percolation  of  the 
water  through  the  mass.  This  watPr  carries  with  it  the  uncrystallizable 
sugar  and  colouring  matters  imbedded  between  the  crystals.  The  result- 
ing sug^r  is  much  nghter  coloured  than  muscovado,  but  the  g^ain  is  very 
soft,  and  the  operation  is  most  wasteful.  In  Bengal  a  wet  rag*  is  sometimes 
substituted  for  the  clay  batter. 

(c)  Spirtt'washin^, — "  The  very  slight  solubility  of  sugar  in  alcohol, 
coupled  with  the  ready  solubility  in  that  medium  of  many  of  its  impurities, 
suggested  the  practice  called  'spirit-washing.'    This  consists  in  substi- 

•  By  the  Natives  aquatic  weeds,  are  employed.  Conf,  with  p,  j/.  A  wet  cloth  is, 
however,  referred  to  in  the  passage,  pp.  311-312. 
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tilting  cold  alcohol  or  alcohol  and  water  for  simple  water.  The  results  are 
not  perfect,  however,  and  the  costliness  of  the  method  soon  caused  its 
abandonment  in  this  connection. 

(d)  ra^uunt'chest -^**  The  vacuum-chest  consists  of  an  iron  box  with  a 
tray  of  wire-gauze  above,  and  connected  with  air-pump  suction  bdow. 
The  sugar  is  spread  on  the  tray,  and  the  downwara  suction  produced  by 
working  the  air-pump  creates  a  tendency  in  the  fluid  portion  of  the  mass 
to  separate  itself.  Effectual  separation,  however,  can  only  be  attained 
when  the  g^ain  or  crystal  of  the  sugar  dealt  with  is  large,  hard,  and  well- 
formed  ;  with  small  or  soft  grain,  the  process  is  utterly  inapplicable.  This 
fault  has  restricted  its  use. 

{e)  Centrifus^als, — **  The  preceding  modes  have  been  gfenerally  super- 
seded by  centrifugal  machines  or  hydro-extractors.  There  are  many  varie- 
ties, but  all  consist  essentially  of  a  cylindrical  basket  revolving  on  a  vertical 
shaft,  its  sides  being  of  wire-gauze  or  perforated  metal,  for  holding  the 
sugar.  The  basket  is  surrounded  by  a  casing  at  a  distance  of  about  4 
inches,  the  annular  space  thus  left  being  for  the  reception  of  the  molasses, 
which  is  expelled  by  centrifugal  force  through  the  sides  of  the  basket,  when 
the  latter  revolves  at  high  speed.  A  spout  conducts  the  molasses  to  a 
receiver.** 

From  the  above  brief  abstract  of  the  various  stages  of  sugar  manu- 
facture, as  pursued  at  European  Factories  and  Refineries,  the  reader  may 
be  able  to  follow  the  account  of  the  crude  methods  practised  in  India. 
The  possibilities  of  improvement  will  be  indicated  through  the  comparison 
thus  rendered  possible  between  the  two  systems. 

The  following  selection  of  passages,  regarding  the  manufacture  of 
sugar  in  the  various  provinces  of  [ndia,  may  therefore  be  here  given : — 

I.  BENGAL. 

The  utmost  that  space  can  be  afforded  for  in  this  place  is  to  give  two 
or  three  accounts  illustrative  of  the  manufacture  of  cane  and  palm  sugar. 
It  may,  perhaps,  be  allowable  to  repeat  that  the  modern  reports  consulted 
by  the  writer  seem  to  greatly  under-estimate  the  importance  of  the  date- 
palm  in  the  supply  of  Bengal  sugar.  It  is  customary,  for  example,  to  read 
of  many  advantages  enjoyed  by  Madras  owing  to  the  very  large  amount 
of  sugar  which  that  presidency  derives  from  palms.  Such  remarks  imply 
that  Bengal  is  placed  at  a  disadvantage,  because  of  its  not  having  so 
much  palm-sugar.  Then,  again,  the  palm-sugar  of  Madras  is  often  spoken 
of  as  date-sugar.  With  the  exception  of  Mysore,  the  major  portion  of  the 
Madras  palm-sugar  is  apparently,  however,  derived  fnim  the  cocoanut 
and  palmyra,  not  the  date-palm.  It  seems  worthy,  therefore,  of  special 
consideration  in  future  to  ascerain  whether  Madras  palm-sugar  is  in  reality 
superior  to  that  of  Bengal,  and  whether  that  superiority  is  due  to  the 
particular  palm  used  or  to  the  system  of  manufacture.  It  is  highly  likely 
that  Bengal  has  very  nearly  as  much  palm-sugar  as  Madras.  The  trade 
of  lessor  and  other  districts  of  Eastern  Bengal  is  mainly  in  palm-sugar, 
and  the  bulk  of  the  manufactured  article  derived  from  these  palms  pours 
into  Calcutta,  so  that  it  seems  probable  a  much  larger  proportion  of 
Calcutta  sugar  is  derived  from  palms  than  is  presently  supposed. 

BooRA.— **Thc  three  police  divisions  of  this  district  which  formerW  formed  part  of 
the  district  of  Dinajpur  were,  during  the  greater  part  of  the  first  half^of  this  present 
century,  the  most  important  sugfar-cane-producing  tracts  in  this  part  of  Bengal.  In 
1810,  Dr.  Buchanan-Hamilton,  m  his  account  of  Dinajpur,  speaking  of  Baddal- 
gachi,  says: — 'The  sugar  made  in  this  part  of  the  countiy  is  odled  bddal,  and  is 
reckoned  the  best  in  the  district.  The  observations  of  this  accurate  observer  on  the 
preparation  of  the  inspissated  juice  or  gur,  and  the  subsequent  process  of  refining  are 
condensed  below.    These  operations  have  since  changed  only  in  some  minor  particnlars. 
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"  The  boilers  are  of  two  sites,  one  adapted  for  making,  at  each  operation^  about  540 
Calcutta  sers,  or  i,io5tb;  the  other  boils464  sers,  or  QSntb.  The  latter,  which  is 
most  in  use,  weighs  49otb,  and  will  contain  about  2.6^2tb  of  water,  or  about  42I  cubic 
feet,  reckoning  1,000  ounces  to  the  cubic  foot.  It  is  in  shape  a  se^^ent  of  a  sphere 
9  feet  in  diameter  at  the  mouth.  It  is  sunk  into^  a  cylindrical  cavity  in  the  ground, 
which  serves  as  a  6re-place,  so  that  its  edge  is  just  above  the  floor  of  the  boiling- 
bouse.  Some  manufacturers  have  only  one  boiler,  others  as  many  as  four ;  but  each 
boiler  has  a  separate  hut,  in  one  end  of  which  is  some  spare  fuel,  and  in  the  other  some 
bamboo  stages,  which  support  cloth  strainers.  This  hut  is  about  36  feet  long  and  15 
broad;  has  mud  walls  nine  feet  high  and  is  raised  about  18  inches  above  the  ground. 
For  each  boiler  are  required  two  other  houses.  One,  in  which  the  extract  of  sugar- 
cane  is  separated  from  the  molasses  by  being  strained,  is  about  30  feet  long  by  15 
wide.  The  other  hut,  which  is  about  45  ^cet  long  by  12  wide,  is  that  in  which,  after 
the  extract  has  been  strained,  boiled,  and  clarified,  the  treacle  is  separated  from  the 
sugar  by  an  operation  analogous  to  dayin^.  Each  sugar  manufacturer  has  also  a 
ware-house,  the  size  of  which  is  in  proportion  to  the  number  of  his  boilers.  The 
walls  of  these  three  last  huts  are  of  clay;  and  under  the  thatch,  in  order  to  diminish 
the  risk  from  fire,  they  have  a  roof  terraced  with  the  same  material.  The  floor  of  the 
ware-house  is  raised  three  feet  above  the  soil  and  the  whole  premises  is  surrounded  by 
a  high  wall  of  mud.  The  most  simple  process  by  whicn  the  sugar  is  procured 
from  the  pot  extract,  as  performed  at  Badalgachhi,  and  by  which  the  sugar  called 
bddal  in  the  neighbouring  markets  is  produced  as  follows : — Take  960  maunds  of  pot 
extract,  divide  it  into  four  parts,  put  each  into  a  bag  of  coarse  sack  cloth  (chati),  hang 
these  over  an  equal  number  of  wide-mouthed  earthen  vessels  and  sprinkle  a  little 
water  on  them  :  therp  will  drain  from  the  bags  24otb  of  substance  called  m  ith  by  the 
natives,  and  which  is  analogous  to  the  molasses  that  flow  from  the  hogsheads  in  a 
Jamaica  curing-house.  The  remainder  in  the  bags  is  called  sar,  and  is  a  kind  of  coarse 
muscovado  sugar,  but  it  is  far  from  being  so  wdl  drained  and  freed  from  molasses  as 
that  which  comes  from  the  West  Indies.  Put  the  72oH>  of  this  sut^tance  into  the 
boiler  with  27otb  of  water,  and  boil  them  briskly  for  144  minutes.  Then  add  iSofb  of 
water  and  boil  48  minutes  mora.  In  the  meantime  strain  Qolb  of  water  through  an 
earthen  pot  witti  some  holes  in  its  bottom  lined  with  straw,  and  filled  with  ashes  of 
the  plantain  tree  (Musa).  Four  sers  of  this  clear  alkaline  solution  are  added  to  the 
boiling  sugar  and  occasion  a  thick  scum  which  is  removed.  After  twenty-four  minutes 
4ilb  of  alkaline  solution  and  three  eighths  of  a  pound  of  raw-milk  are  added,  and  the 
boiling  and  scumming  are  continued  twenty-four  minutes.  This  must  be  repeated 
from  hve  to  seven  times  until  no  more  scum  appears.  Then  add  2401b  of  water,  take 
out  ^the  liquor  and  put  it  irto  a  number  of  strainers.  These  bags  are  of  coarse 
cotton  cloth,  in  the  form  of  inverted  quadrangular  pyramids,  each  of  which  is 
suspended  from  a  frame  uf  wood  about  two  feet  sauare.  ^  The  operation  of  straining 
occupies  about  ninety-six  minutes.  The  strained  lic^uor  is  divided  into  three  parts. 
One  of  these  is  put  into  the  boiler  with  from  three-eighths  to  one-and-a-half  pounds 
of  alkaline  solution,  |)tb  of  milk  and  3o^fl)  of  water.  After  having  boiled  for  between 
fortv-eight  and  seventy-two  minutes,  three-fourths  of  a  pound  of  milk  is  added,  and 
the  liquor  is  poured  in  equal  portions  into  four  refining  pots.  These  are  wide  at  the 
mouth  and  pointed  at  the  bottom,  but  are  not  conical,  tne  sides  being  curved.  The 
bottom  is  perforated,  and  the  Stem  of  the  plantain  leaf  forms  a  plug  for  closing  the 
aperture.  When  they  have  cooled  a  little  the  refining  pots  are  removed  to  the 
curing-house  and  placed  on  the  ground  for  twenty-four  hours.  Next  day  theiy 
are  placed  on  a  frame,  which  supports  them  at  some  distance  from  the  ground. 
A  wide-mouthed  vessel  is  placed  under  each  to  receive  the  viscid  liquor  that  drains 
off,  which  seems  to  be  the  same  as  the  treacle  of  the  European  sugar-houses  and 
by  the  natives  is  called  katra,  chiHyd,  and  rob.  In  order  to  render  the  separation 
more  complete,  moistleaves  of  Valisneria  spiralis*  (paia)  are  placed  over  the  mouth 
of  the  pot  to  the  thickness  of  two  inches.  After  remaining  ten  or  twelve  days  thes« 
are  removed,  and  a  crust  of  sugar  about  half  an  inch  in  thickness  is  found  on  the 
surface  of  the  boiled  liquor.  Tne  crust  is  broken  and  removed  and  fresh  leaves  are 
repeatedly  added  until  the  whole  sug^r  has  formed  which  requires  from  seventy-five 
to  ninety  days.  The  sugar  procured  is  usually  2671b  ;  and  the  treacle  45olb,  so  that  in 
■camming  and  straining  the  boiled  liquor,  very  little  is  lost,  or  at  least  the  loss  is 
compensated  by  the  v/ater  in  the  molasses  and  treacle ;  f  <>r  the  240ft  of  molasses,  strained 
from  the  extract  before  it  was  boiled,  must  be  also  considered  a  part  of  the  produce. 
When  the  cake  extract  is  used  it  does  not  require  to  be  strained  before  it  is  put  into 
the  boiler;  but  72ofbiof  it  are  broken'to  pieces  and  put  at  onqe  into  the  boiler  with  i2o]b 
of  water,  and  are  then  treated  exactly  in  the  same  manner  as  the  sa^  or  strained  pot 
extract.  The  produce  is  reckoned  to  be  usually  144 A  of  sugar,  450A  of  treacle  and 
nearly  Qi^ib  of  scuramings  and  strainings.    It  is  not  usual  to  carry  the  manufiacture 
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any  further.    The  sugfar  and  molasses  are  then  exported  by  the  Jamuna  to  different 
markets  in  Southern  and  Eastern  Bengal. 

"  In  1863  Major  Shirwell,  the  Revenue  Surveyor,  reported  that  the  subsequent 
progress  of  this  manufacture  had  been,  from  many  causes,  one  of  decline.  It  was  sup- 
posed that  the  land  had  become  less  favourable  for  the  growth  of  the  sugar-cane,  since 
the  waters  of  the  old  Tfsta  river  left  this  part  of  the  country.  However  that  may  be, 
the  deterioration  of  the  cane  was  unquestionable.  Mr.  Payter,  the  fanner  of  the 
principal  Government  estates  in  Bog^,*'  gave  a  detailed  account  of  the  introduction 
and  decline  of  the  Bourbon  cane  in  that  district.  The  reader  will  find  Mr«  Payter's 
remarks  in  the  section  above  on  the  VARIETIES  AND  RaCss  OP  SuOAR-CANB 
{Oiaheiie) ;  Con/,  with  pp,  4S,  48,  140, 

Dacca. — **  G«r-ififliW«^.— The  Behea sugar-cane  mill,  which  has  produced  almost 
a  revolution  in  the  sugar-growing  districts  of  Behar  and  West  Bengal,  is  unknown  in 
Dacca.  The  art  of  ewr-making  is  also  little  known  or  practised,  so  that,  though  the 
extent  of  land  capable  of  growing  sugar-cane  in  this  district  is  probably  greater  than  in 
any  part  of  Behar  and  Lower  Bengfal,  with  the  exception  of  the  neigh bourine  district 
of  Mymensingh,  yet  the  supply  of  sugar-cane  for  local  consumption  comes  from  such 
distant  places  as  Ghazipur  and  Benires.  The  wooden  mill,  known  as  the  kerki,  \S 
still  in  use  here.  It  «s  worked  by  a  pair  of  bullocks  or  six  men,  four  working  at  a 
time.  The  cane  is  passed  and  repassed  three  times  through  the  mill,  and  even  then  a 
large  percentage  of  the  juice  is  left  in  the  begass. 

**  The  juice  is  boiled  in  four  larjge  earthen  pans  arranged  over  a  f  rnace  in  two 
rows,  and  as  it  gets  thicker  and  thicker  is  gradually  collected  in  one  pan,  fresh  juice 
being  put  in  the  first  pan  from  time  to  time.  ^  • 

*'  Two  different  prefiarations  are  made,  corresponding  to  the  rob  and  gur  of  Uppo* 
India.  These  are  kept  in  earthen  pots,  each  capable  of  containing  from  half  to  three- 
fourhs  maund.  The  yield  per  bigna  varies  between  7  and  20  maunds"  {A,  C.  Sen, 
Kept,  on  Dacca  Disi.,  36)* 

Faridpur.— The  following  account  of  the  manufacture  of  crude 
sugar  and  of  refining,  as  pursued  in  the  district  of  Faridpur,  gives  the 
main  particulars  of  the  Bengal  system.  It  will,  however,  be  found  to  be 
greatly  amplified  by  the  more  detailed  description  given  below  regarding 
the  Jessor  sugar  manufactures.  It  should  be  recollected  that  m  both 
Faridpur  and  Jessor  date-palm  sugar  is  more  important  than  cane,  and 
much  of  the  information  here,  furnished  regarding  these  districts  refer 
therefore  mainly  to  palm-sugar  :— 

•'  The  most  important  manufacture  of  Faridpur,  and  indeed  the  staple  article  of 
district  trade,  is  Sugar,  prepared  both  from  the  juice  of  the  date  tres,  and  from  the 
cane.  The  following  description  of  the  mode  or  extracting  the  date-jaice,  and  the 
outturn  of  the  produce,  is  taken  from  Oolonel  QastrelTs  Revenue  Survey 
Report,  pp.  8,  9:~The  trees  should  not  be  tapped  to  extract  the  sap  until  they  are 
six  or  seven  years  old.  But  the  Natives  seldom  permit  them  to  attain  that  age,  com- 
mencintr  the  tapping  ordinarily  after  the  fourth,  and  sometimes  as  early  as  the  third 
year.  The  evil  consequence  of  this  improvidence  are  small  returns  of  sap,  weak 
and  sickly  growth  of  trees,  and  finally  their  deterioration  and  destruction  many  years 
before thejT  would  otherwise  have  been  exhausted.  On  the  other  hand,  the  advan- 
tages obtained  by  early  tapping  are  quicker  returns  for  the  money  laid  out  during 
the  first  years  of  the  tree's  growth ;  but  these  by  no  means  compensate  for  the  loss  in 
after  years.  Tapping  generally  commences  early  in  October,  when  the  rainy  season 
is  passed,  and  continues  until  the  middle  uf  March  following*  Some  persons  continue 
to  extract  the  juice  still  later,  but  the  heat  of  the  weather  after  that  period  generally 
causes  it  to  ferment  so  rapidly  that  little  or  no  gur  (coarse  crude  sugar)  can  be  ob- 
tained from  it.  The  trees,  moreover,  require  rest  to  recover  themselves,  after  being 
deprived  of  so  much  sap  for  so  long  a  period.  Shortly  before  the  regular  process  of 
tapping  begins,  the  men  employed  in  this  work  strip  off  the  lower  leaves  ot  the  tree, 
and  make  a  horizontal  incision  dose  under  the  crown  leaves,  which  are  left  untouched 
through  the  outer  bark  or  skin,  and  well  into  the  under-^ood^  about  five  or  six  inches 
in  br^th  by  two  or  three  inches  in  depth.  Below  this  cut,  the  wood  and  bark  is 
pared  away  to  the  leng^  of  ten  or  twelve  inches,  preserving  a  flat  surface  sloping 
outwards  and  down-warHs  from  the  inside  of  the  top  cu^  and  formine  a  deep  notcn  in 
the  tree,  down  the  centre  of  which,  and  from  both  sides  sloping  downwards,  small 
grooves  are  scooped  out  of  about  a  quarter  of  an  inch  in  depth,  meeting  at  a  point* 
These  serve  to  conduct  the  sap  to  a  small  bamboo  tube  which  the  tapper  inserts  at 
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their  point  of  junction,  and  below  which  an  earthern  pot  is  suspended  to  catch  the 
juice.  The  sap  runs  all  night»  and  is  collected  early  in  the.  morning  in  other  pots  by 
the  same  man  who  made  the  incision  the  previous  night,  aided  by  one  or  two  boys, 
it  is  then  carried  away  to  the  boiling-house,  which  is  generally  close  at  hand^  and  is 
at  once  boiled  down.  On  the  freshness  of  the  juicci  and  its  freedom  from  fermentation 
depends  the  return  oi  gur  {  it  b  therefore  essential  to  collect  it  early  in  the  cool^  of 
the  morning,  and  to  convey  it  to  the  boiling-house  as  soon  as  possible.  In  the  evening 
the  tapper  revisits  the  trees,  scrapes  the  surface  of  the  cut^  cleans  out  the  gr<  oves, 
and  hangs  up  the  pots  that  he  left  in  the  morning.  He  repeats  this  process  for  three 
davs  in  succession,  after  which  it  b  usual  to  give  the  trees  a  rest  for  three  davs 
before  tapping  again.  In  favourable  weather  thb  rule  is  followed  throughout  the 
season,  out  it  b  also  usual  to  eive  the  trees  rest  when  ,f<^  *  are  heavy,  or  rainy 
weather  sets  in ;  both  states  m  the  weather  operating  injunously  on  the  now  of  sap, 
and  rendering  the  tree  liable  to  rot  and  die,  if  tapping  be  persisted  in.  As  a  rule, 
only  one  cut  b  annually  made  in  the  tree,  but  occasionally  a  second  incision  on  the 
opposite  side  may  be  resorted  to,  althottg[h  thb  b  very  rarely  done.  These  cuts  are 
made  annually,  and  alternately  on  opposite  sides  of  the  tree,  the  age  of  which  may  be 
easily  determined  from  the  number  of  nctches.  One  man,  with  tne  assistance  of  one 
or  two  boys  or  women,  can  efiiciently  look  after  and  collect  the  sap  of  sixty  trees.  Hb 
wages  would  be,  on  an  average,  from  65.  to  75.  per  month  during  the  tapping 
season.  He  and  bb  assistants  receive  their  food  aaily ;  and  at  the  close  of  his  labours 
be  b  presented  with  a  pair  of  waistdoths  {dhuti)  and  one  pair  of  shoes.  The  life  is  a 
hard  one,  and  not  free  from  danger.  Serious  accidents  sometimes  happen  to  these 
men  from  the  breaking  of  the  rope  which  they  loop  round  their  bodies  and  the  tree  to 
aid  them,  first  in  climbing  the  trees,  and  afterwards  to  support  them.  If  the  rope 
breaks  or  the  knot  slips,  nothing  can  possibly  save  the  man  from  falling  head  long 
backwards  to  the  gfround.  Date-trees  are  usually  rented  by  the  score.  Rates  differ, 
but  the  general  one  appears  to  be  three-half  pence  per  tree,  or  2s,  6d.  the  score. 
Young  trees  are  said  to  yield  about  eieht  to  ten  pounds  of  juice  per  diem  for  the  first 
few  years;  sixteen  pounds  when  in  full  bearing,  and  again  only  eight  to  ten  pounds 
when  old  or  perhaps  an  average  of  about  ten  pounds  throughout.  The  beit  and 
most  productive,  and  at  the  same  time  the  largest  quantity  of  sap,t  b  collected  during 
the  cold  season  in  the  months  of  December,  January,  and  February.  The  colder 
and  drier  the  season  is,  the  more  favourable  is  it  for  the  sap-glower.  If  the  sap  be  of 
first  rate  quality  and  quite  fresh,  six  pounds  will  boil  down  to  about  one  pouna  of  the 
coarsest  kind  of  unspranulated  brown  sugar.  But  of  sap  of  ordinary  quality,  from  eight 
to  ten  pounds  would  probably  be  requbito  to  obtain  that  quantity  or  gur;  seven  pounds 
may  therefore  be  taken  as  the  averag^e  quantity  of  juice  required  to  yield  one  pound  of 
gur.  The  apparatus  for  boiling  the  juice  into^^Mr  consists  of  a  number  of  eartnen  pots, 
arranged  in  a  circle  over  a  fire  in  a  cavity  dug  in  the  ground,  and  covered  over  with 
a  clay  roof  or  ceiling,  having  as  many  holes  as  there  are  pots  to  be  inserted.  The 
annual  expenses  for  maintaining  a  hundred  trees,  such  as  rent  of  trees  and  land, 
wages,  fcK>d  and  clothing  of  two  men,  pots,  pans,  and  fuel,  contingencies,  etc., 
amount  to  about  X^8*i6s.  I  have  several  rather  inconsbtent  reports  as  to  the  profits 
and  other  details  of  the  manufacture.  The  native  sugar-boilers  of  the  dbtrict  inform- 
ed Oolonel  Qastrelf  thata  hundred  trees  would  produce  eighty-seven  hundredweights 


of  gw,  with  about  J^ii  *i2s.f  thus  leaving  a  clear  ?ain  to  the  producer  of  if 2-16*.  per 
annum.  Other  data,  given  by  Mr.  8.  H.  Robinson  in  his  prize  essay  on  the 
cultivation  of  the  date-trees,  return  the  produce  of  a  hundred  trees  at  si xty-six  hun- 
dredweights of  gur,  worth  TSi-Ss.-pi.  Tnb  calculation  only  leaves  a  profit  of  2s,  ^. 
per  annum  on  a  hundred  trees.  I  believe  it  to  be  below  the  truth  especially  at 
present  prices." 

*'  Cane-suj^ar.— The  second  kind  of  gur,  or  crude  sugar,  is  called  kusuri  or 
4ihfur,^ndts  obtained  by  boiling  the  juice  of  the  sugar-cane.  The  process  of 
extracting  the  juice  is  thus  described  in  Oolonel  Qastreirs  Report :— <  The  mill  in 
common  use  ordinarily  consists  of  two  endless,  coarse- threaded  wooden  screws,  of  about 
eight  to  ten  inches  in  dbmeter,  set  vertically  in  two  horizontal  cross  pieces,  and  firmly 
fixed  to  two  uprights  which  are  let  wdl  into  the  ground.  These  screws  have  their 
threads  cut  rignt  and  left,  and  play  into  each  other.  They  are  made  of-  any  hard, 
dose-g^ned  wood,  tamarind  being  preferred.   To  the  upper  end  of  one  of  the  screws. 


*  It  will  be  seen  that  many  writers  say  that  the  formation  of  sugar  in  cane  b  re- 
tarded by  humidity  still  more  so  by  flooding,  beyond  a  certainextent. 

t  This  remark  b,  it  will  be  seen,  opposed  to  the  theory  that  greater  soUr  activity 
favours  the  formation  of  sugar.    See  the  remarks  at  pp.  18-30. 
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which  projects  above  the  horizontal  bar,  a  lon^  pole  is  attached,  to  which  the  bullocks 
that  turn  the  mill  are  yoked.  The  cane  is  generally  passed  twice  through  the  mill 
before  being  cast  aside  to  dry  for  fuel.  The  expressed  luice  is  received  m  a  basin 
formed  for  the  purpose  below  the  screws.  Women  or  boyrs  are  usually  employed  to 
feed  the  mill  with  canes  and  drive  the  bullocks.'  The  juice  which  collects  in  the 
basin  is  then  boiled  down  into  gur,  the  process  of  boiling  being  the  same  as  for  the 
sap  of  the  date-tree. 

**  Sugat'Tiflnin^. — ^The  process  of  refining  sugar  is  the  same,  whether  it  is  ob- 
tained from  the  juice  of  the  date  or  of  the  cane.  The  following  description  of  the 
mode  of  manufacture  is  condensed  from  Dr.  Basu's  Report : — ^Two  modes  of  manu- 
facturing sugar  from  gur  are  reported  on.  By  the  first  method,  the  boiled  juice,  in  the 
form  of  f'Mr,  is  placed  in  stout  Kunny  or  sackcloth  bags.  The  molasses  or  refuse  is 
squeezed  out  partly  by  twisting  and  tightening  the  mouths  of  the  bags,  and  partly  by 
laying  weights  upon  them  tor  additional  pressure.  The  article  thus  produced  is  of  a 
brownish  colour.  By  far  the  largest  quantity  of  sugar  manufactured  in  the  district, 
however,  is  prepared  in  a  different  \yay.  The  process,  rather  a  cumbrous  one,  is  as 
follows: — The  ^li*- is  at  first  boiled  with  a  certain  proportion  of  water  in  a  large 
iron  vessel,  a  quantitjr  of  diluted  milk  being  added  from  time  to  time  to  separate  the 
impurities,  which  are  skimmed  off  as  soon  as  they  form  on  the  surface.  When  no 
more  skim  appears,  the  thickened  liquor  is  poured  into  a  number  of  circular  earthen 
pots  or  strainers,  made  wide  at  the  top  and  pointed  below,  with  a  hole  in  the  centre, 
called  bharnis,  and  left  for  two  or  three  days  in  the  open  air  to  cool.  It  is  then  re- 
moved to  the  refining  house,  where  the  final  separation  of^the  solid  cr\stalline  portion 
from  the  treacle  is  effected.  The  straining  pot^  are  generally  arranged  in  rows  on 
a  bamboo  frame  at  a  certain  height  from  the  ground,  and  earthen  pitchers  are  placed 
under  each  to  receive  the  molasses  as  it  slowly  drains  from  the  refining  pot  above. 
To  complete  the  arrangement,  as  well  as  to  quicken  the  operation,  fresh  moist  leaves 
of  a  water  weed  call^  pdta  sdold  are  now  placed  on  the  top  of  the  refining  pot,  and 
as  soon  as  a  layer  of  sugar  from  one  to  two  inches  thick  is  formed  at  the  top,  it  is 
removed  by  scraping  with  the  knife,  fresh  weed  beine  laid  on  the  remainder,  and  the 
same  tedious  process  is  repeated  several  times  until  the  entire  quantity  of  sugar  is 
made.  The  native  confectioner  makes  extensive  use  of  this  sugar  for  the  purposes  of 
his  art ;  but  before  it  is  fit  for  use,  it  has  to  be  clarified  again  by  further  boiling  with 
the  addition  of  a  solution  of  milk  as  in  the  last  process.  When  this  is  allowed  to 
cool,  it  forms  a  hard  crust,  which  requires  to  be  broken  and  pounded  before  it  can  be 
employed.  The  molasses  which  drains  off  from  the  sugar  in  the  process  is  employed 
for  preparing  hookah  tobacco,  inferior  sorts  of  sweetmeats,  etc.,  and  the  rest  is  sold 
for  making  country  rum.  Dr.  Basu  estimates  the  total  quantity  of  gur,  or  raw 
sugar  prepared  in  FaHdpur  District  from  the  juice  of  the  cane  and  date-tree,  to 
be  between  two  hundred  thousand  and  three  hundred  thousand  hundredweights,  or 
from  three  to  four  likhs  of  maunds  per  annum''  {Statistical  Account  of  aengal, 
V.,334)' 

Jbssor.— Under  the  article  Phoenix  sylvestris  (Vol.  VI.,  pp.  209-215) 
will  be  found  the  first  half  of  Mr.  Westland's  detailed  account  of  the 
sugar  manufactures  and  sugar  trade  of  Jessor.  The  writer  feels  that 
perhaps  no  better  course  could  be  found  of  conveying  an  idea  of  the  sugar 
interests  of  a  huge  portion  of  Eastern  Bengal  than  of  completing  Mr. 
West  land's  account,  even  althoug^h  to  do  so  it  has  been  found  necessary 
to  republish  one  or  two  paragraphs  that  have  already  been  given  under 
Phoenix.  In  passing  the  reader  may  be  reminded  that  the  chief  facts 
dealt  with  in  the  quotation  below  refer  more  especially  to  the  sugar  of 
Phoenix  sylvestris  —the  date-palm,  but  when  once  the  saccharine  fluid  has 
been  reduced  by  boiling  to  the  crude  syrup  known  in  Bengal  as  gur,  the 
methods  pursued  are  identical  and  little  or  no  distinction  is  made  whether 
the  sugar  bought  and  sold  irt  the  country  has  been  derived  from  palm,  or 
cane  juice.  The  review  of  the  sugar  trade  furnished  by  the  concluding 
paragraphs  may  in  fact  be  accepted,  as  conveying  a  vivid  conception  of 
the  internal  traffic  of  a  large  portion  of  Bengal,  which  centres  in  Calcutta, 
in  this  very  important  article  of  food. 

**  Manufacture  of  Dhulud  sugar.—**  We  have  traced  the  gur  into  the  hands 
of  the  refiners,  and  we  shall  now  see  what  the  process  of  manufacture  is.  But  there 
are  several  methods  of  refining,    and  two  or  three  sorts  of  sugar  produced.     We 
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will  take  them  in  order,  and  describe  first  the  method  of  manufacturing  of  dhulud 
sugar — that  soft,  moist,  non-granular,  powdery-sugar  used  chiefly  by  natives,  and 
especially  in  the  manufacture  of  native  sweetmeat. 

"  The  pots  of  rur  received  by  the  refiner  are  broken  up,  and  the  ^ur  tumbled  out 
into  baskets  which  hold  about  a  maund  each  and  are  about  fifteen  inches  deep.  The 
surface  is  beaten  down  so  as  to  be  prettv  level,  and  the  baskets  are  placed  over  open 
pans.  Left  thus  for  eight  days,  the  molasses  passes  through  the  basket,  droppmg 
mto  the  open  pan  beneath,  and  leaving  the  more  solid  part  of  the  ^^mt— namely,  the 
sugar  in  the  baskeL  Gur  is,  in  fact,  a  mixture  of  sugar  and  molasses,  and  the  object 
of  the  refining^  is  to  drain  off  the  molasses,  which  g^ves  the  dark  colour  to  the  gur, 

"  This  eight  days'  standing  allows  a  great  deal  of  the  molasses  to  drop  out,  but 
not  all  of  it ;  and  carry  the  process  further,  a  certain  river  weed  called  sdoU*  which 
grows  freely  in  the  Kabadak,  is  placed  in  the  baskets  so  as  to  rest  on  the  top  of  the 
sugar.  The  effect  of  this  weed  is  to  keep  up  a  continual  mobture ;  and  this  moisture, 
descending  through  the  sugar,  carries  the  molasses  with  it,  leaving  the  sugar  com- 
parativdy  white  and  free  from  molasses.  After  eig;ht  da^s'  exposure  with  sdold 
leaves,  about  four  inches  on  the  surface  of  the  mass  will  be  found  purified  ;  and  these 
four  inches  are  cut  off,  and  soo/a  applied  on  the  newly  exposed  surface.  This  and 
one  other  application  will  be  sufficient  to  purify  the  whole  mass. 

"  The  sugar  thus  collected  is  moist,  and  it  is,  therefore,  put  out  to  dry  in  the  sun, 
being  first  chopped  up  so  as  to  prevent  its  caking.  When  dry,  it  is  a  fair,  lumpy  raw 
sugar,  and  weighs  about  thirty  per  cent,  of  the  original  mass,  the  rest  of  the  ^Mr 
havin^f  passed  off  in  molasses.  Dishones't  refiners  can  get  more  weight  out  of  it  by 
diminishing  the  exposure  under  sdoU  weed,  so  as  to  leave  it  only  five  or  six  da vs 
instead  of  eight.  The  molasses  is  less  perfectly  driven  out,  and  the  sugar,  therefore, 
weighs  more.  Of  course,  it  has  also  a  deeper  colour,  but  that  is  in  a  measure  remedied 
by  pounding  under  a  dhenki.  There  are  also  other  dishonest  means  of  increasing  the 
weight ;  for  example,  the  floors  of  the  refineries  are  sometimes  a  foot  or  more  beneath 
the  level  of  the  ground  outside,  the  difference  representing^  the  amount  of  dust  which 
has  been  carefully  swept  up  with  the  sugar  when  it  is  collected  after  drying.  It  is 
also  very  easy  so  to  break  the  pots  that  frag"ments  of  them  remain  among  the  sugar. 

«•  The  Dropping's.—lhe  '  first  droppings  '  gathered  in  the  open  pans  m  the 
manner  already  described  are  rich  in  sugar,  and  are  used,  especially  in  the  North- West, 
for  mixing  up  with  food.  It  entirely  depends,  therefore,  upon  the  price,  offered  for 
them  for  this  purpose,  whether  they  are  sold  at  once  or  reserved  for  a  second  process 
of  sugar  manufacture.  In  this  second  process  the  first  droppines  are  first  lx>iled, 
and  then  placed  under  g^round  in  lar^^e  earthenware  pots  to  cool.  Unless  thus  boiled 
they  would  ferment ;  but  after  being  boiled  in  this  fashion,  they,  on  cooling,  form 
into  a  mass  somewhat  like  gur.  but  not  so  rich.  After  this  the  previous  process 
is  again  ^one  through,  and  abont  ten  per  cent,  more  weight  in  sugar  is  obtained. 
The  sugar  is,  however,  coarser  and  darker  in  colour  than  the  first. 

**  If  the  refiner  is  not  very  honest,  and  if  he  is  sure  of  finding  immediate  sale,  he 
win  use  a  much  more  speedy  process.  Taking  the  cooled  gur,  he  squeezes  out  the 
molasses  by  compressing  the  mass  in  a  sack,  and  then,  drving  and  breaking  up  the 
remainder,  he  it  sells  as  sugar.  It  does  not  look  very  different  from  that  prepared  in 
the  more  elaborate  way,  but  it  will  soon  ferment,  and  hence  the  necessity  of  finding 
an  immediate  purchaser. 

**  The  remainder,  after  all  this  sugar  has  been  squeezed  out,  is  molasses — chitd  gur, 
as  it  is  called.  It  forms  a  separate  article  of  commerce,  being  exported  to  various 
places,  as  will  be  subsequently  mentioned. 

Manufacture  of  Paka  Sugar.-^'*  The  sugar  produced  by  the  method  above 
described  is  called  dhulud—^  soft  yellowish  sugar.  It  can  never  be  clean,  because  it 
is  clear  from  the  process  used,  that  whatever  impurity  there  may  originally  be  in  the 
gur,  or  whatever  impurity  may  creep  into  the  sug^ar  during  its  somewhat  rough  pro- 
cess of  manufacture,  must  always  appear  in  the  finished  article.  Another  objection 
to  it  is,  that  it  tends  slightly  to  fiquifaction,  and  cannot,  therefore,  be  kept  for  any 
considerable  time-  The  paid  sugar,  whose  manufacture  1  am  now  about  to  describe, 
is  a  much  cleaner  and  more  permanent  artii  le.  It  has  also  a  granular  structure, 
which  the  dhulud  has  not.  The  manufacture  of  it  is  more  expensive  than  the  other, 
and  the  price  of  it,  when  finished,  is  about  Rio,  whereas  dhulud  costs  only  about  R6 
per  maund. 

•'  In  this  process,  the  gur  is  first  cast  upon  flat  platforms,  and  as  much  of  the 
molasses  as  then  flows  off  is  collected  as  first  droppings.  The  rest  is  collected,  put 
into  sacks  and  squeezed,  and  a  great  deal  of  the  molasses  is  thus  separated  out.     The 


•  This  may  be  HydrilU  ▼ertldllata,  the  plant  most  extensively  used  in  Bengal 
for  this  purpose.    Con/,  with  fuotnotv!  p.  31  abo  Vol.  IV.,  p.  311  of  this  work. 
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8U|far,  which  remains  behind,  is  then  boiled  with  water  in  large  open  pans,  and  as  it 
boils,  all  scum  is  taken  off.  It  is  then  strained  and  boiled  a  second  time,  and  left  txy 
cool  in  flat  basins*  When  cooled,  it  is  already  su^r  of  a  rou^  sort,  and  9doli  leaves 
are  pat  over  it,  and  it  is  left  to  drop.  The  result  is  good  white  sugari  and  should 
any  remain  at  the  bottom  of  the  vessel  still  unrefined,  it  is  again  treated  with  sdaid. 
The  first  droppings,  and  the  droppings  under  the  sdold  leaves,  are  collected,  squee^d 
again  in  the  sacks,  and  from  tne  sug^r  left  behind,  a  second  small  quantity  of  refined 
sugar  is  prepared  in  exactly  the  »ame  way,  by  twice  boiling.  The  droppings  from 
the  sacks  are  cAiVi  gur^  and  are  not  used  for  further  sugar  manufacture.  About 
thirty  per  cent,  of  the  original  weight  of  the  gwr  is-  turned  out  in  the  form  of  pakd 
sugar. 

Kesahpur  Method  of  Manufacture, — "There  is  another  method  of 
manufacture  peculiar  to  Kesabpur,  and  slij^htly  differing  from  that  just  described.  The* 
^ur  is  first  boiled  in  laree  open  pots,  and  into  each  potful  is  put  a  handful  of  bichh  ; 
it  is  then  left  to  cool,  and  in  doing  so  it  coagulates,  and  is  afterwards  treated  with 
siold  leaf,  and  thus  refined.  The  last  droppings  under  the  sdold  leaf  are  burnt ;  and 
this  forms  the  hichh  used  in  the  manufacture;  the  effect  of  which  is  apparently  to 
make  one  boiling  do  instead  of  two.  The  droppings  from  this  first  process  are 
collected,  boiled  with  hichh  and  cooled  as  before ;  then  squeezed  in  sacks,  mixed 
with  water^  boiled  to  drive  off  the  water,  and  after  cooling,  purified  with  zdold  leaf. 
The  droppings  now  are  exhausted  molasses,  or  chitd  gur.  The  produce  m  sugar  is 
twenty-five  or  thirty  per  cent,  of  the  weight  of  the  original  gur, 

anglish  Process  of  Manuftxcture, — <' There  remains  to  be  described  the 
Enelish  process  of  refinement  used  in  the  factories  at  Kotch&ndpur  and  Chaugachha. 
In  tnis  the  raw  material  is  mixed  with  a  certain  amount  of  water  and  boiled  in  opetr 
cisterns,  the  boiling  being  Accomplished,  not  by  fire,  but  by  the  introduction  of  steam. 
The  liehter  filth  now  floats  to  the  surface  and  is  skimmed  on,  while  the  boiling  solution 
is  mKQJt  to  flow  away  through  blanket-strainers  into  another  cistern.  After  tnis,  it  is 
boiled  to  drive  off  the  water.  Now.  if  the  mass  were  raised  to  boiling  temperature^ 
the  result  would  be  sug^r,  granular  indeed  in  construction,  but  not  differing  in  thi 
respect  from  native  pakd  sugar.  But  if  the  water  be  driven  off  without  raising  the 
mass  to  boiline  point  then  we  get  the  crisp  and  s|>arkling  appearance  which  loaf- 
sugar  always  nas.  Whether  tnere  is  any  ^fference  in  the  substances,  t  do  not  know  ; 
but  so  long  as  people  prefer  what  looks  pleasant  and  nice,  sug^r  of  this  sparkling 
appearance  will  command  a  higher  price  in  the  market. 

**  The  object  is  attained  by  boiling  in  a  vacuum«pan,  that  is  to  say,  a  large  closed 
cistern,  from  which  a  powerful  pump  exhausts  the  vapour  as  it  rises.  The  lower  the 
atmospheric  pressure  on  the  surface  of  the  liquid,  the  lower  the  temperature  at  which 
the  ebullition  takes  place.  The  pump  is  therefore  regulated  so  as  to  diminish  the 
pressure  on  the  surface  to  such  a  point  that  the  mass  will  boil  at  about  160''  Fahrenheit; 
and  the  apparatus  being  kept  regulat^l  to  the  point,  all  the  water  is  driven  off  by 
boiling  by  means  of  introduce  steam,  without  the  temperature  becoming  higher 
than  160°.  It  is  out  of  place  here  to  describe  the  mechanical  devices  for  filling  and 
keeping  filled,  and  emptying,  and  watching  and  testing^  the  liquid  within  the  closed 
cistern,  or  for  regulating  the  supply  of  heat  and  the  action  of  the  pump  which  is 
driven  by  steam.  It  is  sufficient  to  pass  at  once  to  the  end  of  the  vacuum-pan  stage, 
which  lasts  eight  hours,  and  to  say  that  the  mass  in  the  pan  is  now  run  off  into  sugar- 
loaf  moulds.  It  is  already  in  a  viscid  state,  and  it  is  now  left  to  cool  in  the  moulds, 
which  are  placed  upside  down,  having  a  hole  in  their  vortex^  placed  above  a  pot. 
The  molasses  by  its  own  weight  drops  out  by  this  hole,  and  is  caught  in  the  earthen- 
ware pot  beneath. 

••  The  last  of  the  molasses  is  wasted  out  in  this  way.  The  uppermost  inch  of  the 
sugar  in  the  mould  is  scraped  off,  moistened,  and  put  back.  The  moisture  sink» 
through  the  mass,  and  with  it  the  molasses.  This  is  done  some  three  times,  and 
then,  the  sug^  having  now  been  twelve  days  in  the  moulds,  the  purification  is  consi- 
dered to  be  finished,  and  the  loaves  may  be  turned  out  of  the  moulds.  If  the  raw 
material  used  was  the  gur  as  it  comes  from  the  cultivator,  the  result  is  a  yellowish, 
sparkling,  loaf-sugar ;  but  if  native-refined  dhulud  sugar  b  the  raw  material  used, 
then  the  loaf  is  of  brilliantly  white  sugar.  The  process  used  at  Cossipur,  near 
Calcutta,  is  similar  to  that  last  described.  The  principal  difference  consists  in  this, 
that  the  sugar  is  at  one  stage  additionally  punfied  by  being  passed  through  animal 
charcoal,  and  that  the  molasses,  instead  of  being  allowed  to  drop  out  by  its  own 
gravity  from  the  moulds,  is  whirled  out  by  the  application  of  centrifugal  force. 

The  Sugar  Market.-^"  Although  sugar  is  manufactured  to  some  extent  aH 
over  the  district,  the  principal  sugar  country  is  the  western  part,  which  may  be  consi- 
dered as  includea  between  these  places — Kotchandpur,  Chaugachha,  Jhingergachha* 
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Trimofaini,  Kessbpur,  Jessor  and  Khijura ;  and  these  are  the  principal  marts  for  its  pro- 
duction and  export.  Tbtf  e  are  two  chief  places  to  which  export  is  made—Calcutta 
and  Nalchitf.  Nalchiti  is  a  place  of  great  commercial  Importance  in  Bikarean),  a 
sort  of  central  station  for  the  commerce  m  the  eastern  districts.  The  demand  there 
is  for  dhulud  sugar,  as  it  is  for  local  consunwtion ;  and  except  from  Kotch&ndpur 
itsdf,  almost  all  the  dhulud  sugar  produced  in  the  district  finds  its  way  to  Nalchiti 
or  Jhilkiitf,  which  is  nearit*  Kotchiadpur  also  sends  a  great  deal  oC  dhulud  sugar 
there,  but  most  of  its  produce  goes  to  supply  the  local  demand  in  Calcutta,  as  it  is 
favourably  situated  for  land  carriage  to  Calcutta.  Calcutta  has^  in  fact,  two  demands, 
namely,  a  demand  for  dhulud  sugar  for  consumption  in  Calcutta  and  other  places 
whither  it  sends  the  sugar,  and  a  demand  iorpakd  sugar  for  export  to  Europe  and 
other  places.  Thb  last  demand  is  met  by  Kesabpur,  and  by  most  of  the  other  places 
in  the  southern  half  of  the  district.  1  he  lormer  demand  iis  aa  stated^  already  met 
by  Kotchindpur. 

"The  distribution  of  manufacture  and  export  may  therefore  be  shortly  stated 
thus : — In  the  northern  half  of  the  sugar  tract,  dhulud  sugar  is  manufactured  for 
native  consumption,  and  sent  either  to  Calcutta  or  to  the  eastern  districts.  In  the 
southern  half  there  are  two  manufactures :  dhulud  is  manufactured  by  the  peasantry, 
and  is  brought  up  and  exported  to  Nalchiti  and  the  eastern  districts ;  and  palci 
sugar  is  manufactured  by  profesaonal  refiners  and  exported  to  Calcutta. 

State  and  Prospects  of  the  Trade.''"The  demand  for  dhulud  sugar 
increases  every  day,  especially  the  demand  from  the  eastern  districts,  white  the  pak& 
sugar  is  decreasing.  The  increase  of  the  former  resul  s  from  the  increasing  pros- 
perity of  the  people,  and  the  decrease  of  Uie  latter  is  due  to  causes  connected  with 
the  European  market,  for  whkh  most  of  the  pakd  sugar  sent  down  to  Calcutta  is 
intended.  In  the  European  trade  there  are,  of  course,  several  competitors  with 
Calcutta.    Mauritius  especially  is  a  dose  rival  of  Calcutta ;  and  as  the  Mauritius 


cultivation  is  now  extending  and  prospering,  and  as  it  has  greater  facilities  for  enter- 
ing the  European  market  than  Calcutt^  it  necessarily  resulte  that  exports  from 
Calcutta  are  diminishing. 

"  The  sugar  trade  is  therefore  less  prorressive  in  the  southern  half  of  the  Jessor 
sugar  tract,  whence  the  export  is  chiefly  to  Calcutta,  than  in  the  northern  half. 
Both  at  Trimohini  and  at  Kesabpur  there  have  been  a  large  number  of  refineries 
closed.  As  for  Kesabpur^  the  number  of  refineries  has  decreased  in  five  vears  from 
about  120  to  40  or  50.  Tnmohini  has  for  a  long  time  been  overshadowed  by  Kesab- 
pur, being  hardly  more  than  an  out-station  of  Kesabpur  :  it  had  some  ten  or  twelve 
refineries  about  five  years  ago,  and  now  it  has  not  one.  It  must  be  remembered, 
however,  that  Kesabpur  and  Trimohini  used  to  be  not  only  refining,  but  also  pur- 
chasing stations.  I  have  stated  that  about  these  places  a  large  number  of  husband- 
men manufacture  the  sug^ar  they  produce ;  and  as  the  sugar  they  make  0  all  sold  to 
merchants  who  have  agenaes  at  these  places,  it  follows  that  a  very  large  amount  of 
sugar  trade  goes  on  apart  from  the  reiineries. 

*•  While  Kesabpur  and  the  region  near  it  have  suffered  especially  from  this  cattse, 
there  is  another  cause  for  the  decrease  of  the  sugar  trade,  which  has  influenced  equal- 
ly evenr  one  of  the  sugar  marts,  the  northern  as  well  as  the  southern.  A  short  time 
after  European  enterprise  gave  the  first  stimulus  to  the  cultivation  of  the  date,  the 
native  merchants  began  to  step  in  and  take  away  from  the  European  manufacturers 
the  fruits  of  their  labour.  The  demand  for  native  refined  sugar  was  greater  than 
for  the  first  rate  sugar  manufactured  by  European  means ;  and  the  consequence  was, 
tfiat  the  native  merchants  appropriated  the  trade  to  the  exclusion  of  the  English. 
But  they  came  in  too  great  a  rush,  and  competed  too  keenly  wiA  each  other  for  the 
produce.  Since  a  date  tree  takes  seven  years  to  grow  so  as  to  produce  gur,  the 
demand  cannot  in  this  case  produce  supply  till  after  the  lapse  of  some  time.  The 
price  of  raw  material  roscL  the  merchants^  profits  became  more  limited,  and  the 
consequence  was  that  a  slight  depression  in  the  trade  had  the  result  of  driving  awav 
many  traders  from  it.  The  husbandmen,  meantime,  profited  largely  by  these  high 
prices,  and  there  has  been  of  recent  years  a  great  extension  of  cultivation.  This 
will  tend  to  reduce  the  price  of  ye^Mr,  and  to  give  the  traders  a  large  share  of  the  pro- 
fit ;  and  if .  as  is  most  likely,  the  mcrease  of  demand  from  the  eastern  districts  keeps 
pace  with  the  increase  of  production,  the  sugar  trade  will  soon  recover  from  its 
present  depression  and  extend  even  more  widely  than  it  did  before. 

The  Cultivators.'^**  It  should  be  noticed  that  the  depresaon  has  been  of 
such  a  nature  that  while  it  affects  the  merchants  and  refiners  engaged  in  sugar  traffic, 
it  hardly,  if  at  all,  affects  the  cultivators.  They  have  all  along  got  high  prices  for 
their ^ur,  and  have  prospered  so  much  that,  as  already  mentioned,  new  groves  are 
starting  up  in  all  directions.    Similarly,  near  Kesabpur  and  Trimohini,  the  many 
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culfavators  who  tnantif Actum  tfadr  <mrt  ^fAit/iii  sugftf  hsve  never  felt  the  influence  of 
the  evil  season  Ibat  has  cauied  so  many  merchants  to  withdraw  from  the  trade.  The 
demand  from  Nakhiti  lor  the  dhulud  sugar  has  never  fallen  otf»  as  has  that  for  pmk4 
ragar  from  Calcutta;  and  thus  the  cultivators'  manufacture  has  never  diminished,  as 
the  meirhants'  has.  It  is  thus  that  the  apparent  panulox  is  explained  that  while  the 
sugar  tr^e,  so  far  as  regards  the  cultivators,  is  in  a  most  fbuiishing  state,  it  is,  as 
r^^ards  the  merchants,  in  a  somewhat  depressed  condition." 

Description  of  a  Sugar  Mart,-^**  What  I  call  depresaon  is,  of  coarse, 
only  comparatively  so;  for  there  can  be  few  busier  scenes  than  such  places  at  Kot- 
chindpur  or  Kesabpur  display  during  the  sugar  season.  For  four  or  five  months  the 
produce  is  every  day  seen  pourins^  in  from  every  direction.  At  KotchiUidpur  alone 
two  or  three  thousand  maundsis^e  daily  supf^y  of^Kr^andat  Kesabpur  probably 
about  one  thousand.-  Carts  laden  with  jars,  cultivatora  bnnging  their  own  gur,  fill  the 
streets ;  the  shops  of  tiie  bepdris  are  crowded  with  sellers,  and  tine  business  of  weighini^ 
and  receiving  goes  on  without  intermission.  Larger  transactions  are  going  on  at  the 
doors  of  the  refineries,  where  carts,  full  laden,  stand  to  deliver  their  cargoes  to  the 
refiner.  At  Kotch&ndpur  this  occurs  every  day,  more  or  less,  though  on  the  re^lar 
market  days  there  is  more  business  done  than  on  others.  At  Kesabpur  also  there  is 
a  daily  market,  but  al  the  other  places  the  supplies  are  mostly  timed  so  as  to  reach 
on  the  market  day. 

'*  Let  us  enter  a  refinery — a  large  open  square,  shut  in  with  a  ^  fence,  and  havin|r 
sheds  on  one  or  two  sides  of  it,  where  part  of  the  work,  and  specially  the  storing,  ts 
done.  If  it  is  a  refinery  oipahd  sugar,  we  find  several  furnaces  within  the  yard  and 
men  busy  at  each,  keeping  up  the  rare,  or  skimming  the  pots,  or  preparing  them.  If 
it  is  dhulud  sugar,  we  see  many  rows  of  baskets,  with  the  sugar  covered  with  sd^d 
leaf,  standing  to  drop;  rows  of  earthen  pots,  with  gur  or  sugar,  or  molasses,  according- 
to  the  stage  of  manufacture,  are  seen  on  aU  sides  ;  and  in  the  same  open  yards  all  the 
different  processes  are  at  the  same  time  going  on. 

*'  The  manufacturing  season  extends  from  the  middle  of  December  to  the  middle  of 
May.  In  December  the  merchants  and  the  refiners  all  cong^regate  at  the  sugar  towns, 
and  in  May  they  finish  their  work  and  go  home.  Compared  with  their  state  during- 
these  five  months,  the  appearance  of  such  places  as  Kotchindpur  and  Kesabpur, 
during  the  rest  of  tne  yeu,  is  almost  that  of  a  deserted  town.  The  refineries  are  ^ut 
up ;  no  gur  is  coming  in  ;  nothing  is  going  on.  Many  of  the  manufacturers  belong  to 
Santipur  in  Nadiya,  and  while  they  mive  thefr  chief  refineries  in  Kotchandpur  or  some 
other  place,  have  also  smaller  ones  in  Santipur.  Whether  the  Santipur  factories 
derive  any  part  of  their  raw  produce  from  that  part  of  the  country,  I  do  not  know ;  but 
no  inconsiderable  quantity  of  gur  is  taken  across  from  Kotchindpur,  Jhingerg4chhd, 
and  Jidabpur  to  Santipur  for  manufacture  there.  The  merchants  of  Kesabpur  and 
Trimohini  have  their  connection  rather  with  Calcutta  than  with  Santipur  and  places 
in  Nadiya.  Kotchindpur  has,  from  its  prominence,  suffered  more  from  tiie  competi- 
tion of  the  merchants  than  most  other  places,  and  it  has  got  rather  a  bad  name  for 
the  quality  of  its  sugar.  During  that  competition  very  many  dishonest  practices 
were  introduced,  some  of  which  I  have  described  before.  The  misfortune  of  such 
practices  in  this  trade  is,  that  as  manufacturers  have  no  distinguishing  marks  for 
their  own  sug^ar  as  indigo  planters  have  for  their  indigo,  a  few  dishonest  men  can 
cause  a  bad  name  to  adhere  to  all  the  produce  of  the  locality,  and  even  honest  men 
will  find  some  difficulty  in  disposing  of  their  wares.  So  much  was  this  fdt,  that 
part  of  the  j'Mr,  which  otherwise  would  haVe  been  manufactured  in  Kotchandpur, 
was  taken  over  to  Santipur  and  manufactured  there.  Nay,  in  some  cases,  the  same 
persons  who  manufactured  dishonest  sugar  in  Kotchindpur  manufactured  honest 
sugar  in  Santipur. 

"  It  remains  to  give  a  view,  in  detail,  of  the  chief  sugar  marts,  so  as  to  note  matters 
which^  in  our  general  survey,  have  not  found  a  place.  I  note  first  those  places  which 
are  within,  what  I  call,  the  chief  sugar  tract. 

KoTCHANDPUK.-.*«Is,  by  far  the  largest  of  the  sugar  marts,  as  both  it  and  the 
adjacent  village,  Sulaimanpur,  are  covert  with  refineries.  Of  the  sugar  manufactur* 
ed,  most  goes  to  Calcutta,  but  about  a  quarter  or  a  third  goes  to  Nalchiti  and  Jhila- 
kiti  in  Bikarganj.  The  proportion  of  the  latter  is  steadily  increasing.  From 
Kotchindpur  to  Calcutta  there  are  two  routes,  by  water  and  by  land.  The  bulk 
appears  to  go  by  land  to  the  Krishnagani  and  Ramnugar  stations  of  the  Eastern 
Bengal  Railway,  going  by  it  to  Calcutta.  The  same  carts  that  take  away  the  sugar 
frequently  collect  gdr  to  bring  back  with  them.  The  amount  of  sugar  manufactured 
in  and  near  Kotchindpur  in  each  year  must  be  near  a  hundred  thousand  maunds, 
worth  about  six  lakhs  of  rupees.  It  is.  perhaps,  about  a  quarter  of  the  whole  sugar 
manufacture  of  the  district    The  principal  merchants  are  Bangsi  Badan,  caUled 
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Sadhu  Khan  by  tide,  and  Guru  Das  Babu,  a  great  brass-ware  manafacturer  of 
Nadiyi.  Bang;6i  Badan,  now  an  old  man,  is,  I  believe,  one  of  those  men  who,  start* 
ing  from  a  very  small  capital,  become,  by  the  application  of  extraordinary  business 
qualiUScations,  leading  merchants  in  their  country.  He  has  several  refineries  all  over 
toe  district,  and  an  agency  in  Calcutta. 

Chaugachha.— -^'  Is,  like  Kotch&ndpur,  on  the  bank  of  the  Kabadah  river.  The 
Pakd  sugar  is  manufactured  here  as  well  as  the  dhulud.  The  refiners  are  chiefly 
residents  of  the  place.  Of  the  exports  I  have  not  obtained  very  much  information,  but 
apparently  they  are  not  very  different  from  Kotchindpur.  Part  of  the  export  goes  by 
nvtf,  and  part  across  country  to  Krishnaganj  Railway  Station.  So  far  as  sugar  goes, 
the  place  has  been  made  by  the  factory  erected  here  by  Messrs.  QIadstone, 
Wyllte  &  Oo.,  a  factory  capable,  I  believe,  of  turning  out  a  thousand  maunds  of 
sugar  in  one  day,  but  whkh  has  not  been  worked  for  years.  This  factory  cultivated 
the  date  very  extensivdy,  and  Chaugdchhi  b  now  surrounded  by  forests  of  date  trees. 
G4r,  I  am  told,  might  have  been  bought  at  one  anna  a  pot  when  the  factory  first  came, 
a  quarter  of  a  century  since,  while  now  a  pot  is  worth  si  x  or  seven  annas.  The  proprietor's 
revenue  was  then  &118  from  the  whole  bazir  (probably  about  R5  per  bigka),  and  it  is 
now  R4  per  bigha, 

iHiNGBaGACHHA.— "  Still  further  south,  is  rather  a  place  for  the  purchase  of  gur 
than  for  the  riianufacture  of  sugar.  There  are  three  or  four  refineries  in  the  place,  out 
the  greater  part  of  the  produce  brought  to  market  is  bought  up  by  b^^dris,  who  take 
it  aoxiss  to  SAntipur  for  manufacture  there.  This  part  of  the  distnct  is,  in  fact,  the 
oert  most  accesuble  to  Sintipur,  being  on  the  imperial  road. 

lADABPUR.— "  Is  a  little  to  the  west  of  JhingergAchhi,  and,  like*  it,  supplies  gttr 
to  the  S&ntipur  refiners  rather  than  for  local  manufactures.  It  is  simply  a  large  gtar 
market,  whither  twice  a  week,— that  is,  on  Mondays  and  Fridays— the  sellers  bnng 
their  rtJr  from  all  the  places  round  about,  and  the  bepdris  come  to  meet  them,  pur» 
chase  the  produce  and  carry  it  off  to  Sintipur.  ^    .       ,  .    j.    ,    . 

Kbsabpur.—**  The  business  here  consists  in  purchasing  home-made  dhulud,  and 


inlH:»bpur,  "  CALc'ufrA  pati."  The  export  is  either  by  the  river  from  Kesabpur 
itself  or  by  carts  to  Trimohini,  and  thence  to  Calcutta  by  nver.  There  is  a  very  large 
oottttv  manufacture  at  Kesabpur,  the  pottery  being  required  for  the  sugar  manufac- 
r^l  Kesabpur  has  one  advantage  over  the  other  places  in  the  sugar  tract,  m  its  prox- 
imkv  to  the  bundarbans.  The  nver  Bhadri  leads  from  it  straight  down  towards  the 
fZJ±  and  by  this  river  large  cargoes  of  firewood  are  brought  up  to  be  used  in  the 
»^nulacture  of  sugar.    It  is  probably  to  this  circumstance  that  it  owes  ite  prominence 


the  merchants 
«fliA  have  aeencies  here,  have  agenaes  also  in  liesaopur.  it  is  cnureiy  a  place  for  the 
r.«r^Kft«eof  Miear.andnot  for  its  manufacture;  the  dhulud  sugar  manufactured  by  the 
Et^S^men  and  at  the  village  factories  roundabout,  and  also  the  sugar  manufac - 
tu,^^n^ndni»rjhingergichhi,arebr^^^  exported  to  Calcutta  and 

*^TA^LA^"V«rth«  south,  b  another  lai^e  sugar  mart,  also  closely  connected  with 

^^^^MiaAMPUR.— ''Has  two  or  three  factories,  but  which  do  litae  more  than  supply 
local  consumption.  .    .     .  r 

Khajura.— 'Ms  a  place  of  a  very  large  sugar  trade,  its  name  being  denved  from 
that  of  the  date  tree  (Jthajur).  1  have  not  visited  it,  and  cannot  give  detoils  of  ite 
manufacture,  bat  I  believe  I  may  say  that  its  export  trade  goes  to  Nalchiti  and 
Bikarganj. 

Kaliganj — «'  Is  farther  up  on  the  tame  river,  and  is  only  8  mUes  from  Kot- 
chindpur. Most  of  the  sugar  which  is  exported  from  Kotchindpur  to  Nalchiti  is 
brought  here  to  be  shipped.  Kiligani  is  not  itself  a  large  manufacturing  place,  but 
there  are  several  refineries  scatterea  in  the  villages  round  about  it;  for  example,  in 
SinghiA,  Farishpur,  and  others.  The  sugar  manufactured  is  almost  all  exported  to 
NaOchitfand  Ihilakiti. 

**  I  have  now  enumerated  all  the  marts  which  lie  witfiin  the  sugar  tract  proper,  ex- 
cept one  or  two  in  the  vicinity  of  Jessor  itselt,  such  as  Rijihit,  Rupdii,  and  Basantii. 
These  places  and  Nirikelbarii  I  have  not  had  an  opportunity  to  examine,  but  1  believe 
I  may  state  that  their  exports  go  to  Nalchiti  and  JhalakAti.  .    *    u 

"  A  few  of  the  manuSctunng  places  on  the  outadc  of  the  sugar  tract  remwn  to  be 
noticed.    1  here  is,  first,  the  line  of  the  road  between  Jhanidab  and  Miguri,  which 
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passes  through  a  date-producing  region.  There  are  not  any  regular  sugar-refining 
towns  here,  as  the  refineries  are  small  ones,  scattered  and  isolated.^  Ichikldi,  a  town 
upon  the  road,  at  a  distance  of  4  miles  from  Magura,  is  the  principal  place  where 
the  gur  is  sold.  The  cultivators  bring  it  there  in  considerable  quantities  upon  the 
market  days. — Tuesdays  and  Fridays,— and  sell  it  to  refiners.  Part  of  the  yf  rfr  here 
produced  is  also  earned  farther  east  to  Binodpur,  6  miles  east  of  Nfagura,  where 
there  are  one  or  two  refineries  established  for  the  manufacture  of  the  gify  not  very 
abundant,  which  jg^ows  about  these  parts.  The  export  is  almost  entirely  to  Nalchiti. 
Still  farther  east  is  Muhammadpur,  where  a  little  sug^  is  refined.  The  produce  here 
is  very  scanty,  but  what  is  manufactured  goes  to  Nalchiti. 

**The  Naril  sub-division  lies  for  the  most  part  on  a  very  low  level,  and  is  devoid 
of  that  high  ground  which  is  essential  for  the  cultivation  of  the  date.  But  at  Lohigar& 
there  is  some  sugar  manufacture,  though  of  an  abnomal  sort.  A  few  date  trees  grow 
near  Lohigari,  b^t  on  land  so  low  that  they  produce  no  juice,  and  it  is  not  from  its 
vicinity  ttat  Lohigari  derives  its  ^«r.  But  the  sugar  tract  proper  is,  as  we  shall 
afterwards  see,  deficient^in  rice  cultivation ;  and  as  Lohigari,  a  low  region,  has  some 
rice  to  spare^  it  sends  a  little,  laden  in  ships,  to  Khajiir^  and  other  places.  The 
ships,  which  go  laden  wit^  rice,  brine  back  cargoes  of  ^tfr,  and  it  is  thus  that  the 
small  amount  of  raw  material  required  for  the  manufacture  at  Loh&gari  is  supplied. 
The  sugar  manufactured  in  Loh&gara  is  mostly  ^a^i  sugar,  and  its  export  is  princi- 
pally to  Calcutta;  but  some  also  goes  to  Bikarganj. 

'«  We  have  another  instance  of  this  reciprocity  between  the  sugar  trade  and  the 
rice  trade ;  for  larpfe  quantities  of  rice  pour  up  the  uhoirab  river,  conveying  the  rice  from 
the  great  cultivating  regions  in  the  south  to  Niopiri,  Basantii,  and  Khaiuri,  the  in- 
lets on  eastern  side  into  the  sugar  tract.  From  these  places,  but  especially  from  Ba- 
santii and  N&opiri,  the  ships  carry  down  g^Lt  to  be  manufactured  into  sugar  at  Daus 
latpur,  Senh&ti,  Khulna,  and  Falcirhdt.  Near  Fakirhit  there  is  some  high  land, 
producing  date  trees,  but  for  the  most  part  it  is  dependent  for  its  supply  of  raw  mate- 
rial upon  the  cultivation  further  north.  The  places  just  mentioned,  and  also  Phultali 
(which  is  on  the  border  land  between  the  rice  country  and  the  sugar  country,  and  can 
su[>ply  its  down  material  for  manufacture)  produce  for  the  most  part,  pakd  sugar. 
This  is  a  natural  consequence  of  their  proximity  to  the  Sundarban  supply  of  firewood. 
Their  export  is  chiefly  to  Calcntta. 

Interchange  of  Sugar  and  Rice, — •*  I  have  already  given  instances  of 
reciprocity  of  nee  import  and  sugar  export ;  but  the  principle  extends  further  than  I 
have  stated.  Throughout  the  delta  there  is  a  general  westward  movement  of  rice. 
Calcutta  attracts  most  of  the  rice  g^rown  in  the  Jessor  Sundarbans,  and  leaves 
the  riceless  districts  in  Jessor  to  be  supplied  from  Bikarganj.  All  over  the  sugar  tract 
the  cultivation  of  rice  is  very  deficient,  and  rice  pours  in  irom  Nalchiti  all  over  Magura 
and  the  south  of  Thanidah,  and  the  head-quarters  sub-division.  The  ships  that  come 
laden  with  rice,  therefore,  take  back  with  them  to  Nalchiti  cargoes  of  sugar.  So  also, 
rice  imported  by  the  Kabadak  from  the  south,  and  through  Jhinger^^Achhd,  Chau- 
g&chhd,  and  iCotch&ndpur,  is  spread  over  the  western  part  of  the  district,  and  the 
ships  engaged  in  this  import  can  carrjf  away  the  sugar  to  the  tracts  whence  they  have 
come.  From  Calcutta  itself  the  principal  import  is  salt,  and  the  salt-ships  are  em- 
ployed in  carrying  back  sugar  to  Calcutta. 

**  Exporters, — It  remains  to  mention  a  few  facts  which  should  probably  have 
found  a  place  elsewhere.  First  as  to  the  refiners.  Professional  refiners  are  for  the  most 
part  themselves  exporters  :  that  is  to  say,  those  who  buy  sugar  to  refine  it  in  large 
refinoies,  scared jr  ever  sell  it  to  other  merchants  to  export.  In  fact,  they  frequently 
combine,  with  their  refining  trade,  the  trade  of  purchasing  from  the  smaller  or  village 
refiners  for  export.  This  latter,  however,  is  also  a  separate  trade ;  and,  especially  at 
Kesabpur  and  Trimohini,  there  are  mercnants  who,  themselves  doing  nothing  in  the 
way  of  refining,  purchase  sugar  locally  refined,  and  export  it  to  Calcutta  or  to  Nal- 
chiti. Most  of  these  are  agents  of  Calcutta  or  Nalchiti  nrms.  1  n  fact,  according  to  the 
native  system  of  trade,  it  will  be  found  that  the  same  firm,  or  firms,  having  in  part  at 
least  the  same  partners,  have  establishments  at  many  places,  and  cairy  on  business  at 
each  place  through  different  partners  or  agents.  Bangsi  Badan  oadhu  Khan, 
for  example,  has  refineries  at  all  the  large  sugar  marts,  and  has,  besides  tkat,  a  branch 
in  Calcutta  to  receive  and  dispose  of  the  sugar  which  he  exports  thither. 

Chita  or  Refuse  Gur,^**\  have  not  yet  said  what  becomes  o f  the  cAi/rt 
otfr,  the  refuse  of  the  sugar-refining  process.  It  is  to  a  very  small  extent  locally  used 
tor  mixing  up  with  tobacco  to  be  smoked.  By  far  the  bulk  of  it  is,  however,  exported 
to  Calcutta,  Nalchiti,  and  Sir&jganj,  but  what  ultimately  becomes  of  it  I  do  not  know. 
An  attempt  has  been  made  once  or  twice  to  utilize  it  by  distilling  it  into  rum  at  Tabir- 


S.  411 


Digitized  by 


Google 


Products  of  India. 


377 


in  Bengal. 


(G.  Watt) 


SACCHARUM  : 

Sugar. 


pur,  where  an  old  sugar  •  factory  was  converted  into  a  rum  distillery.  The  first 
attempts  failed  to  produce  any  sufficient  commercial  return,  and  I  do  not  know  how 
the  present  attempt  is  prospering. 

Sugar  Trade  a  sign  of  Wealth,— **YTom  what  I  have  said  it  will  be  readily 
understood  how  great  a  source  of  wealth  to  the  district  lies  in  the  sugar  tr«de.  1  he 
cultivation  involves  little  labour,  and  it  gfives  a  productive  return ;  and  the^  manu^« 
ture  also  is  such  that  many  of  the  cultivating  class  can,  and  do.  engage  in  it.  I  have 
roughly  estimated  the  outturn  of  the  district  at  about  four  Idkhs  of  maunds,  worth 
twenty-five  or  thirty  lakhs  of  rupees  j  and  I  conclude  from  independent  sources  that 
this  estimate  is  not  far  above  the  truth.  In  the  Certificate  Tax  year,  the  sugar  refiners 
were  taxed  upon  an  income  of  R3,24,ooo;  and  this  excluded  some  of  the  largest  firms 
(who  were  taxed  in  Calcutta),  and  all  the  small  home  refineries  which  fell  under  R500 


profit.  The  whole  trading  profit  distributed  among  the  husbandman  and  professional 
trader  amounts,  I  am  pretty  sure,  to  at  least  six  or  seven  lakhs  of  rupees ;  and  there  is, 
throughout  the  sugar  tract,  an  sdr  of  substantiality  and  comfort  about  the  peasants  and 
their  homesteads,  which  testifies  to  the  advantages  Uiey  derive  from  engaging  in  sugar 
cultivation." 

In  Sir  W.  W.  Hunter'9  Gazetteer  of  Jessor  the  above  article  is  reprinted  from 
the  original,  and  the  following  brief  paragraph  added : — **  Sugfar  is  also  manufactured 
by  expressing  the  jcice  of  the  cane ;  but,  as  before  stated,  the  manufacture  is  not 
carried  on  to  a  very  large  extent,  in  consequence  of  the  greater  expense.  The  process 
of  manufacture  is  thus  described  in  Colonel  J.  E.  Qastrell  8  Revenue  Surv^ 
Report : — The  mill  in  common  use  ordinarily  consists  of  two  endless,  coarse-threaded, 
wooden  screws  of  about  eight  to  ten  inches  diameter,  set  vertically  in  two  honxontal 
cross  pieces,  and  firmly  fixed  to  two  uprights,  which  are  let  well  into  the  ground. 
These  screws  have  their  threads  cut  right  and  left,  and  play  into  each  other.  They 
are  made  of  any  hard,  close-grained  wood,  tamarind  being  preferred.  To  the  upper 
end  of  one  of  the  screws,  which  projects  above  the  horizontal  bar,  a  long  pole  is 
attached,  to  which  the  bullocks  that  turn  the  mill  are  yoked.  The  cane  is  gener^ 
passed  twice  through  the  mill  before  being  cast  aside  to  dry  for  fuel.  The  expressed 
juice  is  received  in  a  basin  formed  for  the  purpose  below  the  screws.  I  was  unable  to 
procure  any  satisfoctory  returns  of  the  expenses  and  profits  of  this  cultivation  {StattS' 
Heal  Account  of  Bengal,  Vol,  //,  28$— gS)*  . 

LoHARDAGA.— 'Pr^swti^.— *«Sugar-cane  is  pressed  in  the  Five  ParganAs  by  any 
of  the  following  four  kinds  of  machines  :— (i)  The  kalku  or  mortar  and  pestle-^the 
same  as  is  used  bjr  the  Telfs  in  pressing  oil-seeds;  (3)  the  rdksi,  with  two  small  hori- 
zontal rollers  turning  one  over  another  ;  (3)  the  choke  ghdni,  with  two  vertical  wooden 
rollers  turning  one  asrainst  another  by  means  of  a  screw  arrangement ;  this  nwchine 
appears  to  me  to  be  the  prototype  of  the  Beheea  Mill ;  and  (4)  the  Beheea 
mill.  The  use  of  the  latter  is  as  yet  very  limited,  but  is  extending  every  year,  and 
will  no  dbubt  in  a  few  more  years  drive  the  old-fashioned  native  mills  out  of  use. 
The  choke  ghdni  is  in  general  use,  and  preferred  to  the  first  two  native  mills.  The 
canes  have  to  be  passed  twice  through  it  to  ensure  thorough  pressing. 

Boiling  of  the  juice  to  g  dr. —"The  furnace  is  made  on  some  convenient  piece  of 
land  near  the  riyat's  homestead.  Its  construction  does  not  differ  from  that  in  Bengal. 
The  top  of  thaturnace  contains  four  or  more  holes  to  accommodate  the  odhdnts  or 
boiling  pans.  These  are  oval-shaped  earthen  vessels  of  various  pizes.  A  conamon-sized 
pan  was  found  to  measure  26  inches  across  and  15  inches  deep.  The  pap  hold  from 
30  to  50  seers  of  juice.  During  boiling,  the  scum  that  comes  up  to  the  surface  is 
skimmed  off  at  frequent  intervals  with  Sijhdnjri,  or  f)erf orated  iron  strainer.  Beyond 
the  removal  of  the  scum,  nothing  else  is  done  to  purify  the  juice.  A  bamboo  btmi 
or  brush,  is  placed  in  the  liquid  to  prevent  it  overflowing. 

**  Gur  is  the  only  product  of  sugar-cane  made  in  the  Five  Parganis.  About  five 
or  six  seers  of  cane- juice  are  calculated  to  yield  one  seer  of  gur.  The  actual  propor- 
tion is  variable.  The  juice  of  bdnsd  canes  grown  on  ndgrd  soil  is  rich  and  yields  as 
much  as  25  per  cent,  of  gur;  while  that  of  punri  canes  grown  on  alluvial  soil  is  poor 
in  quality  and  will  not  often  yield  more  than  half  the  amount  the  former  gives.        ^ 

«*  One  kdhan  of  sugar-cane  land  will  yield  at  the  best  five  maunds  of  gur.  Taking 
the  kdhan  as  ec^uivalent  to  two-thirds  of  a  bighd,  the  produce  will  be  at  the  outside 
about  seven  or  eight  maunds  per  bighd,  valued  at  about  R30. 

Suggestions  for  improvement.—"  The  use  of  the  Beheea  mill  is  on  the  in- 
crease  j  but  the  use  of  the  large  shallow  evaporating  basin  is  as  yet  unknown.  The 
qaality  of  gur  turned  out  at  present  appears  to  me  very  inferior.  There  is  much  room 
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improvement  in  the  direction  of^^Mr  manufacture.    As  rwfards  the  cultivation  of  the 
les,  the  manuring  seems  to  me  inadequate  to  a  full  yiela  of  canes.    Oil-cake,  as  a 
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manure  for  suear-cane  and  potatoes,  is  as  yet  unknown  and  may  be  usef  uHy  intro- 
duced. The  Bombay t  Samsera  and  other  improved  varieties  may  be  tried,  and 
unless  they  have  been  actually  experimented  with,  it  is  difficult  to  pronounce  upon 
their  success  or  otherwise"  {Basu,  Rept,  on  Lohardaga  Disi,,  80, 8r), 

Palamau  SuE'Divisios,-^*'  Manu/acture  of  conertte  (iri*'').— The  cleaned 
canes  are  brought  to  the  kolsdr  or  eur-making  yard.  It  is  a  small  plot  of  ground 
dose  to  the  cane-iidd,  and  shdteredby  trees,  and  has  a  small  temporary  thatch  in 
one  comer  to  serve  as  a  store  for  the  produce  and  shdter  for  the  ^Mr-makers. 

"  In  one  part  of  the  kolsdr,  a  temporary  furnace  or  chulkd  is  made,  and  in  another 
the  mill  is  set  up  for  gfrinding  the  canes.  The  furnace  is  of  drcular  shape.  4  feet 
across,  about  3  or  4  feet  deep.  It  is  endosed  by  a  mud  vrall,  raised  a  cubit  high  above 
the  ground.  On  one  side  of  the  chulkd  is  a  larp^e  hole  through  which  the  fud  is  fed ; 
and  on  the  opposite  side  is  a  longer  gallery  which  leads  away  the  smoke  from  the 
furnace,  and  tnus  serves  as  the  flue.  About  half-way  between  the  top  and  the  bottom 
of  the  furnace  is  a  shdf ,  made  of  twigs,  plastered  tnickly  over  with  mud ;  on  this  the 
fud  is  placed  while  burning,  and  the  ashes,  as  they  accumulate,  are  pushM  down  by  a 
long  nike  into  the  hollow  of  the  chulkd, 

**  Grinding, ^The  only  machine  for  pressing  sugainrane  in  Palimau  is  the  Behea 
mill,  which  has  completdy  driven  the  native  kalhu  out  of  use.  The  mill  is  driven 
dther  by  a  single  buflock  or  by  a  pair.  The  manufacture  of  gur  usually  goes  on  by 
day  ana  night.  To  keep  one  machine  going  for  24  hours,  8  to  12  country  bullocks  are 
required,  each  pair  bdnp^  rdieved  by  another  in  regular  rotation.  One  mill  is  estimat* 
ed  to  press  32  kundas  or  earthen  pots  of  juice  in  24  hours,  and  the  bullocks  are 
chang^  at  intervals  oi  2  kundds  of  juice. 

*' The  shallow  iron  boiline  pan  is  m  use  in  Palimau.  Deep  earthen  pots  for  boiling 
the  cane-juice,  which  are  used  m  the  Five  Parganasj^nd  in  Bengal  Proper,  are  quite 
unknown  in  Palamau,  as  they  are  in  South  Behar.  The  pjan  is  4  to  5  inches  across  and 
about  4  inches  deep  in  the  centre.  It  is  capable  of  boiling  2  maunds  of  juice  at  one 
time.  For  a  sinele  furnace  there  are  usually  two  boiling  pans,  particularly  when 
chdki  gur  is  to  be  made.  For  making  this  description  of  gur,  it  is  necessary  to  stir 
it  with  a  wooden  rake  for  a  length  of  time  after  the  pan  has  been  taken  down  from  the 
chulhd  :  in  the  meantime  the  boiling  of  fresh  juice  may  go  on  uninterruptedly  in  the 
second  pan.  When  rdb  is  made,  no  such  stirring  is  necessary,  and  the  Dotling  may 
go  on  without  any  interruption,  fresh  juice  bdng  poured  into  the  pan  inunediatdy 
after  the  preceding  charge  of  gur  has  been  ladled  off. 

"Cane-leaves  and  megass,  that  is  the  refuse  of  the  canes  after  pressing,  are  the 
only  fuel  used  in  boiling  the  juice. 

"  The  actual  process  of  boiling  the  juice  to  gur  is  as  follows :— The  pan  is  set  over 
the  fire,  and  4  kundds  (roughly  2  maunds)  of  juice  poured  into^  the  pan.  ^  The  juice  is 
seldom  strained  to  remove  cnips  of  cane  and  other  mechanical  impurities.  These 
are  very  probably  retained  on  purpose  in  the  juice  in  order  to  add  to  the  wdght  of  the 
outturn.  After  a  short  time  the  scum  comes  up  and  begins  to  accumulate  on  the 
sides  of  the  pan.  When  suffidently  thick,  it  is  sldmmed  off  with  an  iron  handle. 
The  use  of  muk,  lime-water,  or  any  mudlaginous  substance  like  castor  seed  emulsion, 
or  the  juice  of  dheras  bark  (Hibiscns  esculeiitns)  is  either  not  understood  or  not 
known.  The  fact  is  that  there  is  no  demand  for  gur  of  superior  quality  and 
cleanliness,  and  the  cultivator  does  not  find  it  as  yet  worth  his  while  to  make  first- 
dass  gur  as  he  cannot  get  an  adequate  price  tor  it :  on  the  other  hand,  he  is 
likdy  to  suffer  loss  from  the  diminution  of  weight,  which  will  no  doubt  result 
from  the  removal  of  the  impurities.  The  boiling  is  continued  for  about  2  hours. 
Towards  the  end  the  syrup  becomes  thicker  and  apt  to  get  burnt  ajfainst  the 
surface  of  the  pan.  A  brisk  stirring  with  a  wooden  rake  is  kept  on  all  the  time,  until 
the  j'Mr  has  attained  its  proper  consistency.  The  latter  can  oe  only  guessed  by  the 
practised  eye,  and  by  teding  the  thick  syrup  while  yet  hot  between  the  fingers. 
When  the  gur  is  ready  in  the  pan,  the  latter  is  taken  down  from  the  furnace  and 
placed  over  a  low  earthen  mound :  the  stirring  with  the  rake  is  kept  up  until  the  gur 
gets  thick  enough  on  cooling.  It  is  tiien  ladled  out  into  oblone  forms  of  wood, 
about  16  inches  long,  10  mches  broad,  and  4  inches  thick,  called  ktuords,  and  allowed 
to  gradually  cool  and  solidify.  In  abount  three  hours'  time  the  mass  becomes  quite 
hard,  and  is  then  taken  out  of  the  kdlords  and  becomes  ready  for  the  mafket  Tnese 
square  blocks  of  gur  are  known  as  chdkis.  These  are  very  convenient  for  transport, 
as  they  can  be  readily  packed  in  bags,  and  are  not  in  the  least  subject  to  drainage  of 
molases  like  the  rdb. 

"  Sugar  is  not  manufactured  an3rwhere  in  or  near  Palimau,  and  consequently  very 
little  rdb  is  made.  Its  only  use  in  Palimau  is  for  making  a  cooling  drink  (sharbet) 
taken  in  hot  weather.    To  make  rdb  the  syrup  is  taken  down  from  the  pan  in  a 
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digrhtly  thinner  condition  than  that  of  syrup  intended  to  taaJkA^kdH  gur*  The  tih 
syrup  IS  pountd  into  earthen  vessels. 

Outturn  ofguTj^'**  In  PaMimaa  4  seers  of  juice  are  expected  to  yield  i  seer  of  gur. 
The  juice  must  be  very  Hch  in  saccharine  matter  to  be  able  to  yield  this  remarkably 
largie  proportion  of  sogar  concrete.  In  Bengal  the  proportion  of  gur  to  juice  seldom 
exoeeas  i  to  5,  and  is  very  often  as  low  as  i  to  ;^  or  8. 

*'  One  lo^l  bigha  of  cane  is  expected  to  yield  from  35  to  30  local  maunds  of  gur. 
This  gives  in  standard  measure  23^  to  37  maunds  of  i'Mr  to  the  acre.  Chdkigur 
sells  in  Palimau  on  the  average  at  26  kachchd  or  i4i  pdMkd  sfers  for  the  rupee.  The 
oottum  of  one  local  bi|^  sold  at  this  rate  would  be  valued  at  from  1(48  to  R57 — 

Cost  (f  gur^making. 

Hii«  of  machine  and  pan  for  10  days  at  Ro-8  perdUm 
One  man  to  feed  the  machine  for  10  days  and  10  nights  at 

Ro-i-9 

One  man  to  drive  bullocks  for  10  days  and  10  nights  at 

Ro-i-9 « 

Five  men  to  cut  and  dean  canes  for  10  days  at  R0-1-9 

each  p^r  diein  •••••••• 

One  man  to  feed  fuel  for  10 days  and  10  nights  at  Ro-x«9 


Cost  of  cultivation . 
Cost  of  gur-making 


Total  cost  of  gup'making 


Total 


a 

a* 

^. 

5 

0 

0 

3 

3 

0 

2 

3 

0 

5 

7 

6 

3 

3 

0 

17 

0 

6 

39 

0 

3 

»7 

0 

6 

56 

0 

9 

Average  outturn  of  gur  per  local  biglia=  38  local  maunds, 
v^ued  at  26  load  seers  per  rupea      .        .        •        • 


51  "  9 


■*  It  would  thus  appear  that  the  cultivation  of  sugar-cane  would  not  pay  if  every 
Item  of  labour  was  charged  for  at  the  daily  ratdB  of  wages.  It  is  for  this  reason  that  no 
riyat  Will  attempt  the  cultivation  of  suear-cance  unless  he  has  a  sufficient  number  of 
hands  in  his  own  family  to  work  in  the  neld.  To  avoid  the  necessity  of  hiring  labour, 
it  is  a  common  practice  for  several  rdvats  to  combine  and  cultivate  a  held  of  sugar-cane 
either  joindy  or  in  separate  parcels,  all  the  men  helping  one  another  by  turns" 
{Basu,  Rtpt.  on  Lohardaga  Dtst,,  Palamau  Sub'Division,  S9'4f)» 

Shahabad.— In  the  brief  notice  above  regarding  Sugar  Factories  and 
Rbpinbries,  it  is  mentioned  that  in  this  district  there  are  69  refineries. 
But  throughout  ail  the  districts  of  the  Patna  division,  sugar-cane  cultiva- 
tion is  very  important,  and  as  Jessor  and  Faridpur  may  be  spoken  of  as 
the  great  centres  of  date-palm  sugar,  Behar  may  be  characterised  as  one  of 
the  most  important  tracts  of  Bengal  from  the  sugar-cane  stand-point  In 
the  NoU  on  Sugar  (published  by  the  Government  of  India)  the  outturn  of 
^iah2d>ad  was  estimated  at  1,55,548  maunds ;  but  Messrs.  Thomson  & 
Mylna  give  the  area  as  36,000  acres  and  the  outturn  14,40,000  of  maunds, 
representing  a  yield  of  40  maunds  of  gur  an  acre-* 

**  The  sugar  industry  is  the  most  important  of  the  district's  manufactures,  and  the 
only  prosperous  one.  It  is  carried  on  extensively  in  the  Buxar  arid  Sasseram  sub- 
divisions, and  elsewhere  on  a  comparatively  small  scale.  The  outturn  of  the  Buxar 
subnlivision  is  estimated  at  35^8^0  maunds  against]  23,880  maunds  in  the  previous  year, 
while  in  tiie  Sasseram  sub-division  the  quantity  of  sugar  manufactured  was  44,908 
maunds.  The  principal  feature  of  the  year  was  the  introduction  of  hand  turbines  at 
Nasirgunge,  the  seat  of  the  indu&try  in  Sasseram,  and  elsewhere,  which  resulted  in 
the  increased  manufacture  of  sugar.  About  seven-eighths  of  the  total  quantity  of 
sugar  manufactured  in  the  district  is  exported  to  Cawnpore.  Agra,  and  other  places 
in  the  North- Western  Provinces  and  to  Bombay  "  {Note  on  Sugar). 

Although  Shahabad,  Gya,  Durbhunga,  Champarun,  and  Sarun  are 
most  important  districts  in  the  production  of  cane  ana  gir  and  even  Native 
refined  su^rs,  the  methods  of  manufacture  do  not  differ  materially  from 
those  detailed  regarding  Bogra,  Jessor,  etc.    Babu  Addonath  Saner ji, 
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while  discussing  the  sugar  trade  of  Behar,  makes^  the  following  remarks 

regarding  Shahabad  :— 

**  In  the  year  1884-85  the  sugar-cane  crop  was  good  in  four  divisions,^  but  not  in 

•  xi^,^A^^^»  \  nu«o-..i,.,«*  the  Patna  and  Dacca   divisions,      in    the   Dur- 

^^ylllV    r&  N^c^nri.       »>*»"nga  an<*  Gya  districts  there  was  a  partial  fail- 
Rajshahye.     Chota  Nagpore.      ^^^  ^^  ^^  ^J      ^^   ;„    FurreedpofeT  another 

important  sugar-growing  district  in  Eastern  Bengal,  the  crop  was  destroyed  by  wild 
pigs.  After  excluding  Uiese  two  years»  it  will  be  seen  that,  on  the  whole,  the  exports 
have  not  suffered,  although  the  proportion  of  the  refitfed  to  the  rata  material  has 
leaned  towards  the  Utter.  How  far  the  sugar  refineries  in  the  interior  are  responsible 
for  this  state  ot  things  cannot  be  stated  with  any  de^ee  of  confidence.  Certain  it  is, 
however,  that  there  has  as  yet  been  no  deterioration  in  the  prosperity  of  the  refineries 
in  Shahabad,  where  this  industy  is  the  most  important  x>f  the  distnct  manufactures. 
The  area  of  su^ar-cane  in  Shahabad,  irrigated  in  1886-87,  was  36, 1 16  acres.  ^  To  what 
extent  the  facihty  of  irrigation  from  canals  has  contributed  to  the  extension  of  the 
cane  cultivation  is  proved  from  the  figures  in  respect  of  the  export  sugar  trade  of 
Shahabad.  In  a  statement  r^;arding  the  sugar  trade  of  this  district,  recently  com- 
piled in  the  Statistical  Department  for  the  use  of  the  late  Sone  Canal  Commiasion,  it  was 
shown  that  1,51,090  maunds  of  r^ned  and  ^9,788  maunds  of  unrefined  sugar  were 
carried  by  rail  during  ^e  calendar  year  1876,  while  in  the  calendar  year  1886,  the 
exports  ot  refined  sugar  amounted  to  2,64,832  maunds,  and  of  unr^ned  sufar  to 
3,52,063  maunds.  The  total  trade  in  1886  aggregated  6,16,894  maunds,  whi(£  was 
more  than  three  times  the  figures  (1,90,878  maunds)  of  1876.  If  expressed  in  m»- 
refined  sugar,  the  increase  wul  be  as  follows  :— 


Year. 


Exports  from  Shahabad  by  Rail 
(External  and  Internal). 


Refined 

Unrefined 

Total  in  unre-^ 

sugar. 

sugar. 

fined  sugar. 

Mds. 

Mds. 

Mds. 

1,51,090 
2,64,833 

39,788 
3>53,o63 

4,17,513 
10,14,14^' 

11. 

-ASSAM. 

1876 
1886 


No  sugar  is  manufactured  in  Assam.  The  province  imports  its  sup- 
plies by  river  steamers  from  Bengal.  The  reader  will  find,  under  the 
chapter  on  cultivation,  a  detailed  report  of  the  crushing  of  the  cane  and  the 
boiling  of  the  juice  into  ^r  as  pursued  in  the  province  (pages  150-159). 
In  the  chapter  on  the  History  of  the  Effort  to  establish  Sugar-planting  as 
a  European  industry  in  India  reference  has  been  made  to  the  experi- 
ments formerly  undertaken  to  organize  sugar  plantations  and  factories,  so 
that  it  does  not  seem  desirable  to  say  more  in  this  place,  except  perhaps 
to  add  that,  although  land  suitable  for  cane-culture  doubtless  exists  in 
the  province,  there  are  many  adverse  influences,  such  as  expensive  labour, 
which  preclude  the  possibility  of  Assam,  for  many  years  to  come,  at  least 
from  becoming  a  g^at  sugar-producing  country.  It  seems  likely,  however, 
that  an  inquiry  (as  already  suggested)  into  the  nature  of  the  better  quali- 
ties of  cane  found  in  the  province  might  be  productive  of  good  results. 

III.-NORTH.WEST  PROVINCES  AND  OUDH* 

So  much  has  already  been  said  regarding  these  provinces  that  it  seems 
scarcely  necessary  to  do  more  than  to  furnish  three  passages  descriptive  of 
the  manufacture.  The  first  passage,  ^iven  below,  completes  Messrs. 
Duthie  &  Fuller's  account  of  sugar  m  these  provinces.  It  may  be 
accepted  as  a  review  of  the  various  methods  which  are  pursued  in  the 
provinces  as  a  whole.  The  second  details  the  manufacture  of  sugar  in 
Gorakhpur,  a  district  which,  in  the  early  effort  to  extend  the  sugar  trade 
of  India,  figured  prominently.    And  the  third  supplies  full  information 
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reg'arding  Shahjahanpur,  the  district  which  may.  be  accepted  as  the  centre 
of  the  present  trade.  That  district  not  only  possesses  a  large  European 
refinery  and  distillery— the  Rosa  works— but  is  so  important  a  locality  for 
Native-made  sugars  that  the  prices  determined  annually  at  Baragaon,  a 
village  fourteen  miles  from  Shahjahanpur,  may  be  said  to  govern  the  sales 
of  these  provinces.  The  full  extract  from  Mr.  Butt's  able  report  on  the 
Shahjahanpur  sugar  will,  it  is  hoped,  meet  the  difficulties  which  most 
students  of  this  subject  experience.  As  his  repwt  is  not  very  accessible, 
its  reproduction  seemed  dsirable  :— 

I.  "  The  boiling  of  the  juice  follows  on  the  pressing  with  as  little  delay 
as  possible,  since  fermentation  rapidly  sets  in  from  exposure  to  the  air. 
The  process  of  boiline  and  concentration  varies  according  as  its  result  is  to 
be  gurh,  shakar  or  rdb*  Gurh  is  a  compost  of  si^ar  crystals  and  uncrystal- 
liz^  syrup  boiled  till  of  a  sufficient  consistency  to  be  made  up  into  soft  balls 
or  cakes  {bhtli  or  chakki),  Skakar  is  formed  when  the  boiling  is  a  little 
more  prolonged  and  the  mixture  of  crystals  and  syrup  is  violently  stirrcKi 
while  cooling,  when  its  colour  becomes  lighter  and  it  crumbles  into  small 
pieces.  In  ra6-making  the  boilincf  is  not  so  prolonged,  and  the  result  is 
syrup  containing  masses  of  crystallized  sugar  imbedded  in  it.  Gurh  and 
skakar  are  for  human  consumption  as  they  are,  but  rdb  only  represents  the 
first  stage  in  the  manufacture  of  crystallized  sugar.  With  gurh  and 
shakar  the  object  is  more  to  obtain  a  good  colour  than  good  crystallization, 
while  the  value  of  rdb  entirely  depends  on  the  proportion  of  crystals 
which  it  contains.  Hence  the  boiling  process  for  ^rA  and  shakar  is,  as  a 
rule,  much  rougher  than  when  rdb  is  manufactured.  The  boiling  appara- 
tus consists  of  a  furnace  excavated  in  the  g^und,  over  which  one  or  more 
iron  pans  are  set  If  the  boiler  is  supplied  from  only  a  single  kolhu,  as  a 
rule  one  pan  b  used,  while  if  two  or  more  kolhus  are  used  the  number  of  pans 
iii  often  increased  to  four  or  five,  which  are  of  different  sizes  and  are  placed 
in  order,  the  largest  one  furthest  from  the  feed  end  of  the  furnace,  and 
the  smallest  one  immediately  over  it.  In  this  form  the  boiling  apparatus 
is  very  similar  to  that  formerly  used  in  the  West  Indies.  The  use  of  a  row 
of  pans  on  this  principle  effects  a  great  saving  of  time,  and  also  perhaps 
enables  the  manufacture  of  better  sugar,  thouc^h  this  is  by  no  means 
proved.  The  juice  is  collected  in  the  large  pan,  where  it  is  allowed  to  sim- 
mer slowly,  scum  rises  to  the  surface,  the  formation  of  which  is  sometimes 
assisted  by  the  addition  of  alkali  (carbonate  of  soda)  which  promotes  the 
coagulation  of  albuminous  matter,  or  of  milk,  or  the  sticky  juice  of  the 
edible  Hibiscus,  which,  in  becoming  coagulated,  collects  and  brings  to  the 
surface  a  good  deal  of  impurity.  From  the  large  pan  the  juice  is  baled 
into  the  one  next  it,  and  so  on  from  pan  to  pan  dowti  the  tenes,  becoming 
more  concentrated  in  each  transfer  until  it  is  finally  worked  up  into  sugar 
in  the  last  and  hottest  pan.  The  prepa-  ation  of  sugar  from  rdb  is  not, 
properly  speaking,  an  agricultural  process,  and  needs  the'efore  no  notice 
in  this  account.  It  may  be  briefly  mentioned  that  the  process  substan- 
tially consists  in  draining  the  uncrystallized  molasses  away  from  the  sugar 
crystals.  This  is  effected  in  the  western  districts  by  pouring  the  rdb 
into'  cloth  bags  and  subjecting  it  to  pressure,  in  which  way  about  half  of 
the  molasses  are  strained  off,  and  then  placing  the  semi-pure  result  (called 
Putri  in  the  western,  and  shakar  or  assdra  in  the  eastern  districts)  in 
wicker  crates,  and  allowing  the  molasses  to  filter  slowly  down,  this  filtra- 
tion being  assisted  by  a  covering  of  the  water  weed  known  as  siwdr  (Hy- 
drilla  yertidllata),  the  moisture  from  which  slowly  filters  downwards 
and  washes  the  crystals  clean.  The  European  process  of  *  claying '  was 
on  exactly  the  same  principle.  The  floury  whitish  sugar  which  results  is 
known  as  kacha  chini  or  khand,  and  is  made  over  to  the  halwais  for 
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final  refining.  The  following  statement  shows  the  average  outturn  per  cent, 
of  cane  of  each  of  the  products  mentioned  above : — 

•'  One  hundred  of  cane  yields  50  of  juice,  which  latter  may  be  divided 
into  i8'o  of  guY^  bheli  or  compost ;  17*5  of  shakar ;  and  I9'5  of  rob.  The 
r<^6  contains  13*0  putri  or  assara  (semi-drained )>  and  6*5  skira  or  molasses. 
The  fiutri  may  be  also  divideid  into  two  equal  parts,  vtM.  6*5  chini, 
hhand  or  shakar ;  and  6'5  shira  or  molasses. 

«  Of  the  sugar  exported  from  the  Meerut  divisio;i>  98  per  cent,  is  in 
the  form  of  gurh  or  shakar,  but  only  44  per  cent,  of  that  exported  from 
Rohilkhand,  the  balance  (56  per  cent),  consisting  in  cAfW  or  *Aa«//,  the 
product  of  rdb»  This  difference  illustrates  something  more  important  than 
a  dissimilarity  in  local  custom  or  even  in  equality  of  cane,  for  it  represents 
a  material  difference  in  the  distribution  of  the  profits  of  sugar  cultivation 
between  cultivator,  landlord,  and  capitalist.  When  a  cultivator  manufac« 
tures  his  own  sugar  he  nearly  always  makes  gurh  or  shakar,  and  rdb  is, 
as  a  rule,  only  made  by  professional  sugar-boilers  or  khansaris,  with  juice 
which  they  purchase  from  the  cultivators.  These  purchases  are  all  nego- 
tiated, like  those  of  indigo  factories  and  the  Opium  Department,  by  means 
of  advances,  and  the  system  has  an  important  bearing  on  the  agncultural 
condition  of  a  large  portion  of  the  provinces. 

"  In  the  sugar  districts  of  the  Meerut  division,  on  the  other  hand,  the 
rule  is  for  the  cultivator  to  boil  his  own  cane  juice,  and  add  the  profits  of 
manufacture  to  those  of  cultivation.  It  is  generally  assumed  that  the  cul- 
tivating classes  of  these  districts  are  the  most  prosperous  in  the  provinces, 
though  their  prosperity  may  be,  perhaps,  bougnt  by  a  loss  in  the  total  value 
of  the  produce."  (Duthie  and  Fuller,  Field  an  d  Garden  Crops,  North" 
West  Frovinces)** 

II.  GoRARHPUR.— "  The  manufactures  of  the  district  are  few,  and  the  onl;r  one 
of  any  great  importance  at  present  is  that  of  sugar-boilingr  extensively  practised  in  the 
Hata!  Padrauna,  and  neighbouring  parts  of  the  Deona  and  Sadr  tahsils.  It  is  difficult 
to  obtain  any  very  accurate  statistics  of  the  number  of  sugar  factones,  but  the  fol- 
k>wing  figures  were  furnished  a  few  years  ago  by  the  tahsildars  :— 


PSKGUNNAHS. 

Number  of 
factories. 

Remarks. 

Silhat       . 
Shahjahanpur  . 

Havdi     . 

Salempur 
^idhuajobna  , 

28 
73 

37 
65 

Of  which  5  are  MeKa  village  of  tappa  Indarpur. 

Of  which  37  are  said  to  be  in  tappa  Patna,  most  of 
them  b^np:  in  Rampur  Khanpur  village,  not  far 
from  Deona* 

Almost  all  in  the  tappas  lymg  north-west  and  north 
of  Silhat.                            .    «    ^  . 

Of  which  half  are  said  to  be  m  Barhaj. 

The  exact  number  is  not  stated,  but  is  undoubtedly 
very  large.  Mr.  Lumsden  estimated  that,  in 
addition  to  the  amount  locally  consumed,  over 
ao.ooo  maunds  of  chini  (sugar)  were  yearly  export- 
ed  from  this  pergunnah.  Mr.  Alexander  thinks 
that  the  number  cannot  be  far  short  of  100,  as 
this  is  the  pergunnah  in  which  the  cane  seems  to 
thrive  best.  Mr.  Lumsden  numbers  52  factories 
in  his  settlement  report,  but  the  number  has 
since  increased. 

••The  factory-owner  docs  not,  as  a  rule,  cultivate  his  own  sugar-cane.  He  makes 
money  advances  to  a  number.of  neighbouring  vill^es,  who  grow  the  crop  and  usually 
^  itract  the  juice  (ras)  in  their  own  or  hired  milU.  The  kolhu,  or  sugar-mill, 
hM  already  been  described  as  '  a  large  drum-shaped  mortar,  m  which  ^.^];^'f^^ 
right  timber  beam  or  pestle  is  made  to  turn  by  an  arrangement  attachinjr  it  to  a  pair 
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of  revdviiig  bullocks.'  The  pestle  is  here  called  /o/A.  The  horifontal  cross-beam 
which  connects  it  with  the  bullocks  is  named  kdtar,  and  on  the  latter  sits  a  man^ 
partly  to  guide  the  bullocks,  partly  to  give  greater  weight  to  the/a/A.  Another  man 
feeds  the  kolhu  and  pushes  the  cane  against  the  jdth.  When  seen  for  the  first  time 
this  operatkm  seems  Ukely  to  end  in  crushing  the  hand  of  the  operator,  but  accidents 
very  rarely  occur.  The  expressed  juice  trickles  into  a  lower  compartment  of  the  mill, 
called  gkkgu  ;  and  hence  flows  through  a  wooden  spout  or  pamdli  into  the  vessels 
set  to  catch  it.  In  Gorakhpur,  owing  to  th9  difficulty  of  obtaining  stone,  the  kolhus 
are  an  of  wood.  When  extracted,  the  juice  is  generally  boiled  at  once  in  lar^e  iron 
vessels  called  kardki,  which  are  usually  lent  by  the  owner  of  the  factory  to  which  the 
boiled  svrup  (j^dr  or  rdb)  is  to  go,  but  are  sometimes  owned  or  hired  by  the  cultiva- 
tors. Occasionally,  if  the  factory  be  very  dose,  the  juice  is  taken  there  at  once.  It 
makes  of  course  a  great  <^fference  to  the  cultivators  whether  he  manufactures  inde- 
pendently or  on  behalf  of  the  factory-owner.  The  latter  takes  an  ample  return  for 
the  advances  he  makes  and  for  the  hire  of  the  kardhi.  But  very  few  vdlagers  grow 
cane  altogether  without  advances,  and  one  manufacturer  informed  Mr.  Alexander 
that  he  did  not  care  to  deal  with  such  persons.  He  had  not,  he  explained^  the  same  hold 
over  them  as  over  cultivators  who  had  bound  themselves,  by  taking  his  advances,  to 
|;row  a  certain  amount  of  cane.  In  a  year,  however,  when  cane  is  at  all  scarce,  an 
independent  cultivator  could  command  a  very  high  price  for  his  gur  and  obtain  Urge 
proms.  The  clients  of  the  Udory  who  receive  payment  at  a  rate  fixed  behorehand, 
derive  no  ad<fitional  profit  from  high  prices.  But  where  most  of  the  cultivators  must 
work  on  borrowed  capital,  this  system  of  advances  is  perhaps  the  best  way  of  sup- 
plying a  useful  want . 

*'  After  its  receipt  at  the  factory  the  rdb  syrup  is  again  boiled  twice  and  cleared  of 
its  scum.  It  is  then  allowed  to  harden  and  becomes  chini,  which  finds  a  very  large 
export  towards  the  south.  The  sugar  is  sometimes  refined  by  additional  boiling  and 
skimming,  but  is  more  often  sent  away  in  the  rough  state,  packed  in  large  earthen 
Jars. 

"  No  trustworthy  statistics  are  available  to  show  the  average  amount  of  khand,  or 
dry  sugar,  produced  yeariy  in  a  factory.  But  some  estaUnhments  visited  by  Mr. 
Alexander  at  Pipraich  confessedly  turned  out  from  400  to  500  maunds  of  refined 
sugar  {chini)  each  in  a  season.  The  average  value  was  about  R 12  or  R 15  a  maund, 
and  as  the  cultivators  get  for  their  rdb  about  R3  to  R4  only,  the  factories  must  make 
considerable  profits.  But  they  have  usually,  it  must  be  remembered,  to  carry  the 
chini  some  way  before  they  can  command  a  market. 

"The  prinapal  places  where  the  khand  is  collected  for  exportation  are  Captainganj^ 
Pipraich,  Gorakhpur,  Sahibganj  (in  Sidhua  Jobna),  and  Barhaj.  From  Captainganj 
a  uttle  is  said  to  go  up  to  Nepal,  but  by  far  the  greater  part  of  the  trade  findi  its  way 
by  Gorakhpur,  the  Rapti  or  the  little  Gandak  and  Barhaj,  to  the  Ghagra.  A  consi- 
derable amount  also  descends  the  Great  Gandak  to  Calcutta.  The  Little  Gandak  is, 
as  before  mentioned,  navigable  only  durine  the  rainy  season,  but  a  large  trade  from 
along  its  banks  travds  by  the  Padruana  and  Barhaj  road  to  the  latter  place  "    {Gem,, 

III.  Shahjbhanpur. — The  followine  note  on  sugar-manufacture  has 
been  supplied  by  Mr.  D.  O.  Baillie : — **  The  Native  process  was  briefly  de- 
scribed in  the  Budaun  notice,  but  it  may  be  interesting  here  to  note  the  differ- 
ences between  the  Native  process  and  the  European,  as  practised  in  Messrs. 
Oarew  &  Oo.'s  works  at  Rosa.  Messrs.  Oarew  &  Oc,  like  the  Native 
manufacturers  of  the  district,  work  upon  rdb,  that  is  cane-juice  boiled  to 
such  a  viscidity  that  it  crystallizes  on  being  allowed  to  cool.  The  first 
operation  in  both  the  European  and  the  Native  process  is  the  same :  the 
rdb  is  tied  up  in  the  coarse  cotton  bag^  and  subjected  to  pressure,  in  order 
to  drain  away  the  treacle  from  the  pure  sugar  crystals.  The  treacle  so 
drained  away  is  tn  Rosa  re- boiled,  so  as  to  make  a  lower  quality  of  sugar ;  by 
the  Native  sug^r  manufacturers  it  is  made  into  an  inferior  quality  of  gur 
and  exported.  The  crystals  left  after  the  treacle  has  been  drained  away 
are  t^tnedpuM.  It  is  the  raw  sugar  on  which  the  English  refiner  works. 
It  consists  of  grains  of  nearly  pure  sugar,  coated  on  their  surface  with 
dark  syrup,  and  generally  contains  some  impurities,  such  as  sand,  vege- 
table fibre,  and,  m  India*  dried  cow-dung.  The  last-named  substance  is 
usually  employed  as  a  cover  for  the  vessel  in  which  the  rdb  is  kept. 
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"In  the  English  process  the  raw  sugar  is  dissolved  in  hot  water  in  certain 
proportions.  The  solution  so  formed  is  first  filtered  through  cotton  bags 
m  order  to  remove  the  solid  impurities  above  referred  to,  and  then  several 
times  through  a  deep  bed  of  charcoal,  to  remove  colour  and  such  impurities 
as  escape  the  bag- filters.  The  decolourized  liquid  is  concentrated  by 
boilin|r  off  its  water  in  a  vacuum*pan  till  crystals  have  formed  in  proper 
quantity.  Finally,  in  order  to  separate  these  crystals  from  the  adhering 
*  mother  lic^uor,'  they  are  placed  in  the  centrifugal  machine.  This  con- 
sists essentially  of  a  vertical  metal  drum,  the  curved  walls  of  which  are 
perforated  by  a  great  number  of  small  holes,  and  which  revolves  with 
great  speed  round  its  axis.  The  centrifugal  force  produced  by  this  revo- 
lution forces  out  the  syrup  through  the  pores  of  the  drum,  leaving  the 
prepared  sugar  in  the  drum.  The  '  class '  of  the  suc^ar  depends  on  several 
matters :— '(i)  whether  it  is  made  entirely  from  putrx  or  whether  it  contains 
a  certain  proportion  of  the  crystals  deposited  after  treatment  (by  the 
treacle  being  at  first  drained  away) ;  (2)  on  the  number  of  times  it  has 
been  passed  through  the  charcoal  beds ;  (3)  on  the  amount  of  spinning  it 
has  undergone  in  the  centrifugal  machine. 

"  In  the  Native  process  the ^utri  is  not  melted*  and,  consequently,  im- 
purities are  not  removed  from  it.  The  stages  are  two  only.  The  treacle 
left  adherent  to  the  crystals  in  the  putri  is  allowed  to  drain  itself  away 
under  the  force  of  gravitation.  The  putrt  is  for  this  purpose  placed  in  a 
large  tank,  the  bottom  of  which  is  formed  by  a  cloth  placed  over  a  bamboo 
frame  and  kept  there  for  several  weeks.  The  draining  away  of  the 
treacle  is  aided  by  a  partial  fermentation  which  the  sugar  undergoes 
during  this  process.  In  Shahjehanpur  a  layer  of  river  weed  (siwdr)  is 
laid  over  the  top  of  the  sugar,  partly  to  aid  fermentation  (stV),  partly  because 
the  moisture  from  the  weed,  slowly  filtering  through  the  sugar,  aids  the 
draining  away  of  the  treacle.  The  sugar,  after  having  undergone  this 
process,  is  technically  termed  pachani.  This  bachani  is  placed  on  a  plat- 
form in  the  sun,  and  thoroughly  trodden  out  oy  the  feet.  The  product  is 
shakar,OT  Native  sugar  ready  for  market.  It  is  in  colour  rather  wniter  than 
the  lowest  quality  of  sugar  turned  out  from  the  Rosa  factory.  Its  crystals 
are  much  smaller:  the  g^reat  difference,  however,  is  the  presence  in  it  of  a  large 
quantity  of  impurities,  to  which  every  stage  of  the  process  of  manufacture 
from  the  expression  of  the  juice  to  the  final  treadine  out  has  contributed 
its  share,  and  towards  the  removal  of  which  nothing  nas  been  done.  The 
lower  qualities  of  Rosa  sugar,  owing  to  the  superior  economy  of  the 
European  process,  and  in  spite  of  the  expensive  machinery  and  superin- 
tendence, can  be  sold  cheaper  than  Native  sugar  is.  It  does  not,  however, 
in  spite  of  its  obvious  advantages,  make  much  procuress  amongst  Native 
consumers.  To  Hindus  the  employment  of  animal  charcoal  during  the 
process  is  a  g^eat  stumbling.block,  and  has  led  to  Rosa  sugar  being  in 
thePanjab  formeriy  cursed  with  bell  and  book"  (Gas.,  N.-W.  P,»  IX, 
128-30), 

The  account  of  the  sugar  manufactures  of  Shahjahanpur  drawn  up  by 
Mr.  Butt  is  so  very  instructive  that  it  is  difficult  to  abridge  it  and  yet 
preserve  its  merit.  Following  after  the  passage  just  quoted,  however,  it  is 
perhaps  desirable  to  extract  only  such  paragraphs  as  appear  to  amplify 
Mr.  Baillie't  statement.  A  matha,  Mr.  Butt  explains,  is  an  earthen  vessel 
which  holds  on  the  average  about  26  gallons  of  juice.  To  express  a 
matha  of  juice  may  occupy  from  three  to  six  hours ^ 

"  When  the  mill  is  worked  by  day  only,  seldom  more  than  two  mathashn  pressed  : 
one  will  be  done  before  noon,  when  the  men  dine  and  rest,  and  press  another  in  the 
afternoon.    Working  day  and  night  the  labourers  are  changed  each  matho,  and 
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generally  four  mnthas  are  pressed  in  the  day,  but  often  five  and  occaaionally  even 
six  mathas  are  pressed  and  boiled  each  day." 

Prtparatian  tf  Rdb*—"  Boiimg  takes  about  the  same  time  as  filling  a  matha  of 
juice,  and  work  keeps  on  evenly,  one  matha  being  boiled  while  the  next  is  beinigf 
filled  with  soft  cane ;  the  matha  may  be  fully  half  an  hour  before  the  boiling  pan  is 
empty,  and  with  very  hard  cane  the  boiling  may  be  over  some  time  before  the  matha 
is  ready.  At  first  starting  the  mill,  some  wood  must  be  used  as  fuel,  but  as  soon  as  the 
cane  refuse  {khoe\  dries,  the  refuse  from  the  mill  and  cane  leaves  (patdhi)  from  the 
field  supply  sufiiaent  fuel.  A  fall  of  rain  again  necessitates  the  use  of  wood  for  a  day 
or  two ;  or  if,  as  is  often  the  case,  no  wood  nas  been  kept  ready,  causes  a  cessation  olF 
work,  we  fud  is  supplied  from  outside  through  a  hole  in  the  end  wall  of  the  boiling 
shed.  When  the  juice  has  been  boiled  nearly  the  usual  time,  the  boiler  now  and  then 
ladles  up  a  little  and  judges  the  state  of  concentration  by  the  appearance  of  the  drip- 
pings as  ne  pours  the  sample  back ;  this  eye  test  is  probably  universal,  being  that  em* 
ployed  by  the  vacuum-pan  boiler,  as  well  as  by  the  Indian  cultivator. 

"  During  boilinfi^  the  scum,  rising  to  the  surface,  is  skimmed  off  by  pushing  a  small 
board  alon|r  the  surface  ;  the  scum  adheres  to  this  and  is  scraped  off  with  a  potsherd. 
On  being  jud^^ed  ready,  the  juice  boiled  for  rdb  is  ladled  from  the  boiling-pan  into  a 
vessd  containing  about  5  seers  and  used  as  a  measure,  and  then  poured  into  a  large 
f>orou8  earthen  jar  (kalsi)  containing  about  ^  rdb  maunds,  one  boiling  on  another 
till  the  kaisi  is  full.  It  then  cools,  and  is  ready  for  removal  to  the  sugar  nuinufactory 
(khandsdr).  The  cultivator  almost  always  cultivates  on  advances  from  the  manufac- 
turer (khandsdri),  and  the  rdb  is  taken  delivery  of  on  the  spot,  and  removed  at  the 
manufacturer's  expense. 

"  Rdb  is  the  product  almost  always  made,  as  it  is  the  product  required  by  the  manu- 
facturer, and  the  cultivators  are  restricted  to  its  manufacture. 

PrefaraHon  of  Gir, — **  When  gdr  (or  mithdi)  is  the  product  required,  the  jc ice  is 
boiled  somewhat  longer  and  with  greater  heat,  so  that,  on  cooling-,  it  can  be  made  nto 
hard  balls;  on  removal  from  the  boiling-oan  the  boiled  syrup  is  poured  into  shallow 
pans,  and  there  pounded  and  nmde  into  the  bhelis  (or  round  balls)  of  two  to  five  sen 
each.  The  quality  is  injured  by  overboiling^  but  gur  is  a  product  at  once  saleable  in 
the  baxar,  and  can  be  stored  or  exported  without  injury.  The  manufacturers  do  not 
use  gur,  and  it  is  not  further  manufactured.  In  order  to  make  sugar  from  jj^ur,  it  would 
first  be  necessary  to  boil  it  with  water,  and  so  bring  it  to  a  form  resembling  rdb;  and 
elsewhere  I  believe  sugar  is  made  from  gur,  but  never  in  Shahjahanpur.  Gur  is  ex- 
ported and  sold  for  direct  consumption  or  for  use  by  confectioners  and  tobacconists. 
Cultivators  who  cultivate  without  advances,  and  zemindars  who  axe  not  manufacturers, 
commonly  make  gur,  hut  gencarally  rdb  only  is  openly  manufactured.  As  the  cultiva- 
tors are  not  under  strict  supervision,  they,  though  under  engagement  to  manufacture 
rdb  only,  not  uncommonly  make  one  or  two  mathas  into  ^Mr  and  sell  it  secretiy.  To 
prevent  this,  the  money-lender  often  employs  a  servant  to  watch  the  mills  in  the  village, 
out  the  supervision  is  difficult  with  scattered  mills  working  day  and  night,  and  the 
watcher  is  often  kept  auiet  by  a  small  present.  Gur  is  secredy  removed  to  a  friend's 
house  and  disposed  of  tnrough  him.  Tilnar  is  the  chief  ^icr  market  in  the  district,  and 
much  gur  is  made  by  the  Kurmis  in  tiie  Tilhar  Tahsil.  The  ^ur  made  in  Tilhar  is 
supposed  to  be  the  blest,  though  Tdhar  rdb  is  generally  considered  inferior  to  that 
maoe  in  either  Pawiyan  or  Shi^jahanpur. 

"It  will  be  seen  that  the  form  of  the  product,  whether  rdb  or  gur,  depends  on  the 
boiling.  When  rdb  is  the  product  required,  the  cane-juice  is  concentrated  to  a  little 
over  the  cr]fstallizing  point,  and  consequenUy  still  retains  much  moisture.  It  is  the 
product  suited  for  the  hotter  fire,  until,  on  cooling,  it  can  be  made  into  dry  solid 
balls  (bhelis),  ^  Here  the  excessive  heat  and  burning  destroys  much  more  of  the  sugar 
present  in  the  juice— t.^.  renders  it  non-crystallizable. 

Mistakes  in  Terms,^"  In  naming  these  products,  concentrated  cane-juice  in  the 
form  of  rdb  or  gur  the  most  strange  mistakes  are  usually  made.  '  Sugar,'  '  mola  s- 
ses,'  '  coarse  molasses,'  and  '  treacle  '  are  terms  commonly  used  as  equivalents  for 
rdb  or  gur.  Concentrated  juice  cannot  correctiy  be  called  sugar,  and  denoting  it  as 
molasses  or  treacle  is  a  gross  mistake.  Molasses  (shira)  is  the  syrup  which  drains 
from  the  rdb  in  the  subsequent  process  at  the  manufacturer's,  the  remamdet  being  raw 
sugar  (pdtri),  from  which  again  is  obtained  dry  sugar  (khdna),  Rdb  might  perhaps  be 
translated  as  undrained  raw  sugar.  Treacle  is  the  syrup  that  drains  from  refined  sugar. 
'  Sugar '  is  a  most  indefinite  term,  as  it  may  mean  raw,  dry  or  refined  sugar.  These 
errors  in  nomenclature  l«ul  to  many  mistakes.  Thus,  by  tm  Indian  Economist,  in  a 
comparison  between  East  Indian  and  West  Indian  produce,  a  product  presumably  ^Mr 
was  taken  to  be  the  same  form  as  West  Indian  raw  sugar.  The  fact  that  from  equal 
quantities  of  juice,  produce,  as  raw  sugar,  will  be  less  than  half  the  weight  of  produce  as 
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gut  makes  the  comparison  instituted  of  no  practical  value,  and  the  differsnce  in  onttmn 
was  ereatly  under-rated. 

''About  the  same  time,  a  gentleman  who  had  published  in  the  Economist  a  series 
of  estimates  of  agricultural  profits  in  the  North- West,  wrote  to  the  Indian  Statesman 
in  explanation  of  his  tables :— '  Up  here  the  cultivator  presses  his  own  cane  in  rourh 
wooden  mills,  boils  down  the  juice  and  sells  the  coarse  molasses  to  the  dealer  generally^ 
as  numerous  enquiries  have  led  me  to  bdieve,  at  R4  the  maund*  I  particul^y  enter- 
ed "  sugar/'-  that  is,  gur^  not  rdb  or  treacle,  as  I  had  not  found  it  the  custom  to  make 
the  latter  except  from  the  refuse  stalks,  such  treacle  being  obtained  by  pouring  water 
over  the  alreaov  pressed  cane,  and  the  poor  syrup  bein^  g^iven  to  the  children  or  the 
girl  tenders  at  the  boiler.'  Here  almost  every  term  is  a  mistake,  though  the  writer  was 
a  Settlement  Officer  who  had  paid  some  attention  to  the  subject.  In  Ma^as  and 
Bengal  jagari  is  the  term  commonly  employed  for  the  first  state  of  concentrated 
juice." 

The  bel  system,^**  In  the  greater  part  of  the  district  the  cultivators  manufacture 
rdb  and  then  ddiver  the  product  to  the  khandsdri ;  but  to  the  weit,  all  alon^  the 
Bareilly  border,  the  custom  is  spreading  of  the  manufacturers  taking  the  fresh  juice 
from  the  cultivators  and  themsdves  manufacturing  the  rSh*  This  custom  has  only 
been  introduced  from  Bareilly  since  the  Mutiny,  but  it  is  spreading  fast,  and  will,  in  aU 

rrobability,  completely  supplant  the  older  system.  In  Bareilly,  too,  this  custom  is, 
believe,  of  recent  introduction.  The  change  is  not  due  to  any  change  in  the  position 
of  the  cultivator,  and  under  either  system  cultivation  is  carried  on  by  advances,  and 
the  cultivator  is  bound  to  deliver  nis  produce  to  the  monev-lending  manufacturer. 
When  the  cultivator  delivers  r&bt  he  puts  up  his  mill  where  he  likes,  usually  dose  to 
his  own  house,  and  commonly  the  mill  is  worked  day  and  night.  When  the  manu- 
facturer takes  the  juice,  advances  are  made  to  a  large  number  of  tenants  in  the  same 
or  closely  adjoining^  villages^  and  all  these  men  put  up  their  mills  in  some  one  place  a 
little  distance  outside  the  village,  where  the  manufacturer  puts  up  his  boiling-sheds. 
Conmionly  twdve  or  twenty  mills  may  be  seen  working  at  one  '  beU*  and  sometimes  as 
many  as  tiiirty.    Each  maiha  of  juice  as  filled  is  taken  over  by  the  manufacturer. 

''  The  expenses  of  the  cultivator  are  very  littie  less  than  when  be  manufactures  rdb. 
The  mannfecturer  receives  the  cane  refuse  for  fuel,  and  only  the  cost  of  one  labourer 
(the  boiler)  and  the  hire  of  the  boiling-pan  is  saved  to  the  cultivator.  The  manufec- 
turer  has  to  build  a  boiling-house  and  to  employ  a  writer  and  several  servants  to  watch 
the  mills,  and  also  an  establishment  for  boihng  the  juice.  The  mills  are  never  worked 
at  night,  but  even  so,  in  the  early  morning,  or  when  the  overseer's  attention  is  elsewhere 
attracted^  the  cultivator  sometimes  manages  to  pour  some  water  into  the  juice.  In  the 
boilinfl[-sheds  the  boiling-pans  are  put  up  in  sets  of  five,  the  number  of  sets  varying 
accor£ng  to  the  number  of  mills,  being  generally  one  set  per  ten  or  twelve  mills;  the 
five  pans  are  in  a  line,  one  directly  over  the  fire,  tne  others  at  intervals  over  apertures  in 
the  horizontal  flue  leading  from  the  fire.  The  juice  is  first  placed  in  the  pan  farthest 
from  the  fire,  which  b  of  a  very  large  size,  containing  some  50  -maunds  of  ]uk«,  and  is 
oUled  the  haum  (or  reservoir) ;  the  next  pan,  about  half  the  size  of  the  haua^  is  called 
the  nikdr.  In  this  some  alkaline  substance  is  added,  generally  sajj'i  (impure  carbonate 
of  soda),  but  sometimes  decoctions  from  the  bark  of  various  trees  or  plants  are  used. 
The  next  pan  is  the^Aw^,  and  the  juice  is  here  heated  neariy  to  the  boiling-point. 
The  fourth  pan  is  the  phatka.  In  this  should  the  juice,  now  very  much  thickened, 
appear  too  visdd,  some  castor  or  mustard  oil*  is  sprinkled  as  a  corrective.  The  syrup 
is  then  moved  to  the  fifth  and  last  pan  (the  eh  ashing  direcUyover  the  fire,  and  a  short 
boiling  brings  it  to  the  proper  rdb  consistency.  A  halwat  (confectioner)  is  always 
employed  to  conduct  the  oouing,  and  most  of  these  halwais  are  men  who  come  from 
the  Ntainpuri  district  each  seaison.  Whatever  mav  be  the  scientific  value  of  the  sub- 
stances added,  there  is  hereevidentiy  a  more  careful  process,  and  the  rdb  thus  prepared 
on  a  larger  scale  must  be  of  superior  and  more  uniform  quality,  as  the  rdb  being  made 
by  the  sugar-manufacturer  himself,  there  remains  no  motive  for  fraud  or  deception  as 
to  the  quality. 

Quality  of  the  yMtr#.^-"  Shahjahanpur  cane  juice,  when  freshly  extracted,  seems 
equal  in  richness  to  that  of  most  other  cane-growing  countries.  Den^ty,  as  shown  by 
Baum^'s  saocharometer,  is  the  test  used ;  and  our  juice  commonly  shows  a  density 
above  the  average  Quotations  of  other  countries.  At  the  Rosa  Distillery  fresh  juiccL 
purchased  from  cultivators  near  and  filtered,  has  often  shown  a  density  of  10^.  and 
occasionally  of  1 1^  Supposing  a  pure  solution,  the  percentage  of  sugar  present  snown 
by  each  density  is  as  follows : — 

6°  Baum6    *-•  10*4  per  cent,  of  sugar. 

f    ditto      —  12-4  ditto. 

•  Sesamum  oil,  it  will  be  seen,  is  used  in  Madras,  p.  334.— f^..  Diet.  Econ.  Prod. 
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8°  Bauni6  ■-  i4*4  p^  cent.  <rf  sugar. 

9®    ditto  —  i6'3  ditto, 

lo®    ditto  —  i8'3  ditto. 

II*    ditto  -  ao'i  ditto. 

13®    ditto  —  as  ditto. 

Our  fresh  juice  may  be  assumed  to  be  of  good  quality,  but  destruction  of  the  sugar 
commences  at  once.  To  prevent  deterioration,  cane-juice  should  be  treated  with  the 
utnoost  rapidity  and  the  most  scrupulous  cleanliness.  Juice  extracted  at  9I  Baum^ 
and  allowed  to  stand  an  hour  or  two  will  only  mark  8|  to  9^ 

*«The  mill  and  receiving  dish  {maiha)  are  seldom  cleaned,  and  never  thoroughly 
90;  there  is  no  appreciation  of  the  loss  and  deterioration  resulting  Irom  6xAzy  alone ; 
the  juice  is  insufficiently  strained,  and^asarule,  the  luiceisnot  treated  with  any 
alkali,  to  neutralise  the  natural  or  acquired  acidity.  The  sajji  matii  (impure  carbo- 
nate of  soda)  used  in  the  bel  system  is  but  slightly  alkaline :  that  used  is  always  dirty, 
and  in  the  after-processes  there  are  no  means  of  extracting  the  addition.  The  juice 
must  then  have  undergone  very  great  deterioration  before  reaching  the  boilinp^  pan, 
and  this  acid  and  impure  juice  is  then  subjected  for  hours  to  the  direct  action  of 
a  strong  fire.* 

Mr.  Butt  estimates  the  total  cost  .— 

X  a.  p, 
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Total 


74    7 


Total  cosi  to  cultivator. — **  This  estimate  has  been  drawn  out  on  the  principle 
usually  followed  if  supposing  all  labour,  even  that  of  the  bullocks,  to  be  hired 
and  good  cultivation  has  been  charged  for.  Of  course,  no  such  disbursement  is  ever 
made  by  any  farmer.  About  R38  of  the  cost  entered  is  payment  for  hired  buUocks ; 
a  tenant,  with  the  ordinary  number  of  bullocks,  need  never  hire  cattle,  as  most  of  the 
labour  is  done  by  several  tenants  joining  and  working  together  till  the  work  of  all  is 
done.  A  zamindiir  will  have  bullocks  enoup^h  himself,  and  in  either  case  the  cost  is  the 
rateable  share  of  the  annual  keep  and  original]  cost  of  the  cattle — an  amount,  much 
under  the  cost  of  hired  cattle.  In  the  case  of  the  cultivator  very  little  labour  is  hired, 
and  he  commonly  resorts  to  less  careful  cultivation  in  preference  to  paying  for  hired 
labour.  A  zamindir  gets  a  good  deal  of  labour  at  a  \exy  small  cost,  and  nis  regular 
labourers  receive  a  large  part  of  their  wages  in  kind.  The  cost  of  cultivation  can  be 
estimated  without  reference  to  the  amount  of  produce,  but  that  of  manufacture  depends 
on  ttie  produce,  and  may  be  reduced  in  proportion  to  reduction  in  the  estimate  of 
produce.*' 

Produce  in  caru^uice. — '*  The  produce  is  always  estimated  by  the  number 
of  matkas  of  juice  or  kal^  of  rib  produced  per  Icucha  b^ha ;  generally  by  the 
amount  of  rib  ;  one,  two,  or  three  kalsis,  as  the  case  may  be,  estimating  in  juice 
the  highest  native  estimate  of  produce,  a  rate  often  given  as  the  maximum  comes 
to  exactly  100  matkas  the  acre.  It  is  very  generally  considered  that  a  good  crop 
win  give  the  series  of  thirteen  matkas  a  bi^ha,  equal  to  8ii  maikas,  or  about  3, 11 3 

P lions,  of  juice  per  acre.  Ten  matkas  is  looked  on  as  a  fair  average  crop,  and 
think  twelve  maikas  may  be  taken  as  a  full  outturn  for  good  land  in  a  cane 
tract.  This  ^yes  35  matkas,  or  1,950  gallons  of  juice  per  acre,  equal  to  about 
3i,3ooft  of  juice.  The  average  West  Indian  produce  per  acre  is  generally  estimated 
at  from  30  to  35  tons  of  cane  ready  dressed  for  the  mill.  Taking  30  tons  per  acre,  the 
produce  in  juice  at  50  per  cent.  (Shihjahdnpur  average)  comes  to  33,6oo&  ^  but  at 
yo  per  cent,  (proportion  extracted  by  good  mills)  amounts  to  47,040b.  Taking  what 
IS  there  considered  the  low  yidd  of  35  tons  per  acre,  the  juice  at  50  oer  cent,  should  be 
38,ooo9»,  and  at  70  per  cent.  3p,3oo&.  The  actual  results  on  a  Queensland  planta- 
tion in  1868,  publisned  in  the  first  number  of  '  Tks  Sugar-cane,*  give  an.average  per 
acre  of  4,170  gallons,  or  about  45«3^ofi»  of  juice,  and  one  field  gave  an  average  of 
nearly  6,300  gallons  per  acre.    The  juice  extracted  appeared  to  be  about  65  per  cent. 
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of  the  weight  of  cane  and  the  density  on  thi» plantation  at  high  as  lo  Baum^,  though 
on  others  ranging  from  ^\  to  g\  Baum^. 

Experiments  at  the  Rosa  Factory.—**  For  some  years  the  produce  from  several 
fields  has  been  recorded  at  the  Rosa  DistillefY.  For  the  manufacture  of  cane-juice 
rum  fresh  juice  b  required,  and  the  cane  is  pressed  in  the  factory  in  Native  mills. 
In  1870-71  the  cane  from  three  fields  was  pressed.  One  pressed  before  the  cane  was 
ripe  gave  an  average  of  only  56^  mathas,  or  1,462  gallons  per  acre  ;  the  second  gave 
an  average  of  75  mathas,  ot  1,950  gallons,  and  the  third  almost  the  same.  In  1871-72 
the  average  was  SiifmrMa^,  or  2,112  gallons.  In  1872-73  ^atsn  fields  were  culti- 
vated by  the  factory,  and  three  acres  one  rood  were  under  plant  canes,  and  five  acres 
under  ratoons.  The  ratoons  gave  an  average  of  only  47^  ma/Aof,  or  1,225  gallons  per 
acre,  while  the  average  for  the  plant  canes  was  94^  mathas,  or  2,457  gallons  per 
acre ;  this  is  equal  to  sumhiC  26,720ft  of  juice  per  acre.  This  acteial  result  approaches 
that  given  commonly  as  the  very  maximum  (100  ffuiMos-" 2,600  gallons,  or  28,275ft), 
and  goes  to  show  that  with  better  cultivation  and  more  manure  our  cane  might  equaT 
that  of  other  countries. 

"  Beside  these  fields  cultivated  by  the  factory  in  1872-73  several  stainding  fields 
close  to  the  factory  were  purchased,  but  these  fields  were  only  sold  bv  the  owners  oir 
the  cane  commencing  to  dry  and  promising  a  very  poor  result ;  and  Mr.  McAlister 
considers  that  the  produce  should  be  viewed  as  a  minimum.  The  aggregate  area  was 
nearly  18  acres,  and  the  average  outturn  only  48^  mathast  or  1,261  gallons  per  acre. 
These  crops  were  purchased  at  an  average  price  of  R44-8-0  per  acre.  The  best 
of  these  bdds  (area  little  over  one  acre)  gave  an  averageof  83  maMoj,  or  2,15s 
gallons  per  acre.  The  canes  were  cut  and  carried  by  Oarew  &  Oo.,  who  i£o 
provided  and  kept  in  repair  the  mills  (the  ordinary  native  kottu)  f  a  native  con- 
tractor provided  cattle  and  labourers  for  pressing,  and  was  paid  in  1871-72  at  the 
rate  of  6^,  and  in  1872-73  at  the  rate  of  7i  annas  per  matha.  The  cost  of  pressing 
here  came  to  R30  for  labour  and  cattle  alone— a  result  somewhat  above  the  cost 
assumed  above.  The  contractor  used  eight  bullocks  with  each  mill,  and  five  mathas 
were  generally  pressed  in  the  twenty-four  hours,  the  mills  working  day  and  night,  and 
occassionaliy  six.  These  Rosa  experiments  are  the  only  practical  experiments  known, 
and  they  tend  to  show  that  the  estimate  of  produce  framed  before  these  actual 
results  had  been  received  is  not  an  extravagant  one.  In  these  experiments  the  juice 
extracted  was  always  about  50  per  cent,  on  the  weight  of  dressed  cane^-«.n  amount 
at  least  equal  to  that  generally  obtained  by  the  native  cultivator. "^ 

Produce  in  rdb, — "  Estimating  the  produce  in  juice,  the  shares  paid  to  the 
labourers,  and  customary  dues  to  the  revenue  or  village  servants,  are  inclu<&d,  as  well 
as  any  juce  consumed  by  the  cultivator  or  friends ;  but  estimates  of  the  produce  in  rdb 
induae  only  the  net  amount  handed  over  to  the  manufacturer,  and  hence  estimates 
of  produce  appear  lower  when  made  in  rdb  than  when  made  in  juice.  I  have  not  any 
actual  experiments  as  to  the  weight  of  rdb  given  by  a  maiha  of  juice,  but  I  have 
made  constant  enquiries  from  cultivators  and  manufacturers,  and  the  recdved  opinion 
is  that,  on  the  average,  a  matha  should  give  rather  over  20  sers  rdb.  Estimates  range 
from  18  to  25  sers,  and  in  assuming  20  as  the  average  result.  I  am  rather  under  than 
over  the  mark.  Twenty  rdb  sers  equal  to  607ft,  and  the  matha  weighing  about  283ft 
of  juice,  the  rdb  is  about  21*5  per  cent,  of  the  wdght  of  juice.  1  cannot  compare 
this  proportion  with  that  obtained  in  other  countries,  as  none  of  the  returns  I  have 
seen  give  the  wdght  of  produce  in  any  form  corresponding  to  rdb.  The  prx>duce 
in  rdb  then  becomes  37^  rdb  maunds  per  acre,  equal  to  over  55  Governntent  maunds, 
or  to  about  4»55oft  per  acre.  This  estimate  is  one  of  two  kalsis  of  rdb  per  bfgha, 
and  so  put  would  appear  higher  than  an  estimate  of  13  mathas.  Cultivators  have 
spoken  of  an  actual  return  of  three  kalsis  of  rdb  per  bigha,  but  two  and  a  half  is 
generally  looked  on  as  nearly  the  maximum;  and  many  land-owners  and  manufac- 
turers have  wished  me  to  believe  in  an  average  outturn  of  one  kalsi  per  bfgha,  a  rate 
of  produce  20  per  cent,  below  that  looked  on  by  Mr.  McAlister  as  a  minimum 
outturn.** 

"  Value  of  Produce.— \  assume  an  average  price  of  R4  per  rdb  maund;  the 
reasons  for  doing  so  will  be  explained  when  an  account  is  given  of  tlie  Baragaon 
khataunti.  Taking  the  price,  the  value  of  the  produce  comes  to  R150  per  acre,  and 
deducting  the  expenses,  amounting  to  R74-7,  the  profits  remain  R75-9  per  acre. 
Remembering  that  the  expense  of  manufacture  varies  directly  with  the  amount 
of  producer  the  account  for  each  rate  of  produce  from  one  kalsi  (three  maunds)  to 
three  kalsis  (nine  maunds)  per  bfgha  becomes  as  fdlows ;  the  expense  of  cultivation  is 
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supposed  to  remaiii  constant*  but,  in  fact,  ^ood  cultivation  is  only  practised  where 
there  is  a  hope  of  good  produce : — 


Produce  per  Acre. 

Eipenseof 

Rate  of  produce 

In  rdb. 

Value  of 

cultivation 

Profits  per 

in  rdb  maunds 

Juice. 

produce  in 
rdb. 

and  manufac- 
ture of  rib 

perbigha. 

acre. 

Government 

per  acre. 

weight. 

ft 

Mds. 

lb 

a  a,  p. 

a  a.  p. 

*  «.  p. 

3       . 

10,600 

277 

2,277 

75    0    0 

58  15    0 

16    I    0 

4        •         •         . 

14,134 

36-9 

3,036 

xoo    0    0 

64     I    8 

35  14    4 

5       . 

17,668 

46-1 

3.795 

125    0   0 

69    4    4 

55  n     8 

6 

»     21,202 

55*3 

4,554 

150    0    0 

74    7    0 

75    9    0 

7       • 

►     24,736 

645 

5,3»3 

175  0  0 

79    9    8 

95    6    4 

8       . 

,     28,270 

73-8 

6,072 

200   0    0 

8412    4 

115    3    8 

9       .        .        . 

•     31,804 

83 

6,831 

225   0   0 

98  15    0 

13s     I     0 

**  Produce  in  gur. — ^Supposine  the  cultivator  to  dispose  of  his  produce  in  the 
form  of  gur,  the  expense  of  cultivation  and  manufacture  remains  practically  un* 
changed.  The  produce  in  gur  weighs  less  than  in  rdb»  the  extra  boiling  extracting 
more  of  the  moisture;  but  the  difference  is  generally  estimated  at  only  10  per  cent., 
produce  in  gur  being  to  produce  in  rdb  as  9  to  10,  and  the^nr,  consequently,  19*3  per 
cent,  of  the  weight  ot  juice :  at  this  rate  the  produce  in  gur  becomes  nearly  50  imperial 
maunds  per  acre.  Gur  is  sold  by  free  competition  in  open  market,  and  a  fair  valua- 
tion of  tne  produce  is  less  difficult  than  in  the  case  of  rdb*  Using  the  price  lists 
published  in  the  Government  GoBette,!  take  R3*8  per  imperial  mauodf  as  a  fair 
average  rate  at  the  season  when  f^ur  is  cheapest;  the  prke  rises  rapidly,  but 
cultivators  cannot  afford  to  wait,  and  the  rise  is  in  great  part  due  to  the  fact  that 
cottsklerable  care  is  reqnh-ed  for  preservation  of  gur  througn  the  rainy  season.  The 
▼alue  of  the  produce  and  resulting  profits,  shown  as  for  rdb,  becomes  as  follows  : — 


Produce  per  acre. 

Value  of 
produce  in 

Expenditure. 

Profit. 

Juice. 

Gur. 

gur. 

^ 

Mds. 

lb 

X  a.  p. 

X  a.  p. 

R  a.  p. 

10,600    . 

24*9 

2,050 

87    0    0 

58  15    0 

28    I     0 

14.134    . 

33*2 

3,733 

116    0    0 

64     I     8 

51   14    4 

17.668    . 

41 '5 

3,416 

145    0    0 

69    4    4 

n  n    8 

21,202    • 

49-8 

4,099 

174    0    0 

74    7    0 

99    9    0 

24.736    . 

58-1 

4,782 

203    0    0 

79    9    8 
84  la    4 

123    6    4 

28,270    . 

66-4 

5,465 

232    0    0 

147    3    8 

31,804    .... 

747 

6,148 

261    0    0 

89  15    0 

171     I     0 

**  Gur  then  appears  to  pay  much  better  than  rib,  and  this  agrees  with  the  |feneral 
opmion  that,  even  b/  free  sale  in  both  cases,  a  considerably  greater  profit  is  gamed  by 
sale  of  the  produce  m  the  form  oigur.  Rdb  is  sold  exclusively  to  manufacturers.  And 
competition  has  not  free  play.  I  had  expected  to  find  a  greater  difference  in  weight 
between  the  quantities  of  r^  and  zur  produced  from  equal  Weights  of  cane-juice,  but 
the  proportion  given  is  that  usual^  recognised. 

**  Manufacture  0/ raw  and  dry  sugar. — Before  explaining  the  system  on  whidi 
advances  and  the  price  of  rdb  and  cane-juice  are  settled  between  the  cultivator  and 
the  manufacturer,  it  will  be  convenient  to  give  a  short  account  of  the  process  followed 
in  manufacturing  dry  sugar  from  therd.  The  khandsdrL  or  manufacturer,  takes 
delivery  of  the  rdb  at  the  sugar-mill  and  carts  it  home  in  the  knlsis ;  on  arriving  at  the 
kkandsdr.  the  kalsis  are  broken  and  the  rdb  is  filled  into  woollen  bags,  each  hclding 
about  half  a  maund  ;  twelve  if  these  bags  are  then  placed,  one  on  top  of  the  other,  in 
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the  hojha  (also  called  at  ah  or  kuri£)y  a  high  narrow  chamber,  some  3  feet  sqoare,  or 
wide  enough  to  take  one  very  conveniently  ;  a  weight  is  placed  on  top,  ana  a  man 
occasionally  lends  his  weight.  The  molasses  {^skiraS  drains  out,  and  pressing  throogh 
the  kundyer  {or  drain  at  tiie  bottom  of  the  bqfka)  faUs  into  the  mand {or  receiver). 

*'  With  good  rdb  the  molasses  should  all  pass  off  in  one  day,  with  inferior  rih  in 
two  days ;  what  remains  is  putri  (or  raw  su^),  and  100  maundi  of  rib  (ser  of  Ri  18) 
should  give  50  mauods  of  molasses  (ser  of  K107)  a^d  50  maunds  of  puiri  (ser  also 
of  R107).  The  ptttri  is  then  put  into  a  closed  room  {kancki).  Largs  wooden  pegs 
at  dose  intervals  are  driven  into  the  ground  close  to  the  waul  roond  the  room,  the 
object  being  to  keep  Ontpujtri  from  touching  the  wall. 

"Then  on  the  Boor  inside  the  pegs^thin  bamboos  raised  dightlvfrom  the 
ground— are  spread  cotton  twigs  {binaudhi,  kapis)  and  above  this  a  white  cotton 
doth  ;  on  thb  is  .spr«ul  the  ptUri  to  the  thickness  of  about  three  or  four  feet^  and  it 
is  covered  over  with  siwAr  grass.  The  sivdr  is  a  weed  growing  in  deep  slow  streams, 
such  as  the  Khanaut  in  5habjahanpur.  Kahdrs  collect  and  carry  in  the  siwdr 
The  molasses  that  drsun  from  the  puiri  in  the  MOHchi  at  first  drains  into  the  same 
receiver  as  the  molasses  from  the  bags  in  the  ardh,  but  later  on  the  drainings 
become  thin  and  dearer.  It  is  then  collected  in  asepsirate  receiver  for  boUing,  and 
this  is  considered  to  be  the  result  of  grains  of  su^  melting  from  the  action  ci  the 
siwdr  craw*  This  is  called  ghaldwai  shira,  and  is  priced  and  valued  higher  than 
the  onfinary  shira,  but  the  quantity  is  small.  On  boiling  it  gives  a  small  quantity  of 
ghaldwai puiri  and  a  large  amount  oi  black  inferior  molasses,  aUso  known  as  ghaldwat 
shira,  there  being  no  spedfic  names  to  distinguish  these  two  kinds  of  ghaldwai  shira. 
They  are  very  different  in  appearance  at  farst.  A  thin  covering  is  given,  but  the 
siwar  is  renewed  several  times,  and  at  each  renewal  the  fresh  ^^rass  is  placed  next  the 
sugar,  and  the  old  on  the  top  ^  there  thus  becomes  a  thick  covenng,  which  must  gene- 
rate great  heat.  The  converting  j^m/tI  into  khand  takes  some  fifteen  days.  When 
the  sugar  on  the  top^  dries  and  hardens  it  is  scraped  off  with  an  iron  kurpi,  and  is 
spread  out  on  sacking  in  the  sun.  The  impurities  (bandwan)  are  picked  out,  and  the 
sugar  is  rubbed  frequently  and  trampled  on  by  men.  It  is  then  khand  (drv  sugar), 
and  b  stored  in  bags  or  store-rooms  till  sold  to  traders  for  export,  most  of  the  khand 
being  purchased  by  traders  for  export  westwards  to  Gwalior,  Agra,  Delhi,  Biina,  and 
intervening  marts.  Fifty  maunds  of  puiri  (sers  of  107  tolas)  should  give  about  33 
maunds  of  khand  and  17  maunds  of  molasses.  On  the  average  of  ten  years  the  price 
of  khand  is  R33-8  per  fulla  of  three  khand  maunds.  The  price  of  molasses  varies 
greatly,  an  average  being  perhaps  about  Ri-8  per  maund. 

^  *'  The  khandsdri  does  not  carry  on  the  manufacture  further  ;  and  on  this  account 
it  is  only  necessary  to  mention  the  preparation  of  louia,  as  khand,  gur,  and  louia  are 
the  exports.  The  khandsdri  disposes  of  the  molasses;  some  is  taken  by  confectioners, 
distillers,  and  others,  but  the  greater  part  is  sold  to  gdrdhas  who  make  louta  from 
the  molasses,  and  are  generally,  by  caste,  Kulwdrs,  Halwais,  or  Bharjisy  They  boil 
the  mulasses,  adding  some  ri^,  until  it  becomes  of  consistency  like  ^«r;  it  is  then 
put  into  vessels  to  cool,  and  as  it  cools  is  made  into  solid  bans  like  gdr  bhslis,  but 
very  much  larger,  being  commonly  over  a  maund  each  in  weieht. 

"  The  baUs  are  then  exported  under  the  name  oilouia.  Louia  is  sold  by  Govern- 
ment weight,  and  now  sdls  at  about  R6  or  R7  ptrgond  of  three  maunds.  Molasses 
being  sold  by  the  Hkona  maund,  the  chanj^e  in  weight  covers  the  loss  in  manufacture, 
and  a  maund  of  molasses  g^ives.  it  is  said,  a  full  maund  of  louia,  Louia  is  seldom 
consumed  in  Shahiahanpur,  where  it  is  disposed  of ;  but  1  am  told  that  in  districts  to 
which  it  is  exportea  this  louia  is  commonly  sold  under  the  name  of  gur,  and  used  as 
gur  is  here.  Louia  is  of  dark  colour,  and  being  made  from  uncrystallizable  refuse, 
contains  no  grains  or  crystals,  and  is  in  taste  far  inferior  to  proper  gur,  Lapia  is 
louia  les»  boiled,  and  too  moist  to  be  made  into  solid  balls;  ^o^/a  is  exported  in 
leather  bags,  and  a  large  part  of  the  louia  and  lapia  is  exported  by  water  to  Own- 
pore.  Manufactures  from  khand  are  only  for  local  use,  and  export  of  refined  sugar 
is  confined  to  that  made  at  the  Rosa  refinery ;  gdr,  khand,  louia,  and  lapia  being  the 
only  forms  in  which  native-made  sugar  is  exported. 

**  Sugar  weights. ^Tht  weights  used  in  Shahjahanpur  are^ 

!•  The  rdb  maund  of  40  sers,  each  ser  R118;  the  maund  equal  to  i  maund   19 

sers  Government  wdght,  or  121 '4ft. 
a.  The  Hkona  or  pukka  maund  of  40  sers,  each  ser  R1071  the  maund  equal  to  i 

maund  13  sers  8  diataks  Government  weight,  or  109©. 

3.  The  khand  (dry  sugar)  maund  of  ao  sers,  each  ser  R96;  the  maund  equal  to 

I  maund  8  sers  Government  wdght,  or  98'81b. 

4.  The  kucha  maund,  which  is  half  the  Hkona  maund,  and  consequently  equal 

to  26  sers  12  chataks  (^vemment  wdght,  or  54*5lb« 

5.  The  Government  maund,  equal  to  8a*3ft. 
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**The  rib  and  khand  maunds  are  special  sugar  waghts,  used  only  for  these  articles. 
Rib  sells  by  the  maund,  khand  by  thepulla  of  three  maunds.  The  Hkona  maund  is 
the  ordinary  weiffht  of  the  district  s  and  in  sugar  business  is  used  for  putri  (raw  sugar) 
and  molasses.  The  kucha  maund  is  subordinate  to  the  ttkonii,  ana  cane-juice  is  sold 
by  the  kucka  maund— so  much  per  loo  iucha  maunds. 

''The  Government  maund,  as  the  rule,  is  little  used  eacept  in  markets  in  towns, but 
gur  and  lottia  are  sold  by  Government  weight. 

^  The  sugar  weights  are  supposed  to  have  been  framed  with  the  view  of  covering 
the  loss  inherent  to  each  process  of  manufacture,  so  that  in  writing  out  the  account  no 
entry  need  be  made  for  loss. 

*'  The  received  estimates  of  average  outturn  are :  from  each  maund  of  rdb,  half  a 
maond  of  fulri  and  half  a  maund  of  molasses*  and  from  50  maunds  of  Putri,  3^ 
maunds  of  khand  and  17  maunds  of  molasses;  the  actual  loss  in  each  case  is 
tompensatol  for  by  the  change  in  weig[hts.  To  show  the  actnal  loss,  I  give  the 
estimated  results  in  local  and  English  weights. 

"  Tsddng  100  nHutods  rdb^  the  figures  are- 
lb 
100  rdb  maunds     ••••••* 

ck^M  ^^       S50  maunds  putri »        •        •        — 
Should  give     .-[l^       ^^     molasses     .        .       - 


Total  100  maunds 


The  actual  loss  here  appears  to  be  just  over  10  per  cent* 
The  return  from  tke  putri  should  then  be- 


So  maunds  putri  . ,  •  •  • 
Ck^M  «!»«  i33  maunds  khand 
Should  give     .^JJ       ^^     molassM 


Total  50  rnamide       •       » 


io»9oo 


5»45o 
3,360 
i>853 

5,113 


The  loss'lMse  is  over  6  per  cent. 
The  final  reslilt  from  the  r4^  Will 


100  maunds  rdb 
Gi¥« 


{33' maunds  hkand        • 
67       „     molasses     • 

iWl  loononnids 


13,140 
3,260 
7*303 

10,563 


The  total  loss  is  13  per' cent,  ori  the  original  weight. 

''The  Bara^aon  khatauti.-^Thfi  T>rice  ot  rdb  is  fiaed  in  each  year  at  a  meeting 
held  in  Baragaon  in  the  end  of  Bhdaon,    Bara^aon  is  a  large  village  in  the  par- 

Knah  of  the  same  name,  distant  fourteen  miles  from  Shihjahinpur  and  three  from 
wiyan,  and  situated  very  fairly  in  the  centre  of  the  cane-producing  country.  It  is 
a  place  of  little  trade,  except  in  sugar;  but  the  prices  of  all  agricultural  produce  are 
commonly  strtick  at  Baragaon,  and  according  to  these  prices  alfaccoiints  between  the 
cultivators  and  the  Baniyas  are  settled  in  the  greater  part  in  the  Shihjahinpur  dis- 
trict, and  also  in  parts  of  the  Bareilly,  Kberi,  and  Hardui  districts.  A  propitious  day 
is  settled  by  the  pandits  ;  notices  are  issued,  and  a  ^anfAiya/ is  held,  composed  of 
trader^  samindirs.  and  cultivators  of  the  peighbourhood.  Their  duties  are  simple :  the 
prices  m  the  case  of'  cereals,  pulses,  etc.,  b^ng  only  the  average  of  the  Baragaon 
market  prices  during  certain  terms,  and  these  market  prices  are  invariably  taken 
without  question  from  the  books  of  the  leading  firm  in  Baragaon.  In  the  case  of  r'db 
there  is  no  market  price,  and  the  khdtauH  pnce  is  derived  from  the  avenge  pride  of 
khand  (dry  sugar)  for  each  of  the  three  months  of  Chait,  Baisdhh,  and  faith.    An 
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example  will  best  illustrate  the 
ascertained  from  the  entries  of  9 
R 

Chait 

Bats&kh    . 

Jaith 


Suppose  the  average  price  of  kka^d,  as 


?oce8s.    buppose  the 
s,  to  be  as  tollows  :^> 


34  perpuUa,  i.e.  3  maunds  of  96  weight. 

30  »f  t,  >f 


The  total 


96,  divided  by  3  gives  an  average  of 
To  this  is  addedhalf     . 


Makmg  a  total  of 


32 
16 

48 


**  This  figure  is  now  taken  as  annas,  and  48  annas,  or  R3  per  rdb  maund  is  the 
khatauH  price  of  rib  for  the  past  season,  the  price  according  to  which  all  transac- 


tions relating  to  the  crops  of  the  preceding  vear  between  the  manufacturers  and  culti< 
„^^ 'M  r ^i.j     T>v. 1^^  ^^  j^^  ^j^  however,  only  be  allowed  in  the  Pawi< 


The 


V^ir 

Price  per  r^ 

Year* 

maund. 

Ra,p. 

1868       . 

.336 

1869        ... 

340 

1870 

350 

1871 

3    5    9 

1873 

346 

1873        . 

320 

6)  19    7    9 

Average 


3    3  11* 


vators  will  be  settled.  ^     _.,  __    , 

yan  and  Baragaon  parganads,  and  in^Bteilpur  (BareUly  (district).  The  rib  here  is 
supposed  to  be  the  best,  and  Tor  the  Shdhjahinpur  and  Tilhar  tahsib  the  price  is  3 
annas  a  maund  lower^  and  for  parganah  Khutir  and  the  adjoining  Oudh  districts  tfie 

price  is  4  annas  lower.     I'hus,  with  a  price  of  R3 
for  Pawdyan,  Baragaon,  and  Bfsalpur,  the  price 
of  Shihjah&npur  and  THbar  will  be  R2-t4,  and 
for  Khutir  and  Oudh  Ra   I3  per  maund.    The 
difference    of  a    annas  between  Pawiyan   and 
Sh&hjah&npur  is  always  admitted ;  but  it  b  said 
that  of  late  the  Oudh  cultivators  have  begun  to 
object  to  the  4  annas  reduction.  Sugar  sold  at  low 
rates  in   1873,  as  in  that  year  there  were  very 
few  matriages  among  the  Hindus ;  and  a  con- 
aderable  part  of  the  sugar  being  used  in  marriage 
entertainments,  the  demand  was  less  than  usual. 
The  khatauH  price  of  each  for  the  past  six  years 
is  shown,  the  average  coming  to  just  R^-4  per 
^^^^       maund.    The  price  of  rdh,  though  following  the 
i=^i»       market  price  of  sugar  is  not  a  market  price,  and 
is  framed  by  an  arbitrary  process,  so  contrived  as 
to  give  a  price  sufficiently  below  the  value  of  tne  article  to  remunerate  the  manufac- 
turer for  bis  outlay  and  nsk  in  advances— ^vances  which  do  not  bear  interest. 

Price  of  rah, — "  Rab  is  always  sold  to  manufacturers,  and  the  few  cultivators  who 
.  have  not  received  advances,  and  consequently  are  at  liberty  to  dispose  of  their  pro- 
duce as  they  wish,  generally  make  gir*,  but  in  parts  of  the  district  gir  is  very  seldom 
made  and  even  tenants  cultivating  on  their  own  capital  prepare^  rab^  and  rib  is 
commonly  sold  by  men  who,  for  want  of  capital  or  other  reasons,  find  it  inconvenient  to 
carry  on  the  manufacture  of  suear  after  having  made  advances  to  cultivators  and 
arranged  for  a  supply  of  rib.  When  thus  sold  by  free  sale,  bargain  is  almost  always 
made  for  a  price  so  much  above  the  khatauH  price,  and  it  is  held  that  a  cultivator 
can,  at  his  own  mill,  readilv  obtain  a  price,  8  to  la  annas,  or  sometimes  one  rupee  per 
maund  above  the  hkatauti  price. 

"  Average  prices  o/rdh.and  5u^ar,^Thit  price  of  rib  follows  that  of  drv  sugar, 
and  chiefly  depends  on  the  demand  for  export.  The  rise  in  price  is  much  less  than 
in  the  case  of  the  food  grains,  a  result,  probably,  in  part,  due  to  extended  cultivatioo 
of  sugar  in  the  Du&b.  I  give  the  average  rdb  khatautis  for  30  years,  with  the  price  of 
dry  sugar  on  which  the  khatauH  is  founded,  and  for  comparison  the  average  wheat 
khatautix^ 


Terms. 

Rib^% 
pec  rib 
maund. 

Dry  sugar 
{khand)  wet 
perpuOa 
(Sihand 
maunds). 

Wheat  ^a<Mia 

maund  per 

rupee. 

1841-50  .        .        .        ... 

1851-60 

1861.70 

*    a.  p. 
3    10    0 
a     8    0 
3     3    3 

J?      a,  p. 
38     0    0 
36    10    8 
33      8    0 

M.    S.    C 

0  35    13 

1  3    14 
0    33    13 
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**  Sugar  mafiMfacturer's  profits.  ^Tht  sugar-mann£acturer's  expenditure  on  his 
raw  matarial  is  so  complicated  oy  the  system  of  advances  that  it  is  almost  impossible 
to  frame  any  estimate  of  the  profits  of  manufacture. 

"  Qualtty  0/ sugar  from  Bel  and  Sdrgar  Rdb,— It  is  always  allowed  that  the  bel 
rdb  gives  a  much  larger  proportion  of  khand  than  ordinary  ox  sir  gat  rdb,  and  that  the 
khand  is  very  good  in  appearance,  and  so  sells  wellj  but  it  is  commonly  stated  that, 
in  subsequent  processes,  this  hel  khand  does  not  give  good  results,  that  it  does  not 
retain  its  whiteness,  and  that,  confectionery  made  from  it,  very  soon  becomes  bad,  not 
keeping  nearly  so  long  as  that  made  from  other  khand.  The  sharbat  is  also  said  to 
be  very  bad,  and  to  burn  the  throat  and  stomach  of  any  one  taking  it.  These  defects 
are  very  commonly  imputed,  and  always  charged  to  tne  saiji,  etc..  used  in  the  boil- 
ing-howK.  These  charges  are  probably  well  founded.  Undo-  the  old  system  more  of 
the  sugar  is  destroyed,  but  what  remains  is  of  excellent  quality.  The  carbonate  of 
soda  and  otiier  suutances  used  under  the  bel  system  injures  the  quality  of  the  sugar, 
as  the  native  process  has  no  means  of  removing  them  in  any  subsequent  sta^e  of  the 
manufocture.  In  manufacture  under  European  systems  the  lime  mixed  with  the  cane- 
fuice  is  completely  removed  in  a  later  stage;  but  the  salts  and  alkalies  added  in  the 
oel  are  never  removed,  and  though  much  1^  of  the  sugar  is  destroyed,  these  additions 
injure  the  quality,  and  the  effect  is  most  apparent  in  refining  processes  after  the  sugar 
hais  left  the  khandsdri's  hands. 

'' SSiihjahinpur  sugar  (I  speak  of  native-made  sugar  or  khand)  has  at  present  a 
very  l^gh  reputation,  and,  I  believe,  commands  a  higher  price  in  the  markets  td  which 
it  is  exported  than  sugar  from  any  other  district;  but  very  probably  the  spread  of  the 
bel  system  may  eventually  lower  the  reputation  and  pnce  of  Uie  sus^ar,  and  the  in- 
creased quantity  of  sugar  may,  perhaps,  hardly  compensate  for  depreciation  in  value. 
At  present  but  little  of  the  sugar  exported  b  made  from  bel  rdb,  and  this  bel  sugar 
selb  as  well  as  sugar  made  from  sdrgar  rdb.  The  bel  system  is  not  yet  well  estab- 
lished in  the  district,  and  mv  estimates  are  of  outturn  from  sdrgar  rdb, 

**  Comparison  ef  final  outturn  with  results  in  other  cane  countries, — ^The 
following  table  shows  the  quantity  per  acre  and  relative  proportions  of  tiie  produce  in 
each  form  accor<fing  to  the  estimates  of  Shihjah&npur  produce  given  in  the  preceding 
paragraphs: — 


MANUFAC- 
TURE 
In  the 
N.-W.  P. 
ftOudh. 

ShatvlehanpuF 


Product. 


Cane  juice  • 

Rdb  . 

Raw  sugar  (Putrt) 
Dry  sugar  (khand) 
Molasses    . 


lb 

Percentage 

Percentage 

of  juice. 

of  rdb. 

21,203 

4,554 

21-5 

... 

2,040 

9-6 

44-8 

1,220 

5-8 

268 

2,739 

12-9 

6o-i 

"The  final  outturn  in  dry  sugar  is,  thus,  not  very  much  over  half  a  ton  per  acre. 
In  other  cane  countries  two  to  two  and  a  half  tons  per  acre  is  considered  a  fair  average 
result." 

IV.— PANJAB. 

The  reader,  who  may  desire  very  special  information  r^ardine  the 
sugar  inanufactures,  has  a  very  extensive  series  of  publications  to  choose 
from.  Mr.  Baden  PowelPs  Panjdb  Products  was  one  of  the  earliest,  and, 
perhaps  is  still,  one  of  the  best  The  more  recently  published  Gazetteers 
also  contain  much  of  interest  There  is  only  one  sugar  factory  in  the  prov- 
ince, namely,  that  of  Sujanpur,  in  the  Gurdaspur  district.  {See  p,  319 
below,)  The  following  two  extracts  may,  however,  be  accepted  as  fairly 
representative  of  all  — 

JuLLUNDER.— Mr.  W.  E.  Purser,  in  his  interesting  report  on  the  sugar 
industry  of  this  district,  furnished,  in  1884,  the  following  particulars  regard- 
ing the  preparations  of  sugar :  ^ 

''Method  of  crushing  the  cane.^ln  working  the  belna  two  persons  are  required 
to  dnve  the  catUe.  If  there  are  three  yokes,  each  will  generally  have  one  driver, 
but  two  m  an  are  enough.  Two  yokes  need  two  drivers,  af,  if  there  were  only 
oqe,  the  second  yoke  would  not  work  at  all.    For  the  actual  work  of  the  mill  there 
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are  almost  always  three  men ;  but  in  the  Awin  villages  to  the  south  of  JuUundur 
dty  it  is  said  tliat,  as  a  rule,  only  two  are  employed.  Two  men  sit  in  the  pit  at  the 
side  where  the  cane  is  put  between  the  rollers;  the  third  sits  at  the  opposite  side, 
where  also  is  die  pot  into  which  the  juice  drains.  The  cane  is  broug^  from  the  field, 
trashed,  and  tied  up  in  bundles  about  9  inches  thick.  The  drivers  pass  the  bundles  as 
needed  to  one  of  tne  two  men  sitting  at  the  same  side  of  the  mill.  He  passes  one 
bundle  through  the  mill^  and  then  another,  and  so  on.  If  the  cane  is  long,  four  bun- 
dles will  be  so  passed ;  if  short,  six  bundles.  When  the  cane  has  gone  through  the 
mill,  the  man  at  the  opposite  side  ties  it  up  again  and  hands  it  to  a  driver  who  returns 
it  to  the  feeders.  When  all  the  bundles  fakve  gone  once  through  the  miU,  two  bandies 
are  tied  together  to  form  one  crushing  bundle,  and  when  one  of  these  double  bundles 
has  been  pressed,  it  is  not  passed  back  by  the  drivers,  but  is  shoved  back  alon^  the 
boards  under  the  juice  tray.  Of  tiie  two  men  who  sit  together,  one  is  the  captain  of 
the  mill.  Bv  means  of  certain  wedges  he  can  make  the  roHers  work  tight  or  loose, 
and  it  is  his  business  to  fee  to  this.  But  he  also  hdps  in  feeding  the  mill.  The  off- 
side man  simply  ties  up  the  bundles  and  returns  ^em.  Where  there  are  only  two 
men  at  a  mill,  a  feeder  and  a  returner,  the  rollers  are  closer  together  and^tiielbundles 
crushed  smaller  in  diameter  than  where  there  are  two  feeders.  The  cane  is  passed 
and  repassed  through  the  mill  till  it  is  considered  fully  crushed.  The  amount  of  juice 
extracted  is  about  54  per  cent,  of  the  weight  of  the  uncnished  cane.  Rather  more 
fiian  one-third  of  the  same  weieht  will  be  good  cane  fibre  fit  for  rope-malting,  and  the 
rest  is  broken  fibre,  good  only  for  fuel. 

"  WorHtiM  millg  in  parifWsMip.'-GeDenlly  several  cultivators  toin  togetiier 
in  working  ibelna.  In  Sikh  times  there  was  a  tax,  called  hunda,  ta  R5  on  each 
belna.  This  tendod  to  prevent  the  undue  increase  of  miUs ;  but  now,  if  the  men  of  a 
village  do  not  pull  together  wdl,  a  needless  number  of  Mnas  are  found.  When 
a  partnership  has  been  formed,  it  will  consist  of  3  or  5  ^ogs,  each  Jog  consisting  of  four 
bullocks.  But  the  term  is  also  applied  to  as  much  ]uice  as  four  bullocks  will  press  at 
one  time*  and  this  is  2  matti,  that  tt,  two  of  the  pots  into  which  the  juice  drains.  So 
then  1  yp^  orjori  —  4  bullocks  —  2  matti.  The  partners  then  settle  how  voAnjjog 
each  man  is  to  crush  at  a  time,  the  usual  number  being  20  to  25,  that  is,  40  to  50  pots. 
Having  done  this,  they  cast  lots  who  is  to  begin,  and  in  what  order  the  others  are  to 
follow.  Then  work  begins,  tiie  men  and  cattie  of  the  partnership  working  together. 
The  man  whose  cane  is  being  crushed  supplies  the  stoker  of  the  boiling  furnace.  He 
also  arranges  for  the  carriage  of  the  cane  from  the  fidd.  and  if  gur  is  made,  manages 
the  manufocture  himself.  'Fhe  partners  merely  help  at  tne  mill  and  supply  one  trasher 
^Jog,  who  gets  as  his  wages  the  arrow  of  the  cane.  In  a  vear  like  thu,  when  fodder 
IS  scarce  the  whole  count^  is  only  too  glad  to  go  out  and  trash  for  the  sake  of  the 
arrows.  It  is  a  great  advantage  to  b^n ;  as  the  later  ones  turn,  the  more  danger  of 
frost,  and  in  no  case  does  tiie  cane  unprove  by  delay.  In  some  places  it  is  the  cus- 
tom to  have  daily  turns ;  but  this  b  onlv  possible  when  gur  is  mad&  or  if  rdb  is  made, 
when  all  the  produce  goes  to  one  trader;  as  it  would  be  impossible  to  arrange  for 
daily  despatches  of  rdb  to  different  purchasers.  It  would  take  about  eight  days  to  press 
20  to  25  jogs  at  2  to  3  per  diem.  This  would  represent  the  produce  of  13  to  14  poles 
per  diem,  or  about  i6oft  oi  gur  (crude  sugar). 

"The  Boiling-hous^.-^Whta  the  juice  has  been  extracted  it  may  be  made 
into  gur  or  rdb.  Gur  is  itself  a  completed  product,  and  can  be  kept  or  sold  at  once  in 
the  market.  But  rdb  is  made  only  for  the  purpose  of  subsequent  curing,  and  can  be 
sold  only  to  curers,  directiy  or  indirectly.  It  may  be  said  that,  as  a  rule,  the  cultiva- 
tors themselves  manufacture  gur,  while  rdb  is  manufactured  by  their  moneylenders. 
The  methods  emploved  are  very  simple.  Near  the  village  close  to  the  mill  is  the 
boiling-house—one  for  each  mill— made  of  thick  mud  walU  and  with  a  flat  roof.  It 
has  a  doorway^  but  no  door.  It  is  generally  about  18  feet  long  and  8  broad.  There 
is  no  aperture  in  the  roof  for  the  smoke  to  escape,  and  in  consequence  one  has  to  sit 
as  close  to  the  floor  as  possible  to  see  anything  and  escape  being  stifled.  At  one  end 
of  tbe  room  b  the  furnace.  A  hole  about  5  feet  deep  and  the  same  in  diameter,  but 
narrowing  at  the  top,  is  dug  inside  the  boiling-house.  Over  this  the  pan  is  placed 
and  fTxed  in  its  place  with  mud  plaster  to  prevent  waste  of  heat  The  pan  may  be  on 
a  platform  of  earth  a  foot  high,  or  level  with  the  ground.  In  the  latter  case,  the 
stoke-hole,  by  fvhich  fuel  is  supplied  to  the  furnace,  is  in  a  small  excavation  at  one 
nde  of  the  pan.  two  or  three  feet  square  and  a  foot  deep.  Outside  the  house,  at  the 
opposite  side  of  the  wall  to  tiie  furnace,  a  pit  of  the  same  depth  and  about  six  feet 
square  is  dug,  and  at  the  bottom  a  hole  is  made  connecting  this  pit  and  the  furnace. 
Through  this  hole  the  ashes  are  raked  out  of  the  furnace.  On  a  level  with  me  floor, 
on  any  side  found  convenient,  another  hole  is  made,  and  often  a  rou^h  njud  walj  is 
built  a  couple  of  feet  off  facing  the  hole  and  connected  by  another  wall  with  the  side 
of  the  boiling-house.    J)m  forms  a  rough  chimney  with  one  side  open.    Through  this 
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hxAe  most  of  the  smoke  escapes.  About  3  feet  above  the  ground  over  this  orifice  a 
small  fram&>work  of  branches  of  trees  is  fastened,  and  on  it  the  begass,  or  crushed  cane 
to  be  used  for  fuel>  is  smoke-dried.  Trash  and  begass  form  the  only  fuel, used.  For 
boiling  the  juice  a  single  pan  of  iron  b  used,  about  4  feet  in  diameter  and  one  foot 
deep.  It  b  made  now  commonly  of  sheet  iron,  which  is  much  cheaper  than  the  hand- 
wrought  iron  that  was  formerly  employed.    The  pan  has  two  large  iron  handles. 

**  Manufacture  0/ rdb. — The  manufocture  of  rdb  U  carried  on  in  thbway: — 
When  the  earthen  pot  (matti)  b  full,  it  b  brought  into  the  boiling-house,  and 
the  broken  pieces  ot  cane,  which  are  at  the  mouth,  are  picked  out,  and  the  pot 
fiUed  full  again  with  other  juice,  so  that  the  trader  may  get  hb  full  measure. 
The  ri^-maker  then  takes  a  large  strainer  of  cotton  cloth,  and,  placing  it  over 
tile  pan,  has  the  contents  of  the  pot  emptied  into  the  pan  through  the  strainer. 
He  then  wrings  out  the  strainer  and  ties  it  up  to  a  looped  rope  made  of  cane 
fibre^  suspended  from  tiie  roof  just  over  the  pan.  Any  juice  tnat  remains  in  the 
strainer  can  drain  out  gradually  rato  the  pan.  The  furnace  has  been  heated,  and 
boiling  goes  on  for  an  hour  and  a  half  to  two  hours.  The  rdb'taaker  re^rolates  the 
firing,  wbidi  b  done  by  a  boy  who  b  supplied  by  the  cultivator.  In  boiling  three 
stages  are  recognized.  The  first  stage  b  tiU  the  scum  breaks.  Thb  takes  place  a  few 
minutes  after  boiling  begins,  the  time  depending  on  the  greater  or  less  heat  of  the 
f  uraace.  The  scum  b  of  a  greenish  grey  colour,  and  when  it'  begins  to  break,  the 
fissures  are  white.  At  thb  point  the  bouer  pours  into  the  pan  a  couple  of  quarts  of 
tiie  extract  of  the  bark  of  a  tree,  with  the  object  of  clearing  the  jyice.  The  bark  b 
called  sughlai  or  suklai^  and  selb  here  at  oie  rate  of  about  30  to  40&  the  rupee.* 
The  extract  b  of  a  grey  colour  and  viscous*  and  probably  acts  as  the  white  of  an  egg 
does  in  clearing  soup.  The  scum  b  next  skimmed  o£E  with  a  round,  almost  flat,  per- 
forated ladle  and  thrown^  into  a  straining  cloth,  placed  over  a  shallow  rectangular 
iMtsket  made  of  cotton  twigs.  The  baskets  rest  on  the  ground  on  one  side,  and  on 
(be  other  on  a  stick  placed  across  a  section  of  the  pan.  Tne  sldmmering  b  continued 
till  tbe  juice  b  dear,  and  during  it  sughlai  extract  b  poured  in  twice  more ;  and, 
finally,  a  ^nart  or  so  of  plain  water  b  added.  The  second  stage,  during  which  the 
'chaf^'  IS  said  to  be  rising,  now  btt^,  and  continues  almost  to  the  end.  During 
thb  stage  the  water  of  the  juice  is  stm  in  excess,  and  the  boiling  b  less  concentrated 
than  at  the  final  stage.  While  the  charge^  is  rising  white  scum  forms  in  small 
Quantities  on  the  surface  and  adheres  to  the  side  of  the  pan ;  and,  indeed,  does  so,  till 
tne  boiling  b  completed.  Thb  scum  is  scraped  off  with  the  perforated  ladle  and  put 
into  a  small  eartb^  pot  from  whkh  it  b  retransferred  to  the  next  charge.  The  scum 
in  the  basket  strainer  b  subsequentiy  tied  up  in  the  cloth  (which  b  hung  up  to  a  peg 
in  the  wall),  and  any  juice  left  drains  into  another  earthen  vessel  whence  it  b  poured 
into  the  next  charge.  The  remaining  scum,  as  well  as  that  got  from  the  strainin^^ 
before  boiling,  goes  to  Changars  (a  wandering  tribe),  if  there  are  any  about  If  not,  it 
b  thfbwn  away,  or  the  very  poorest  of  the  poor  may  consume  it. 

"At  the  third  stage,  the  charge  is  said  to  be  bubblinsf.  Most  of  the  water  has 
evaporated,  and  the  bubbles  of  the  thick  liquid  are  smaller  than  in  the  previous  stage. 
At  the  proper  moment,  which  seems  to  be  determined  by  experience  onljr,  the  rdb' 
maker  pours  a  littie  oil  rape-seed  {sarhon)  or  sesamum  {til),  about  half  a  wine  glass- 
full,  into  tiie  pan.  Thb  is  said  to  check  too  rapid  boiling.  1  he  effect  b  like^  that  of 
oil  on  a  troubled  sea.  The  violence  of  the  boiling  at  once  decreases.  The  boiler  now 
takes  a  large  iron  ladle  containing,  perhaps,  a  couple  of  quarts,  and  takes  up  some 
of  the  liquid  and  pours  it  out  He  then  rubs  hb  finger  on  the  ladle  and  feels  the 
consbtency  of  the  syrup.  Again  he  does  so,  till  he  b  satisfied  the  boiling  has  proceed- 
ed far  enough.  He  also  judges  oi  thb  by  what  b  called  the  eMorescence,  In  the 
centre  of  the  pan  the  juice  gets  whiter  than  on  the  sides,  and  the  boiler  professes  to 
see  something  resembling  flowers,  principally  there,  but  also  on  the  sides.  A  third 
guide  b  the  poise  made  by  the  boiling  sym^  wtaen  taken  up  in  the  ladle  and  poured 
against  the  side  of  the  pan.  When  the  proper  consistency  is  attained,  what  remains 
in  the  pan  b  Udled  into  an  earthen  bowl  buried  in  the  earth  close  to  the  pan.  A  cloth 
b  placed  between  the  pan  and  the  bowl  to  prevent  the  rdb  which  falls  from  the  ladle 
being  dirtied  by  contact  with  the  earth.    By  this  time  another  matH  of  juice  is  stand- 


*  Suklai  b  said  to  be  got  from  the  branches  of  various  trees  in  the  Hoshi&rpur 
and  Kknm  lower  hiUs.  These  trees  are  the  pula,  bahal  or  dhdman,  barna  and 
iUrii  and  incase  of  necessity  the  bark  of  the  fdlsa  even  may  be  used.  But  the 
pula  and  bahal  are  most  prized.  Fronj  Stewarrs  Panjdb  Plants  these  trees  would 
seem  to  be  Kydia  calycioA  {pula),  Giewia  oppositifolia  {bahal  or  dhdman), 
Cratsva  religiosA  {barna),  Morns  panrifolia  (^>i),and  Grewia  asiatica 
(faUa). 
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ing  ready,  the  pan  is  recharged,  and  the  whole  process  goes  on  over  again.  The  rd6 
in  the  meantime  U  taken  out  of  the  bowl  into  which  it  was  ladled  and  is  put  into  a 
large  earthen  jar,  which  rests  on  a  pad  made  of  cane-fibre,  and  which  holds  from  240 
to  48otb.  The  country  jars  are  small ;  but  those  got  from  Tanda,  in  the  Hoshiimur 
district,  are  lar^e.  A  mark  is  made  on  the  jar,  for  every  bowl  of  rdb  put  in.  When 
the  jar  b  full,  it  is  closed  with  a  cane-fibre  plug  which  is  tied  to  the  mouth  of  the  jar 
and  plastered  with  mud.    When  the  trader  to  whom  the  rdb  belongs  sees  fit^  he  has 


it  removed  to  the  curine-house.    It  is  considered  an  advantage  to  keep  the  |ars  when 
'""  some  davs  in  the  bofling-house,  as  the  heat  is  thought  to  help  concentration. 

''Afanufacturg  of  ^ur.— 'The  manufacture  of  f^ur  as  ordinarily  carried  on  is  ex- 


full  some  davs  in  the  bofling-house,  as  the  heat  is  thought  to  help  concentration. 

''Afanufacturg  of  ^ur.— 'The  manufacture  of  f^ur  as  ordinarily  carried  on  is 
ceedingljr  simple.    The  Juice  is  poured  into  the  pan  without  any  straining      The 


broken  pieces  of  cane  ana  other  impurities  which  float  to  the  top  are  taken  out  by  hand, 
and  then  the  juice  is  boiled  till  the  effiorescencg  SLppears,  At  this  stage  the  ewr-maker 
takes  a  short  wooden  crutch  and  stirs  the  boiling  mass  round  and  round  and  backwards 
and  forwards  with  the^arm  of  the  crutch  till  the  proper  consistency  is  attained  ;  that  is  till 
the  concrgte  is  a  soft,  very  pasty  mass,  but  not  at  all  liquid.  Next,  the  pan,  which  in 
the  case  oigur  b  not  plasterea  on  to  the  furnace,  b  luted  up  by  the  two  handles,  and 
the  charge  poured  and  scraped  out  into  a  platter  made  of  mud  and  chopped  fibre  of  the 
false  hemp  ^lant  {sann),  sun-dried,  about  3  feet  in  diameter  and  with  a  low  raised 
rim.  In  this  it  b  worked  with  a  ramba,  such  as  described  above,  till  it  becomes  just 
about  concentrated  enough  to  retain  the  shape  it  b  to  have.  A  cloth  it  spread  over 
one  scale  of  a  balance,  and  enough  rur  put  in  to  equal  the  2  seers  (5  seers  local 
weighty  about  4^)  in  the  other  scale.  Then  the  cloth  b  dosed  so  as  to  form  a  round 
ball  ot  the  gur^  which  b  then  taken  out  and  kept  till  used  or  sold.  During  thb  keep- 
ing it  gets  gradually  drier,  till  outwardly  it  appears  ouite  dry.  When  the  ramha 
pets  dogg^  with  the  concrete,  it  is  cleaned  with  a  wooaen  wedge.  In  the  Dhak  and 
Sirw^^  and  rarel3r  elsewhere^  more  attention  is  ^d  to  the  manufacture  oifur,  and 
impunties  are  strained  out  as  in  the  case  of  rdb.  The  resulting  gur  b  whiter  than 
that  ordinarily  manufactured,  and  b  made  into  small  cakes  about  the  size  of  a  bun 
called  ^^51.  The  large  round  lumps  are  known  as  hheti  or  rori;  these  latter  are 
mostly  s<4d  to  men  from  the  Malwa,  who  come  across  with  their  carts  and  ars  not 
particular  about  quality.  Pesi  are  sold  more  l^  retail,  where  a  finer  kind  b  needed. 
They  are  of  no  fixed  weight,  but  never  exceed  a  pound-and-a-half. 

"Manufacture  0/ shakar,—From  cane  of  superior  quality,  especially  that  grown 
on  the  sinwin  system,  shakar  b  made  in  the   same  wa^  as  the  pest  gur*    Thb 

riroduct  differs  from  gur,  in  that  it  cannot  be  formed  into  big  lumps.  It  b  consequent- 
y  made  up  into  small  pieces,  and  these  are  rubbed  by  hand  till  they  become  a  sort 
of  powder. 

"Boiling  of  rah  and  ^r.— There  appears  to  be  no  difference  to  speak  of 
between  the  time  rdb  is  boiled  and  that  needed  tor  gur  ;  nor  b  there  any  difference 
in  the  way  tiie  furnace  b  heated. 

''  The  curing-house, — ^A  sugar  curing-house  consists  of  a  room  generally  ex- 
ceedingly dirty  and  with  no  apertures  for  ventilation.  There  may  be  one  or  more 
vats,  and  their  size  varies.  The  shape  b  usually  rectangular.  When  possible,  two 
walls  of  the  room  are  utilized  to  form  two  sides  of  the  vat,  and  the  two  other  sides  are 
formed  of  low  walb  made  of  brick  and  mud  plaster.  At  the  bottom  of  the  vat  are 
placed  pieces  ot  wood  extending  from  one  end  to  the  other,  or  crossways,  and  spaces 
between  them.  On  these  a  matting  of  sarr  (Saccharuni  Mui^)  b  placed,  and  this 
is  covered  with  a  cloth.  The  sides  of  the  vat  are  faced  with  a  matting  made  of  rivw- 
flags.  Under  the  floor  of  the  room,  but  not  under  the  vat,  is  a  cellar,  connected  by 
a  narrow  well  with  the  top  of  the  floor.  When  the  rdb  comes  from  the  mill,  it  is 
emptied  out  of  the  earthen  jars  into  any  convenient  vesEcl  by  men,  who  get  h^  an 
anna  for  each  small  jar,  and  from  one  anna  to  an  anna  and  a  quarter  for  each  of  the 
large  jars.  The  rdb  biBis  to  be  extracted  by  means  of  a  ramha^  or  trowel.  It  is  earned 
^nto  tne  curing-house  in  the  vend  into  which  it  has  been  emptied,  and  is  tiiere  trans- 
ferred to  the  vat.  When  the  vat  b  full,  the  rdb  b  left  in  k  for  several  days  without 
further  Itreatment,  except  that  the  room  b  kept  full  of  smoke,  especially  at  night,  in 
order,  it  b  said,  to  dry  the  rdb.  After  eight  or  ten  days,  the  rdb  is  smoothed  down  and 
covered  with  a  layer  dijdld,  a  couple  of  inches  tiiick.  The  jd.ld  (HydrilU  yerticillata) 
b  a  plant  found  in  streams,  and  in  thb  district  b  got  mostiy  from  the  Bein  river,  but 
also  (xom  the  Sutiej.  It  b  collected  by  a  caste  called  Jhiwars,  and  the  price,  which 
is  fixed  per  100  mans  (of  33*  each)  of  ri*  to  be  cured,  depends  on  the  distance  to 
which  it  has  to  be  carried.  Close  to  the  Bein  the  price  b  about  R 1-8  per  too  mans. 
Two  other  aquatk  plants  which  1  cannot  identify,  hareli  and  bhdU,  are  also  used, 
but  not  commonly,  though  hareli  is  said  to  be  better  than /a/a.  Every  third  day  the 
jdU  b  turned  up,  and  a  fresh  supply  put  below  it  next  to  the  sugar.    The  oldys/a 

S   420 


Digitized  by 


Google 


Products  of  India. 


297 


in  the  Pa^jftb. 


(G.  WiitU") 


SACCHARUM : 
Sugar. 


\t 


is  not  removed,  but  is  placed  OTer  the  new  layer.  The  effect  of  thejri</i  is  to  turn  the 
upper  crust  of  the  rib  of  a  whitish  colonr  and  to  soften  it,  so  that  it  becomes  some- 
what powdery.^  When  the  second  supply  iiUd  is  eiven,  the  soft  white  upper  layer 
of  the  sugar  is  scraped  off  with  a  small  curved  iron  scraper.  This  is  done  in  the 
evening-,  and  the  next  day  the  sugar,  which  has  been  thus  got,  is  placed  on  coarse 
sacking  made  of  false  hemp,  and  trampled  by  men  for  several  hours  in  the  sun,  after 
which  It  is  of  a  very  pale  straw  colour,  and  is  known  as  AAatM^,  while  before  it  was 
called  bed.  This  process  is  repeated  every  time/i/a  is  applied,  till  the  curer  thinks 
he  has  got  as  much  out  of  his  rih  as  he  can.  In  the  meantime  the  molasses,  or  syrup, 
which  was  in  the  rdb,  has  beeen  draining  away  througrfa  the  straining  cloth  at  the 
bottom  of  the  vat  into  the  spaces  between  the  pieces  of  wood,  and  thence  has  flowed 
through  an  oriBce  in  one  comer  of  the  vat  into  a  bowl-shaped  hole  in  the  floor,  and 
thence  into  the  cellar.  When  needed  it  can  be  drawn  up  through  the  well.  The  time 
needed  for  curing  a  vat  is  from  six  weeks  to  two  months,  and  the  J  did  will.be  renewed 
lo  to  15  times.  Occasionally,  when  the  vat  is  Hlled,  a  solution  of  about  ilb  of  sajj'i 
(impure  carbonate  of  soda)  in  30  times  its  weight  of  water  to  every  100  mans  (of 
~  Bk  each^  of  rdb  is  poured  over  the  rdb.  But  this  system  is  going  out  of  fashion. 
Aejdld  IS  not  applied  when  wet,  and  so  its  effect  seems  hardlv  that  obtained  'n  the 
claying '  process,  the  principle  of  which  is  the  washing  out  the  molasses  from  the 
crystels  by  means  of  the  water  draining  away  from  the  wet  clay." 

*' Grades  0/ Cured  Su^ar, — ^The  cured  sugar  obtained  b^  this  process  maybe 
taken  as  three-tenths  of  the  rdb.  In  the  Dhak,  one-third  is  said  to  be  got,  and 
further  to  the  west  only  one-fourth.  But  three-tenths  is  a  fair  average^  and  these 
great  differences  are  somewhat  doubtful.  A  certain  amount  of  wasta|^  takes  place, 
and  there  is  also  loss  from  evaporation.  It  is  difficult  to  say  what  this  amounts  to, 
but  probably  it  will  not  be  far  from  one-tenth'  of  the  rdb  used.  The  rest  is  shir  a,  or 
molasses.  The  cured  sugar  is  not  of  uniform  quality.  Some  recoffnice  more,  some 
fe^r  dashes,  but  there  may  be  said  to  be  three  generally  recognized  grades.  The 
top  layers  are  called  chitH  kfiand  or  white  khand;  below  them  is  second  class  Mayt^  / 
while  tiie  lowest  portion  is  talauncha,  ChitH  khand  is  of  a  lighter  colour  than  second 
class  khand,  while  talauncha  is  of  a  dark-brown  colour.  The  amount  of  each  turned 
out  depends  entirely  on  the  maker.  If  much  chitti  khand  is  made^  there  is  said  to  be 
gr^t  loss  of^  sugar  which  drains  away  with  the  molasses,  owing  to  the  repeated 
action  of  the  jdld.  If  the  manufacturer  is  making  for  the  upper  Pan  jib  market,  he 
will  produce  much  chitti  khand,  but  if  for  the  Malwa  and  Rijputdna  markets,  he 
makes  the  lower  qualities.  In  places  where  Europeans  have  penetrated,  the  first  class 
khand  is  also  called  chini,  but  this  name  is  applied  by  the  people  to  a  refined  sugar, 
which  will  be  noticed  hereafter. 

**  Molasses  Sugar. — Before  going  on  to  refined  sugars,  the  manufacture  of 
molasses  sugar  may  be  noticed.  About  30  to  ao9)  (15  to  20  seers)  of  molasses  are 
boiled  in  an  iron  pan  for  about  three-ouarter  of  an  hour,  till  the  mass  is  reduced  to 
three-fourths  of  its  original  weight.  No  straining  or  purifying  takes  place.  The  time 
of  boilingmay  be  less  or  more,  dei>ending  on  the  extent  to  which  the  furnace  is 
heated.  Tlie  resulting  gdr  is  made  into  large  lumps,  and  shoved  into  bags,  where 
it  setdes  into  a  solid  mass.  Larg-e  but  very  variable  quantities  of  molasses  sugar  are 
made.    The  amount  depends  entirely  on  the  demand  of  the  day. 

**  Refined  Sugar. --Yhe  refined  sugars  usually  made  are  misri,  kdMd  misri  and 
ekini  oe  bdra.  lliisri  is  made  in  this  way.  A  certain  amount  of  khand  (say  one 
man  of  82ft)  mixed  with  one-fourth  its  weight  of  water  is  boiled  in  a  large  pan. 
When  the  scum  collects  at  the  top  as  in  the  manufacture  of  rdb,  about  one  pint  of 
milk  is  mixed  with  a  gallon  of  water  and  poured  into  the  pan,  afterwards  a  quart  of 
water  is  added  twice,  and  finally  half  a  pint  of  milk  in  a  quart  of  water  is  poured  in. 
All  this  is  to  make  the  impurities  in  the  khand  rise^  when  tney  are  repeatedly  skimmed 
off.  When  the  svrup  hsis  been  thus  cleared,  it  is  removed  from  the  fire,  and  as 
much  as  is  needed  is  put  into  another  pan,  which  is  boiled  again  till  the  proper  stage 
is  arrived  at,  when  the  contents  of  the  pan  are  poured  into  a  flat  iron  tray  about  24  feet 
in  diameter  and  with  a  raised  edge  of  about  an  inch  in  heic^ht.  Here  it  stands  for  a 
few  hours.  Occasionally  a  second  boiling  is  poured  over  the  first,  in  which  case,  when 
the  misri  is  removed  from  the  tray,  it  separates  into  two  thin  flakes.  The  tray  is  then 
placed  in  a  slanting  position,  and  the  syrup,  or  treacle  in  the  sugar,  drains  out  of  holes 
made  in  the  lower  edge  of  the  mass. 

*'  As  this  draining  goes  on  only  for  one  day,  a  £[ood  deal  of  syrup  is  left,  and  so 
misri  is  never  really  dry.  It  is  of  a  damp  yellowish  white  colour,  and  ^ows  the 
crystals  dearly.  About  three  parts  of  misri  are  made  out  of  four  of  khand.  or  a 
tnfle  less.  In  makinir  chini  or  bdra,  the  preliminary  stage  is  the  same  as  in  the  case 
of  misri  ;  the  khand  is  mixed  with  water  boiled,  defecated  with  milk,  skimmed  and 
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removed  from  the  fire.  From  the  tyrup  thus  obtained  half  a  dozen  large  ladle-fulls 
are  boiled  again  till  the  proper  consistency  is  reached,  which  is  ^niach  the  same 
as  that  o£  tdh.  The  contents  of  the  pan  are  then  poured  into  another  pan,  and 
rubbed  against  the  sides  with  a  small  crutch  till  they  set  solid,  which  occurs  in  a  few 
minutes.  They  are  then  scraped  off  with  an  iron  instrument  something  like  a  chiael* 
and  pounded  with  the  crutch  tor  about  ten  minutes.  The  result  is  a  very  sof^  floury, 
almost  white  sugar,  which  is  Mni  or  h^ra.  There  is  no  waste  to  speak  of  in  making 
cAini— one  in  forty  is  what  is  usually  reckoned.  K^ua  misri  b  simply  sugar-candy. 
The  syrup,  after  refining  with  milk  and  re-boiling  as  in  the  case  of  misri,  is  poured 
into  small  round  earthen  moulds,  in  which  are  suspended  several  threads.  When  it 
has  set,  the  mould  is  turned  upside  down,  and  any  superfluous  molasses  drains  on 
along  the  threads.  K^a  misri  is  of  varying  quality ;  some  being  auite  white,  and 
some  yellow.  In  some  the  crystals  are  found  only  along  the  threaxto  and  in  a  thin 
layer  on  the  sides  of  the  mould,  while  in  some  the  whole  mould  is  filled  up  with 
crystals.  The  quality  depends  on  the  khand  used,  and  also  on  the  amount  of  clear- 
ing the  syrup  gets.  In  tint-class  candy,  milk  will  be  used  half-a-dozen  times,  crys- 
tallization is  completed  in  about  four  days,  and  the  candy  is  ready  in  a  vredc. 

*'  QuaUiy^the  sugars  and  average  priees^—Relatton  of  saccharine  product  to 
each  other.-^The  following  table  will  show  the  chief  saccharine  products  of  the 
district  and  the  relation  they  bear  to  each  other.  Vinegar  is  also  made  for  home  use  % 
but  further  notice  of  it  is  net  needed  :<^ 


Bpport  in 

Terms. 
Conf,  with 
pp,  114-115, 

£34, 136, 183, 

229,  252-255, 

285. 


r 

1 

Canb-juicb  {ras\ 

1 

1 

Rib. 

1 

r 

Let. 

r 

Gnr. 

1 
Shakar. 

f 
Khand. 

1 

1            ■ 

"1 
ocB^a. 

\ 
Shira. 

Shirakdgur. 

r 

Misn. 

K^ma  misri* 

Chini 

•*Gur  18  also  known  as  hand  siydh,  and  shakar  is  also  c^^shakar  st^kh.  But 
the  second  names  are  not  used  by  ordinary  country  people,  but  bjr  those  who  wish  to 
show  their  learning.  So,  too,  khand  is  also  known  as  shikar  t^.  The  word  kand 
is  Arabic,  and  the  origin  of  the  English  word  candy.  Khand  u  tt^  ame  as  the 
Hindustani  khMtd,  and  tiie  dbtinction  between  the  two  words  kand  and  khand  diould 


a  superior  quality  of  juke,  and  that  its  partides  have  not  the  same  cohesiveness  as 
those  of  gur.  As  far  as  I  can  see,  gur  and  shakar  are  what  is  known  as  concrete 
sugar,'  and  in  any  case  this  is  a  very  suitable  name.  For  rib  nothing  se^s  better 
than  '  undrained  raw  sugar,*  as  suggested  by  the  late  Mr.  Q.  Butt,  O.O.,  in  his 
paper  on  <  Sugarcane  cultivation,  Shdjahinpur  District.'  Khand  is  'raw  [or 
*moist'  or  *  brown*  or  'grocery']  sugar,  and  talauncha  is  merely  an  inferior 
quality  of  khamd,  Shira  is  molaisses,  and  the  gur  made  from  it  may  be  called 
molasses  sugar,  a  wdl-recojgfnized  term.  Misri  migrht  be  called  '  crystallized  sugar,' 
though  tiie  term  lacks  ddfiniteness.  Kiiea  misri,  and  similar  products  called  amply 
hand  and  made  in  a  mould,  are  '  sugar-candy.*  Chini  mig[nt  be  designated  '  soft, 
refined  sugar.*  As  to  let,  it  is  only  'boiled  fermented  cane-juice,'  or  *  uncrystalliz- 
aUe  boiled  cane-juice.*  To  the  unleamed  in  sugar-making,  the  name  Moaf •sugar'  or 
<  lump-sugar*  would  give  the  best  idea  of  what  misri  is.  But  Moaf-sugar '  is 
aireaoy  appropriated  to  the  finest  product  of  the  most  scientific  refining,  and  to  use 
the  name  might  mislead  those  most  interested  in  having  accurate  information.  If  a 
technkud  term  is  to  be  used,  '  crystal  su^rar  *  would  seem  more  appropriate ;  but 
for  the  same  reason  that  leads  to  the  rejection  of  <  loaf-sugar,'  it  is,  perhaps,  better 
to  have  a  more  indefinite  name.  When  on  the  subject  of  names,  the  often- 
repeated  derivation  of  misri  from  Misr  (Egypt)  and  chini  from  Chfn  (China)  may 
be  noticed." 
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**Pri4:ss<^ujg»r<Bndy  is  bat  litUe  made,  and  not  everywhere.  Misri  undckini  are 
made  by  all  contectioners  and  in  large  quantities^  bat  only  to  supply  local  demands. 
Shakar  also  is  consumed  mostly  locailv. 

"GuTf  both  ordinary  and  tnat  made  from  molasses,  khand,  talauncka  and  molas- 
sesy  are  largdy  exported.*  Lei,  as  already  said,  is  of  no  value.  The  average  prices 
for  a  long  series  of  years,  from  1862-1881,  may  be  taken  as  these : — 

**  Rib  16 ;  Gar  15  ;  Shakar  12 1  and  Khand  4  sers  per  rupee  [the  ser  is  aft  nearly]. 
*'  Prices  have  been  comparatively  steady.   The  present  prices  are  approximately — 

Rib  16  :  Gur  (pesf)  14 ;  Gur  (bhdi)  16  ;  Gur  (or  molasses,  26 ;  Khand  (chitti)  4  : 
Khand  (and  qua^tv)  5 ;  Khand  (Talauncha)  8  j  Shfra  42  ;  Misri  3  ;  Chinf  3I ;  and 
Koza  qitsri  a  sers  toe  rupee.  (This  is  the  expected  season^s  price>  but  it  has  not  been 
6xed  yet.)'* 

HosHMiiPUR. — ^'^  Three  pairs  of  bullocks  are  generally  required  to 
work  it  at  one  timev  and,  if  worked  night  and  day»  nine  pairs  are  necessary. 
Tbere  are^  boweyei^  sinailer  belnas  worked  by  only  two  pairs  of  bullocks. 
A  Mna  costs  R3Q,  and  lasts  about  seven  years;  but  its  rollers  have  to  be 
constantly  renewed.  The  village  carp^tter  takes  R2  for  setting  it  up  every 
year,  as  well  as  four  canes  a  day  while  the  pressing  is  going  on»  and  a 
drink  of  the  juipe  every  third  or  fourth  day.  Another  o£  his  perquisites  is 
half  a  ser  (kacha)  oigur  for  every  large  vessel  (chati)  of  juice  expressed. 
The  (bullocks  cost  from  Rao  to  $^2$  each  and  last  nve  or  six  years.  An 
iron  boiKng  pan  (Aarah)  is  also  required,  costing  from  R16  to  R20;  if  hired 
it  costs  R4  a  year.  The  number  of  hands  reouired  to  work  a  sugar-press 
are— (i)  a  man  or  boy  to  drive  each  pair  of  bullocks;  (2)  a  man  to  put  the 
bundles  of  canes  between  the  rollers,  called  dohra ;  (3)  another  to  pull  out 
th^  canes.oa  the  other  side  and  pass  them  back,  called  mohra, 

**  The  canes  are  tied  in  bundles  of  50  or  60,  called  datha,  and  are  passed 
through  the  press  30  or  40  times  until  the  juice  is  all  extracted.  The  dry 
Stalks  or  cane  trash,  called  fachhs,  are  usetul  for  making  ropes  and  mats, 
apd  for  tying  sheaves  of  corn  in  the  spriM  harvest.  A  b$lna  b  generally 
worked  by  partners,  who  help  each  other  m  stripping  the  leaves  of  the  cut 
canes  and  preparing  them  for  the  press,  and  in  providing  bullocks  to 
work  it.  The  juice,  as  it  exudes,  flows  into  an  earthen  vessel  called  kalari, 
from  which  it  is  carried  to  the  boiling  pan. 

''  The  next  process  is  the  boiling  of  the  juice,  and  it  differs  according  to 
the  article  required    The  cultivator  ivakes  either^ 

^  ^vr-^-Coarse  undrained  sugar,  or  compost 

'^  Skakkar^Coarst  undrained  sugar  dried. 

^  Mdl  rifr— The  sugar  material  from  which  drained  sugar  is  made. 

''  For  the  first  two  the  boiling  process  is  the  same.  In  making  gur  the 
l^iled  juice  is  emptied  into  a  flat  dish  called  gand,  and  allowed  to  cool, 
when  it  is  worked  up  into  round  balls.  For  shakkar  the  cooled  substance 
in  the  gand  is  well  worked  with  the  hands  into  a  powder.  Gur  and 
shakkar  will  not  generally  keep  good  for  more  than  a  few  months ;  they 
deteriorate  in  the  damp  weather  <m  the  rainy  season  and  lose  their  colour, 
but  are  still  saleable  at  a  reduced  price  for  a  year  or  two.  In  making  mdl 
rdbt  the  cane-juice  is  not  boiled  so  much  as  for  gur  or  shakkar,  but  during 
tiie  process  a  material  called  (sukldi),  consisting  of  a  gummy  preparation 
of  the  bark  of  the  pola  (Kydia  calydna)  and  sometimes  of  ihedhaman 

¥^tewia  opposittfolia),  is  dropped  into  the  boiliiijg  pan  to  clarify  the  juice, 
he  scum  is  taken  off  as  it  rises,  and  when  the  juice  has  been  boiled  suffi- 
dently  it  is  emptied  into  open  vessels,  and  when  cool  into  large  earthen 
jars  called  mo/i*    The  plan  of  using  three  or  four  separate  boiling  pans,  as 


*  Molasses  are  also  extensively  used  locally  in  the  preparation  of  tobacco  for 
smoking  purposes. 
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in  the  North-West  Provinces,  is  not  followed  here,  except  in  one  village  in 
Dasuah  (Hardo  Khandpur),  where  the  method  has  been  introducedby  a 
man  from  the  south.  The  leaves  and  refuse  of  the  cane  are  used  for  feed- 
ing the  fire,  which  is  tended  by  a  man  called  jhoka.  The  boiling  and 
straining  are  superintended  by  one  of  the  partners  of  the  belna  ;  xigur  or 
shakkar  are  being  manufactured,  and  in  the  case  of  mdl  rdb,  by  a  servant 
of  the  trader  who  has  a^eed  to  purchase  the  rdb,  called  rAbia. 

*'  The  making  of  dramed  raw  sugar  (khand)  is  generally  carried  out  by  a 
regular  trader.  The  process  requires  a  gfreat  deal  of  superintendence,  and 
few  cultivators  proceed  further  than  the  making  of  the  first  crude  substances 
above  mentioned.  In  making  khand  the  mdl  rdb  is  emptied  into  large 
vats  {kkdchni},  lined  with  matting  capable  of  holding  from  80  to  400 
maunds  of  rdb.  At  the  bottom  of  the  vat  are  a  number  of  small  channels 
leading  to  reservoirs  outside,  and  on  this  flooring  are  placed  pieces  of  wood 
on  which  is  a  reed  mat,  over  that  a  piece  of  coarse  cloth  [pal),  the  sides  of 
which  are  sewn  to  the  side  mats  m  the  vat.  After  a  time  the  molasses 
(shira)  exudes  through  the  cloth  and  matting  at  the  bottom  to  the  reser- 
voirs outside,  and  is  thence  collected  in  earthen  jars.  After  the  rdb  has 
been  in  the  vat  about  10  days,  and  the  mass  hardened  sufficiently  to  bear 
a  man's  weight,  it  is  worked  up  with  an  iron  towel  so  as  to  break  up  all 
lumps,  and  smoothed  with  a  flat  dish  previously  rubbed  with ^hi.  ihen 
layers  of  jdla  (Potamogeton),  a  water-plant,  are  placed  on  the  top,  and  after 
every  few  days  the  jdla  is  rolled  up,  and  the  dry,  white  su^ar  at  the  top  of 
the  mass  taken  off,  and  fresh  Jdla  put  next  to  the  rdb,  the  o\d  jdla  being 
placed  over  that,  so  that  as  the  suear  ;s  extracted  the  super-incumbent 
weight  of  jdla  increases.  Towards  the  end,  if  it  is  found  that  the  weight 
of  jdla  is  carrying  sugar  as  well  as  molasses  through  the  pal,  some  of  the 
old  idla  is  taken  off.  It  takes  three  or  four  months  to  empty  an  ordinary 
vat  by  this  process.  If  begun  when  the  weather  is  cold,  it  is  customary  to 
light  a  fire  in  the  room  containing  the  vats  before  putting  on  the  fdla,  in 
order  to  make  the  molasses  drain  off  quicker.  The  sugar  taken  off  is 
spread  out  on  a  piece  of  coarse  canvas  on  a  hard  piece  of  ground  in  the  sun, 
and  well  trodden  with  the  feet  until  it 'has  been  reduced  to  a  dry  powder, 
lliis  substance  is  called  khand,  and  sometimes  chiti,  and  is  the  ordinary 
coarse  drained  sugar  sold  in  the  market.  The  other  forms  of  su^r  are  :— 
Bura,  made  from  khand  boiled  in  water  and  clarifitd  with  milk.  When 
the  substance  has  become  a  sticky  mass,  it  is  taken  off  the  fire,  and  well 
worked  with  a  piece  of  wood  until  it  becomes  a  dry  powder.  Another 
kind  of  inferior  M^ra  is  made  in  the  same  way  from  the  sugar  which  adheres 
to  the  j'dla  in  the  vats.  Misri,  also  made  from  khand  mixed  with  water 
and  boiled  to  evaporation.  It  is  then  put  into  a  flat  dish  called  tawi,  and 
when  set,  placed  in  a  slanting  position  for  the  moisture  to  drain  off.  Kuga 
misri,  prepared  as  misri  only  with  the  best  khand.  After  boilincf,  the 
preparation  is  poured  into  little  round  earthen  vessels  in  which  threads  are 
placed,  and  when  the  sugar  has  set,  the  vessels  are  inverted.  The  crystals 
ndhere  to  the  sides  of  the  vessels  and  the  threads  and  the  moisture  drains  off. 
The  vessels  are  then  broken,  and  the  su^ar  taken  out.  This  is  the  ordinary 
candied  sugar.  Talaunchd,  coarse,  moist,  red  sugar,  being  either  that  left 
at  the  end  of  the  drainins^  process  in  the  vat,  or  molasses  containing  sugar 
and  boiled  and  drained  a  second  time,  also  called  dopak  Pepri,  the 
treacly  sugar  that  adheres  to  the  pieces  of  wood  or  the  reed  mat  at  the 
bottom  of  the  vat. 

*«  It  is  difficult  to  put  down  the  real  cost  of  cultivation,  as  sugarcane  is 
only  one  of  many  crops  grown  by  the  cultivator,  and  nearly  all  the  labour 
expended  on  it  is  that  of  his  own  hands  and  of  his  family  and  servants, 
but  the  marginal  table  is  an  average  estimate  for  four  acres  of  sugar-cane 
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which  is  about  the  amount  that  one  belna  can  press.    The  results  of  ex- 
periments made  as  to  the  outturn  of  sugar-cane  are  given  below  : — 


Ykar. 

Detail. 

Area  under 
experi- 
ment. 

Total 

outturn  of 

gur. 

Average 
outturn 
per  acre. 

Character  of 
harvest. 

1879          .[ 

1880      .•; 

1881 

1882      A 

Irrigated 
UnTrrigated 

Irri^^ated      . 
Unurigated 

Irrigated      . 
Unirrigated 

Irrigated 
UuOTigated 

Irrigated      . 
Unirrigated 

Total 

Acres. 
6- 

21-8 

2-4 
33*4 

6-2 
40-9 

28-6 

Mds. 

I02*3 

404-1 

29. 

643*5 

1595 
830*3 

97*1 
4908 

Mds. 

I2-I 
19*3 

35'7 
20-3 

31-5 

17*2 

-Average. 
J-Good. 
•Very  good. 
>- Average. 

Total    .^ 

I9-I 
1247 

387*7 
2,368-6 

30-3 
19*0 

143*8 

3,756*5 

19-3 

Seed 20 

Manure         •••••••..  g 

Field  labour 30 

Carpenter 2 

Hire  of  boiling  pan        •••••..  4 

Average  annual  cost  of  d^/Ma 4 

Jhoka,  or  fireman ........  6 

Other  labour  at  the  sugar-press      •         •         •        •        •  8 

Government  revenue      • 14 


Total 


96 


Or  an  average  of  R34  per  acre. 

'*  In  every  case  the  outturn  of  g^r  has  been  taken,  not  boiled  juice  or 
rdb.  It  is  curious  that  the  average  produce  on  unirrigated  lands,  on  which 
the  majority  of  experiments  has  been  carried  out,  should  be  higher  in  two 
years  than  that  on  irrigated.  The  fact  is,  that  scarcely  any  irrigation  is 
required  in  this  district ;  the  ^reat  sugar-growincr  tracts  have  a  naturally 
moist  soil,  and  even  where  irrigation  is  available  it  is  often  not  used. 
From  the  above  statistics  we  are  justified  in  taking  19  maunds  of  ^r  as  a 
good  all-round  average  per  acre.  Assuming  the  pnce  current  to  be  16  seers 
per  rupee,  the  value  of  the  outturn  on  four  acres  would  be  R190,  or  R47-8 
per  ao-e,  and  the  net  profit  of  the  cultivator  R23-8  per  acre.  The  profit 
should  be  much  the  same  if  mdl  rdh  is  made,  as  the  rather  larger  outturn 
of  this  commodity,  as  compared  with  gur  and  the  lower  price,  counterbalance 
each  other.  But,  as  a  rule,  rdb  is  more  profitable,  as  the  cultivator  gets 
ready-money  for  it  at  once.  In  the  case  oigdrhe  has  to  consider  the 
market  m  selling,  and  meanwhile  some  of  it  is  eaten  in  the  family,  and 
some  must  generally  be  given  to  friends  and  relations.  Oaptafn  Mont- 
gonnery  had  an  experiment  carried  out  in  order  to  show  a  statement  as 
given  in  Appendix  II,  Government  of  India  Resolution,  No.  505  A.,  dated 
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30th  May  1882,  Department  of  Revenue  and  Agricultiffe. 

given  in  the  margin. 


The  results  are 
Theoattarn  of 
^r  here  is  much  lai|^  than  the 
average  given  above  tor  the  whole 
district  Even  so  the  outturn  per 
acre  is  onlv  about  three-fifths  of  tnat 
given  for  the  Shihjehinpur  district, 
tnough  the  relative  percentaefes  be- 
tween the  different  manufactured 
commodities  aire  much  the  same. 
Canes  are  never  sold  in  the  bulk, 
b^ause  the  c^rowing  and  pressing 
are  done  by  tne  cultivator ;  only  near 
towns  are  they  sold  separately  for  chewing.  The  estimated  outturn  per 
acre  is  about  30omaunds,  equivalent  to  10  tons  and  14  cwt.  The  average 
market  prices  of  the  different  kinds  of  sugar  are  as  follows  :— 


Outturn 

Pkrcintaoi  om 

per  acre. 

Canet. 

Juice. 

R4b. 

Matmdt, 

Cane. 

a96 

illr:   : 

149 

So*3 

... 

.<• 

34 

ii'S 

srs 

•*• 

Q^    . 

lif 

8-7 

I7*» 

••• 

Khani, 

9l 

3» 

13-8 

27*9 

SMra  . 

aoj 

6-9 

60-3 

Engrlish 
Equivalent. 

Native 
name. 

Pric^ 
Rupee. 

English 
EquivieUent. 

Native 
name. 

Price  per 
Rupee 

Boiled  cane-juice 

Undrained  sugar 

Common   drain- 
ed sugar 

JUdlrdb     . 

fCrfr 
\Shakkar. 

Khand 

lylseers. 

13    t« 
4    M 

Better  sorts  of 
drained  sugar. 
Candied  sugar 
Very      coarse 

red  sugar. 
Molasses. 

\MisH.        . 
Kuma  misri    . 
i  Pa;auncha . 

3    seen* 

Notor^oary. 

Sold  33  seers 

per  rupee. 

•*As  a  rule,  the  cultivator  is  under  no  obligation  to  the] money-lender 
during  the  period  of  cultivation ;  nor  in  the  pressing,  if  only  undrained 
sugars  (gur  or  shakkar)  are  made.  If  mdl  rdb  is  made,  the  trader  often 
gives  an  advance  when  the  pressing  begins,  calculated  on  the  prob- 
able outturn,  and  accounts  are  settled  after  the  whole  has  been  delivered. 
Interest  at  24  per  cent,  is  usually  charged  only  on  the  balance  if  the  out* 
turn  has  been  over-estimated.  The  refinement  of  sugar  is  very  sddom 
attempted  by  any  but  the  most  opulent  cultivators.  Probably  not  more 
than  two  or  three  per  cent  of  cultivators  proceed  further  than  the  making 
oigur,  shakkar  or  mdl  rdb*'  (Gae.,  Hoshiarpur^  97^01), 

V,-CENTRAL  PROVINCES. 
Nothing  further  need  be  said  regarding  the  sugar  manufactures  of 
these  provinces  to  what  has  already  been  g^ven  in  Mr.  J.  B.  Fuller's 
paper  republished  above    (pp.   187-95)   in  connection  with  cultivation* 
The  sugar  manufactures  of  these  provinces  are  relatively  unimportant. 

VL— CENTRAL  INDIA  AND    RAJPUTANA. 

So  much  has  already  been  said  r^arding  the  su^ar  f>roduction  of  these 
states  in  the  chapter  on  Cultivation  ^p.  195*208)  that  it  does  not  seem 
necessary  to  furnish  a  special  chapter  on  the  sugar  manufactures.  In 
some  of  the  states  sugar-candy  is  made,  and  obtains  a  high  r^utation, 
such  as  that  of  Bikanfr. 

VII.-BOMBAY  AND  SIND. 

In  1887.  the  Director  of  Land  Records  and  Agriculture,  Boiribay,  fur- 
nished a  note  on  sugar  ftt)m 'which  the  following  may  be  here  given  t— 

*\Sugar-lmling  P«i».— 'These  are  eitber  of  copper  or'  iron.    The  iron  pam  is 

S.  424 


Digitized  by 


Google 


Products  of  India. 


303 


in  Bombay  and  Sind. 


((?.  Watt.) 


SACCHARUM: 

Sugar. 


far  the  most  common.  Pans  again  are  d  two  descriptiofn.  On  the  one  hand  11 
found  a  shallow  wide  pattern,  and  on  the  other  a  narrow  deep  pan.  As  far  as  1  < 
have  been  able  to  ascertain  the  Bassein  pan  is  the  only  one  of  the  latter  description. 
It  demands  a  far  greater  amount  of  fud,  but  it  is  credited  with  making  better  and 
more  lasting  guU  There  is  no  doubt  that,  as  elsewhere,  the  deep  narrow  pan  will 
in  time  disappear,  for  its  consumption  of  fud  is  jpreater  than  the  scarcity  ana  higher 
price  of  fud  will  allow,  without  special  concessions,  such  as  have  up  to  date  been 
made  from  forests  in  Bassdn.  Even  in  Balsir  close  by  the  shallow  pan  is  used,  I 
know  of  no  place,  except  KAnara,  where  the  shallow  pan  is  made  of  copper.  The 
iron  pans  vary  to  some  extent  in  size  and  also  in  deptn.  The  shallowest  and  widest 
is  that  used  u  Poona»  where  fud  is  dear.  With  it  there  is  no  di£Bculty  in  making 
gul  with  no  other  fud  than  the  crushed  cane.  The  caiwcity  of  tlie  Poona  pan  is  ird 
greater  than  of  the  Bassein  pan.  The  comparative  requirement  of  fud  may  thus  be 
stated.  The  Bassem  pan  requires  for  an  equal  weight  of  juice  as  large  a  wdght  of 
dry  wood  as  the  Poona  pan  does  oifret/Uy  sqaeexed  cane.  I  have  experimentally 
demonstrated  this  fact. 

^  The  iron  pan  costs  about  Rao  and  lasts  three  or  foar  years.  In  Bassdn  the  copper 
pan  costs  much  more  (say  R75),  lasts  much  loo((er,  and  is  sold  for  its  full  value  as 
copper  when  no  longer  fit  for  use.  But  for  its  initial  cost  the  shallow  Kinara  copper 
pan  would  probably  be  extensively  used. 

**  Can^  Mill5.^y^ooden  mills  are  slowly,  bat  gradually  and  surely  giving  place 
to  the  improved  iron  mills,  of  which  several  patterns  are  coming  into  use.  These  I 
shall  describe  separatdy.  The  objections  to  the  iron  mills  are  purdy  imaginary. 
The  most  common  one  is  that  the  juice  is  discoloured.  It  is  even  ass^ted  that  tne 
wooden  mill  extracts  a  larger  pcrcentag^e  of  juice,  but  this  is  so  far  from  bdng  the 
fact  that  the  chief  merit  of  the  iron  mill  is  its  effidency.  On  the  Bhadgaon  Farm 
iron  mills  have,  after  long  and  patient  waiting,  overcome  all  prejudices.  The  only 
complaint  comes  from  the  Kumohirs  (or  potters),  who  by  custom  claim  the  crushed 
cane  as  tbdr  remuneration  for  supplyiiMr  the  pote  and  vessels  required  to  recdve 
the  juke  from  the  mill.  The  wooden  miU  was  so  imperfect  that  the  Kumbhirs  ware 
able  to  extract  a  considerable,  amount  of  juice  from  the  crushed  cane  and  to  make 
PottfT^  gul.  They  can  get  nothing  from  the  cane  which  has  passed  through 
the  iron  mill.  In  Snrat,  Abmadabad, ICaira,  and  the  Pilani>ar  Agency  a  few  iron 
mills  are  now  in  useu  but  the  wooden  mill  still  holds  unimpaired  sway  in  tiie  rest  of 
GujarAt.  r^  j 

'*  In  the  Deccan,  iron  mills  are  pushing  thdr  way.  The  inventor  of  a  three- 
roller  mill  at  Poona — whose  mill  wiU  be  d^cribed^has  pushed  his  invention  widi 
great  energy  and  is  overcoming  all  objections.  The  ryots  can  sddom  buy  mills,  but 
veeiy  hire  them. 

^  The  cost  of  the  wooden  mill,  made  of  babhul,  is  from  Rao  to  Ra5>  and  Uiat  lasts 
ten  years  if  well  made  and  if  ke^t  under  water  in  a  wdl  daring  the  hot  season. 

"  There  are  two  patterns  of  indigenous  wooden  mills— one  with  two  and  the  otiier 
with  three  upright  rouers.  In  the  former  the  upper  portion  of  the  rollers  forms  a  male 
and  female  screw  respectivdy,and  is  called  the  ftavr^navr>— husband-and-wife— mill. 
The  only  difference  in  the  latter  is  that  there  are  two  female  screws,  one  on  each  side 
cf  the  male;,  to  the  top  of  which  is  attached  the  lever,  at  each  end  of  which  the  ballodcs 
are  yoked.  The  cane  is  passed  and  repassed  as  often  as  6  times,  but  generally  only 
3  times  till  the  juice  has  been  extracted  as  far  as  possible.  In  the  double  squeeze 
pattern  the  cane  is  thrust  through  between  the  male  and  one  female  screw  and  back 
between  the  male  and  the  other  female  screw.  In  the  single  squeeze  it  is  thrust 
back  as  it  came.  I  do  not  know  the  origin  of  the  different  patterns  or  thdr  com- 
parative merits. 

**  The  following  patterns  of  iron  milb  are  in  use  :— 

I.  "ThreehToUer  horizontal  mills  by  McOnle  of  Glasgow  or  imitated  from  them 
of  different  sizes.  The  largest  has  rollers  16''  in  diameter  and  30^^  long,  and  cost 
^XMit  R  1,000.  The  smallest  possesses  rollers  8"  in  diameter  and  14*'  lonr.  Cost 
R500. 

.  a./« Three-roller  upright  mill,  patented  bjr  Mr.  Subrav  Ohowhati  of  Poona, 
with  iron  frame.  The  rollers  are  smooth.  This  mill  is  made  in  sizes  with  rollers 
yaryine  from  4*^  to  i^**,  and  costing  from  R25  to  R300.  The  Raoo  size  (rollers  11") 
IS  the  favourite.    It  is  hired  at  Ri  per  diem . 

3.  ** Single  and  double-squeeze  Bihia  mill.  The  former  has  rollers  S^'xio^, 
The  latter  two  rollers  f  x  8"  and  one  break  roU  4^  x  8".  Cost  R150  and  R160  re- 
8pectivel;r.    The  rollers  are  di^htly  grooved. 

**  It  IS  not  necessary  to  discuss  tne  respective  merits  of  the  iron  mills.  AH -are 
1  Ug  soperior  to  the  wooden  mills.    They  save  ia  timeaad  labour  and  extract  a  larger 
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parentage  of  juice  The  most  efficient  is  the  horizontal  pattern  by  McOnie,  but 
Its  price  is  very  high.  The  Bihia  mills  are  very  portable.  Wooden  mills  are  super- 
seded wherever  any  of  the  iron  mills  are  available  for  hire.^  Few  ryots  can  afford 
to  purchase,  and  the  village  Bania  is  not  educated  to  the  point  of  encouraging  agri- 
cultural improvement  yet. 

Kh AN DESH.— "Sugar-making  is  carried  on  by  all  the  better  class  of 
cultivators.  Great  stone  sugar-mills,  found  in  many  of  the  Satpuda 
valleys,  show  that  sugar-cane  used  to  be  more  widely  grown  than  it  now 
is.  The  molasses  is  sold  by  the  maker  to  the  village  shop-keeper  at  the 
rate  of  from  \\d,  to  2\d.  (i  —  li  annas)  a  pound.  The  dealer  generally  - 
gathers  a  considerable  quantity  and  forwards  it  to  one  of  the  district  trade 
centres.  Pimpalner  and  Ner  in  Dhulia  are  the  chief  producers  of  sugar, 
and  the  supply  is  gradually  distributed  among  the  district  shop-keepers 
and  travelling  pedlars.  The  yearly  outturn  is  estimated  at  about  1,100 
tons.  Almost  all  classes  use  it,  and  little  leaves  the  district.  Much  is  im- 
ported  by  rail.  The  ordinary  retail  price  varies  from  i\d,  to  3^.  (i|— 2 
annas)  a  pound,  with  a  slight  rise  daring  the  marriage  seasons.  In  pre- 
paring damties  the  rich  classes  make  use  of  refined  sugar  brought  from 
Bombay  and  Benares. 

"  Sweetmeats  are  made  in  most  large  vill^^es.  The  makers  are  chiefly 
Hindus  of  the  Pardeshi,  Gujarat  Vani,  and  Bhatia  castes.  The  industry 
supports  about  100  families,  the  women  helping  the  men.  Their  work  is 
pretty  constant,  but  they  are  specially  busy  in  the  marriage  seasons  and 
at  fairs.  They  work  from  six  to  eight  hours  a  day.  They  buy  the  sugar 
and  spices,  and  offer  the  sweetmeats  for  sale  in  their  shops  or  at  fairs  and 
markets.  Sometimes  materials  are  given  them  to  be  made  up  for  a  feast. 
The  industry  is  fairly  prosperous,  the  monthly  earnings  of  a  family  vary- 
ing from  ^  I  to  ^3  (Rio  to  R30).  The  sweetmeats  of  Dhulia,  Chopda, 
Jalgaon,  and  Bhusdval,  have  a  special  local  name.  Very  few  leave  the 
district  ^'—iBomh,  Gat,,  XII,  226), 

KoLHAPUR.— The  following  account  of  sugrar-manufacture  completes 
the  passage  from  the  District  Gazetteer,  the  first  half  of  which  has  been 
given  in  the  chapter  of  this  article  which  deals  with  the  cultivation  of  the 
cane : — 

*'  The  mill  is  set  up  in  a  corner  of  the  field  and  employs  about  seventeen  hands  and 
sixteen  bullocks.  Five  men  called  phadkaris  are  employed  in  cutting,  topping,  and 
stripping  the  cane.  Fresh-cut  canes  gfive  a  lars^er  percentage  of  juice,  and  so  the  cane 
b  cut  as  required  by  the  mill.  One  man  called  moUtya,  or  the  bundle-man,  carries  the 
cut  canes  to  the  mill.  The  khdndkya  chops  the  canes  into  pieces  about  a  yard  longf. 
The  tops*  with  one  joint  are  kept  for  seed-cuttings,  and  the  lower  pieces  are  tied 
in  bundles.  Seven  men  work  at  the  mill.  The  bharkavlya  feeds  the  mill  with  the 
cut  cane  received  from  the  kdndydgkdlndr.  The  Undkavlya  sits  on  the  side  of  the 
mill  opposite  the  feeder  and  thrusts  back  between  the  rollers  the  pieces  of  cane  as 
they  come  through.  Each  piece  passes  three  times  between  the  rollers.  The  crushed 
cane  or  chipped  is  burnt  with  other  fud  for  boiling  the  juice.  Two  men  called 
pdtkyds  drive  the  bullocks  yoked  to  the  mill.  Two  called  ddemodes  take  the  juice 
that  falls  into  the  mdndan,  an  earthen  pot  lar^e  enough  to  hold  about  sixty  gallons, 
to  the  boiling  pan  ;  and  they  also  remove  the  boiled  juice  from  the  boiling  pan  or  kdit» 
The  boiling  pan,  which  is  large  enough  to  hold  about  120  gallons,  is  placea  on  a  stone 
and  is  heated  by  a  long  flue.  When  the  scum  rises  in  bubbles  and  breaks  into  white 
froth,  the  juice  is  sumciently  boiled.  This  takes  about  three  to  four  hours.  The 
impurities  m  tiie  juice  rise  with  the  scum  and  are  taken  out  with  a  bamboo  sieve  or 
vivit.  To  cause  impurities  to  rise,  the  juice  b  constantiy  stirred,  and  sometimes  a 
handful  of  ashes  of  the  myrobalam  and  milkbush  *  otaghdda  (Achyranthos  aspera) 

*  As  pointed  out  in  several  other  places  the  Natives  of  India,  in  manv  parts  of  the 
countiy,  use  the  topsSfor  their  seed-cane.    ( Conf,  •with  pp.  128,  T40,  184^  217,  240,) 

t  It  it  b  intendea  to  give  here  ''milk-bush"  as  the  equivalent  of  aghdda^,  a  mistake 
has  been  made,  since  Achyranthus  has  no  milky  sap  :  the  ,»ghdda  yields  an  ash 
lar^dy  used,  however,  in  dyeing,  etc.,  and  b  likely  enough  to  be  used  for  the  purpose 
indicated. 
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are  added  to  it.  An  expert  styled  the  gulrdndhya,  from  time  to  time  tak«  a  littie 
juice,  between  his  fore-finger  and  thumb  to  see  whether  the  boiling  has  been  carried 
on  suffidenUy.  When  he  is  satisfied,  the  juice  is  poured  into  a  woooen  trough  to  cool, 
and  from  the  trough  into  regular  holes  made  in  the  ground  and  lined  with  doths 
to  keep  out  dirt.  At  this  stage  the  juice  is  called  kdkvi  or  molasses,  which  in  the 
holes  cfystallizes  into  taw-sugar,  are  dark-brown  in  colour,  and  wdgh  thirty-six  to  forty 
pounds.  The  kindling  of  the  fire  and  feeding  it  are  entrusts  to  two  men  called 
chuljdfya  or  hearth-^mets.  These  are  generally  village  Mhars.  The  burning 
dnders  to  light  the  fire  must  be  brought  from  a  Mhar's  house.  The  labourers  who 
work  at  the  mill  are  paid  in  kind  at  the  rate  of  three  canes  and  2^  pounds  of  raw- 
sugar.  The  village  servants  or  baluUddrs  are  paid  in  proportion  to  the  work  they 
do.  The  carpenter  or  sutdr  has  the  laigest  share  of  work.  He  repairs  the  water- 
lifts  and  keeps  the  mill  in  good  order.  He  recdves  six  pounds  of  raw-sugar  and 
dgfat  canes  a  day  while  the  presang  is  going  on.  The  leather- worker  or  chimbhdr 
repairs  the  leatner-bags  and  buckets  and  leather  ropes  and  fastenings,  and  receives 
half  as  much  as  the  carpenter.  The  blacksmith  who  mends  the  field  tools,  the  Ming 
who  supplies  ropes  and  whips,  the  potter  who  supplies  earthen  pots,  the  barber  who 
shaves  the  husbandman,  and  the  iprasherman  who  washes  hisdothes,  are  entitled  to  three- 
fourths  of  a  pound  <k  raw-sugar  and  three  canes  a  day  so  long  as  the  mill  is  at 
work.  The  ^ori/ sweeps  the  place  where  the  mill  works  and  gets  three  pounds  of 
raw-sugar  and  five  canes.  The  Brahman  astrologer,  the  Jain  Upidhya,  and  the 
Lingdyat  Jangain  fix  the  day  for  working  the  mill,  and  are  granted  two  pounds  of 
raw-sugar  on  the  first  day.  The  village  Gurar  pravs  to  Ganpaii  to  remove  all 
diflSculties  tiiat  may  come»  and  the  Mulldni  oc  Muhammadan  priest  extends  the 
protection  of  his  pautron  saint  by  distributing  ashes  of  frank-incense  burnt  before  tiie 
saint.  These  get  one-fourth  of  a  pound  of  raw-susar,  two  canes,  and  a  pot  full  of 
juice  once  only  during  the  course  of  the  pressing.  When  the  pressing  and  Doiline  is 
over  and  the  gtil  is  being  removed  to  the  village,  the  village  baluteddrs  recdve  half 
as  much  as  they  have  already  earned.  Bdieving  that  retail  ade  of  sugar-canes  in  the 
fieki  will  bring  him  ill-luck  and  free-handed  gifts  will  be  rewarded  by  a  plentiful 
outturn,  the  husbandman  fredy  gives  cane;,  juice,  and  bits  of  new  raw-su^  to  any 
one  who  asks  for  them,  and  crowds  of  beggars  tiirone  the  fidd.  It  is  estimated  tbat 
about  twenty  to  twenty-five  per  cent,  of  the  produce  thus  goes  in  wages^  and  charity. 
As  the  juice  easily  ferments  under  the  heat  of  the  day,  pressing  and  boiling  take  place 
at  night.  For  home  consumption  the  husbandman  Keeps  a  littie  molasses.  The 
outturn  of  the  molasses  per  acre  is  estimated  at  about  1,170  gallons,  worth  about 
£22-103,  (R325). 

"  Except  in  some  of  the  villages  of  the  Alta,  Kagal,.  Karrir,  and  Shirol  sub-divisions, 
no  sugar  is  made  in  the  State.  The  craft  of  sugar-making  in  Kolhapur  b  of  late 
grrowth.  and  is  whollv  in  the  hands  d  Jains,  Ungiyats,  and  Musalmans.  Because 
It  was  first  made  at  Ydgund  in  Alta  by  a  Gujarat  Musalman  sugar-maker  about  thirty 
years  ago^  Kolhapur  sugar  is  called  Yei^ndi,  Of  late  it  lus  improved  in  quality 
and  quantity.  Most  of  the  sugar-cane  juice  in  Yelgund  and  in  the  surrounding 
villages  is  made  into  sugar,  and  sugar  of  the  present  day  is  far  superior  in  colour  and 
tasle  to  what  it  was  about  twenty  years  ago.  The  sugar  refiner  buys  the  juice  off 
husbandman  at  145.  (R7)  a  can  of  120  ifallons.  Except  that  more  care  is  taker 
to  skim  off  the  impurities,  the  juice  b  boiled  in  the  same  way  as  in  raw  sugar-making. 
To  aid  the  rising  of  impurities  to  the  surface,  a  handful  of  ashes  of  the  bhenai 
(Hibiscus  escweiltua)  is  dropped  into  the  boiling  juice.  The  boiled  juice  is  then 
poured  into  a  wooden  troueh,  and  from  it  into  earthen  jars  where  it  consolidates. 
After  a  week  or  ten  days  the  lumps  are  put  in  a  bdling  pan,  rubbed  inside  with  salt 
water,  and  heated.  The  svrup  is  then  poured  into  a  bamboo  basket  dx  feet  in  circum- 
ference and  two  and  a  half  to  three  feet  in  hdght,  and  placed  on  a  stool  nine  inches 
high.  Under  the  stool  is  dug  a  hole  in  which  the  treade  drains  from  the  basket. 
For  a  week  the  basket  is  kept  thus.  Then  the  surface  of  the  sug^  in  the  basket  is 
stirred  to  the  depth  of  mne  inches,  two  to  three  pounds  of  milk  are  poured  into  it, 
and  the  surface  is  smoothed  with  piidii  or  platter  nibbed  with  clarified  butter.  The 
surface  is  then  covered  with  a  thick  layer  of  moss  called  kdju  in  Hindustani,  a 
piece  of  coarse  cloth  and  a  layer  of  sugar-cane  leaves  one  over  the  other.  The 
drainage  in  the  hole  bdow  the  stool  c^oes  on.  Every  third  day  the  covering  of  the 
basket  is  taken  off,  the  layer  of  refined  sugar  which  has  been  formed  is  removed,  and  a 
fresh  layer  of  the  moss  is  laid.  In  this  way  all  the  refined  sugar  is  gradually  removed. 
The  treacle  which  is  collected  in  tiie  hole  is  sold  for  making  liquor.  The  average 
acre  OHtturn  of  sugar-cane  is  3,960  gallons  of  juice  worth  about  ^25  (R250),  The 
same  quantity  of  juice  when  made  into  sugar  yidds  about  2,250  pounds  of  sugar 
worth  ^28  (R280),  at  the  average  rate  of  6».  (R3)  the  wan  of  twenty-four  pounds. 
{Bomb.  GaM.,  XXIV.,  n8't8o). 
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Poona.— The  reader  will  find  in  the  first  half  of  the  District  Gazetteer 
an  account  of  suear-cane  under  the  section  of  Cultivation.  The  follow- 
ing section  has  been  separated,  since  it  not  only  details  the  process  of 
sugar  manufacture  pursued  in  Poona  but  in  Ahmadnagar  and  other  parts 
of  the  Bombay  Presidency  :— 

''When  the  kdkU  or  shallow  drcalar  iron  boiling  pan  has  been  filled  with 
juice,  the  fire  beneath  it  is  lighted  and  fed  chiefly  with  the  pressed  canes.  After  eight 
to  twelve  hours'  boiling  and  skimming,  the  juice  is  partially  cooled  in  earthen  |X>ts 
and  finally  poured  into  round  holes  oug  in  the  earth  and  lined  with  cloth,  where, 
when  it  ^orms  into  lumps  called  dhep  or  dhekul  it  is  fit  for  market.  The  pressing  is 
done  in  the  open  air  or  in  a  light  temporary  shed,  and  goes  on  night  andTcmy  till  the 
whole  crop  is  pressed.  A  sugar-cuie  press  costs  about  ^  2-105.  (Ras)  and  lasts  three 
or  four  years.  The  boiling  pan  either  bdongs  to  the  owner  if  he  is  wdl-to-do,  or  is 
hired  at  a  daily  or  a  monthly  rate,  accordingto  the  time  for  which  it  is  wanted.  The 
dailyhire  of  a  pan  varies  from  3s.  to  45.  (Ri  to  Ra)  and  the  monthly  hire  from  10$.  to  ft 
(R5  to  R 10).  Each  cane-mill  employs  about  twelve  workers.  Seven  remove  the  canes 
from  the  field  and  strip  the  leaves.  One  cuts  the  canes  into  pieces  two  feet  long ; 
two  are  at  the  mill,  one  feeding  the  mill,  tiie  other  drawing  out  the  pressed  canes; 
one  minds  the  fire,  and  another  the  boiling  paui.  The  last  is  the  gulvia  or  sugar-man. 
He  is  supposed  to  know  exactly  when  the  juice  is  sufficiently  boiled  and  uiickened 
to  form  lumps.  As  most  sugar-cane-growers  are  without  this  knowledge,  a  sugar- 
man  is  hired  ^,t6d,  (4as.)  a  day  or  j^i  (Rio)  a  month.  The  two-feet  long  pieces  of 
cane  are  passed  between  the  upright  cylinders  two  or  three  at  a  time.  To  stop  any 
leaks  the  pan  is  smeared  with  loaan,  a  glazed  prepara6on  of  udid  or  ndchtd  flour. 
It  is  then  put  on  the  fire-place,  and  the  noUow  between  the  pan  and  the  fire-place  is 
closed  with  mud.  About  600  pints  (300  sh^rs)  of  juice  are  poured  into  the  pan 
and  the  fire  is  lighted.  The  boiling  lasts  six  or  seven  hours  durmg  which  the  juice  is 
constantly  skimmed,  and  lime-water  and  ndchni  flour  are  thrown  into  the  juice  to 
keep  it  from  being[  too  much  boiled.  When  the  sugar>man  thinks  the  proper  time 
has  come,  the  pan  is  taken  off  the  fire  and  the  juice,  with  constant  stirring,  is  aUowed 
to  cool  for  about  an  hour.  When  cool  it  is  poured  into  cloth-lined  ooles  in  the 
gpround  two  feet  deep  and  a  foot-and-a4ialf  across.  It  is  left  in  the  holes  for  a  couple 
of  days  until  it  has  hardened  into  lumps  or  nodules  weighing  fifty  to  sixty  pounds 
(29—30  shers).  When  the  lumps  are  formed  they  are  taken  away.  If  the  sugar-cane 
IS  of  eighteen  nsonths*  growth^  it  yields  gul  e<]ual  to  one-fourth  of  the  juice  tailed,  in 
other  cases  it  yields  about  a  sixth.  If  the  juice  is  allowed  to  overboil,  it  cannot  make 
the^M//  it  remains  the  boiled  juice  of  sugar-cane  which  is  called  kdkavi.  The 
people  believe  that  sugar-cane  fed  with  well  water  yidds  one-fifth  more  gul  than  the 
same  cane  fed  by  channel  water.    The  correctness  of  this  belief  is  doubtful. 

''As  far  bacK  as  1 830*40,  the  growth  of  Mauritius  cane  spread  greatly  in  Junnar. 
The  land  was  well  suited  to  this  cane,  the  supply  of  water  was  abundajit,  and  the 
people  were  anxious  to  gprow  it.  Mr.  Dickinson,  a  planter  of  considerableexperience 
in  the  West  Indies,  was  employed  in  making  sugar.  But  the  produce  did  not  find 
a  ready  market.  He  turned  his  refuse  sugar  and  treacle  to  account  by  manufacture 
ing  rum.  In  1841,  besides  fifty-seven  acres  planted  by  the  people  on  their  own  ac- 
count, about  100  acres  were  planted  in  Junnar  under  contract  with  Mr.  Dickinson, 
the  manager  of  the  sugar  fsbctory  at  Hivra.  The  sugar  was  used  only  by  the  Euro- 
pean inhabitants  of  Poona  and  Ahmadnagar.  In  1842-4^,  the  area  under  Mauritius 
sufipar  rose  from  157  to  388  acres.  The  cultivation  spread  from  Junnar  to  Khed  and 
Pahde.  Sugar-works  were  started  at  Hivia  by  a  Joint  Stock  Company,  and  were  after- 
wards bought  by  Mr.  Dickinson.  In  Bhimthadi  a  MusaJman  planted  some  cane 
in  Chakar  Big  with  the  view  of  making  sugar,  and  some  husbandmen  turned  out 
sugar  equal  in  grain  to  Mr.  Dickinson's,  but  not  free  from  feculence.  They  also 
made  gul  which  was  S(4d  at  a  higher  price  than  that  produced  from  the  local  cane. 
At  first  Mr.  Dickinson  was  in  the  habit  of  contracting  with  the  husbandmen  to 
plant  cane  for  him.  He  was  afterwards  able  to  obtain  a  sufficient  supply  at  all  times, 
chiefly  from  the  gardens  of  Brihmans,  headmen,  and  well-to-do  husbandmen.  In 
1842,  Mr.  Dickinson  made  87,000  pounds  of  sugar  worth  ^^1,500  (Ri5,ooo)  more 
than  the  outturn  of  the  previous  year.  Messrs.  Sundt  &  Webbe  also  planted 
about  three  acres  of  land  with  Mauritius  cane  in  their  garden  at  Mundhue,  about  five 
miles  north-east  of  Poona,  and  made  about  ai  tons  (2,826  sh^s)  of  gul,  which  was 
sold  at  16s.  (R8)  the  palla  of  120  shers.  In  1844,  the  area  under  Mauritius  cane  rose 
from  388  to  547  acres.  .  Mr.  Dickinson's  farming  continued  successful,  partly 
because  he:  was  ahle  to  dispose  of  his  rum  and  sugar  by  Government  contracts.  Man  y 
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hnsbandmeii  were  willing  to  make  sugar,  but  from  want  of  capital  and  of  local  de- 
mand were  oblieed  to  content  themselves  by  producing  gul, 

'Mo  1849  l^r.  Dickinson's  sugar  had  a  good  year  at  Hivra.  He  made  five 
tons  (3^0  mans)  of  muscavado  sugar  and  sold  it  to  the  families  of  the  soldiers  and 
oUier  Europeans  at  Poona  and  Ahmadnagar.  Among  the  Natives  the  demand  was 
trifling,  -and  this  discouraged  its  more  extended  manufacture.  The  Natives,  even  in 
the  immediate  neighbourhood,  preferred  the  soft  blanched  sugars  sold  by  ttie  shop- 
keepers; their  objection  to  Mr.  Dickinson's  sugar  was  its  colour,  but  to  refine 
it  would  have  caused  a  serious  loss  in  quantity.  In  1847  a  committee  which  met  in 
Poona  to  distribute  prices  for  the  best  specimens  of  superior  field  products,  awarded 
a  prixe  of  £yi  (R300)  to  two  persons.  One  of  the  prize  specimens  was  some  grained 
muscavado  sugar,  the  other  was  sugar  made  by  evaporation.  Before  cry^Uiza- 
tion  had  set  in,  tiiis  sugar  had  been  poured  into  ^ots  with  holes  in  the  bottoms 
through  which  the  treacle  was  allowed  to  pass.  A  pnze  of  ;^20  (R200)  was  awarded 
to  two  other  Natives  for  the  best  brown  sugar;  and  a  third  pnze  of  £\o  (Rioo)  to 
two  odiers  for  the  best  specimens  of  rdsi  or  mferior  sug^.  All  the  prize  speci- 
mens came  from  nearjunnar,  and  were  due  to  the  exertions  and  influence  of  Dr. 
Qlbson." 

Many  particulars  of  the  Poona  su^^ar  factory  that  exist  at  the  present 
day  will  be  found  in  other  chapters  o?  this  article,  but  the  above  informa- 
tion regardine  Mauritius  cane  and  the  early  efforts  to  establish  sugar 
factories  may  oe  viewed  as  of  special  interest.    {Conf.  vfith  pf,  94,  214.) 

SuRAT. — "  With  the  double  object  of  introducing  a  new  industry  and 
of  checking  the  manufacture  of  liouor,  the  Government  of  Bombay,  in 
1874  (November  25),  authorized  tne  Collector  of  Surat  to  spend  a  sum  of 
^150  (81,500)  in  an  attempt  to  introduce  the  Bengal  system  of  manufac- 
turing suear  from  the  juice  of  the  wild  date  tree.  Skilled  workmen 
brought  m>m  Jessor,  in  Bengal,  succeeded  in  making  sugar  of  a  market- 
able value.  But  the  returns  of  the  first  set  of  experiments  show  that 
the  I'uice  of  a  date  tree,  which,  sold  as  toddy,  brings  in  a  yearly  profit  of 
3j.  (fii-8),  would,  if  manufactured  into  sugar,  yield  only  i*.  3^.  (annas  10). 
The  experiments  have  been  repeated,  and  the  results  may  be  more  satis- 
factory. But  so  far  (1876)  there  would  seem  to  be  little  reason  to  expect 
that  the  manufacture  of  sugar  will  t£dce  the  place  of  the  manufacture  of 
toddy"  (Bomb.  GaB.,  IL,  41). 

**  Thana. — Raw  su^  is  chiefly  made  in  the  Bassdn  sub-division  by  Pachkil- 
shis,  Malis,  Native  Christian,  and  Samvedi  Brahmans.  The  sujgar  making  season  lasts 
from  February  to  June.  Women  and  children  help  by  carrymg  the  sugar-cane  from 
the  ^dens  to  the  sugar-mill  or  ghdni.  Eight  tools  and  appliances  are  used  in 
making  sugar.  These  are  the  vUa  or  sickle  tor  chopping  the  roots  of  the  cane,  worth 
from  15.  to  25,  {8  annas  Ri) ;  the  mill  or  ghdni,  consisting  of  two  or  three  rollers,  each 
about  a  foot  in  diameter,  plain  and  smooth  in  bodv,  with  the  upper  one-third  cut 
into  spiral  ridges  or  screws  into  which  the  screws  of  the  adjoining  roller  fit  and  move 
freely  while  the  machine  is  worldng.  The  rollers  fit  into  circular  grooves  on  a  thick 
horizontal  plank  supported  by  two  strong  uprights.  These  grooves  communicate 
with  each  other,  and  while  the  cane  is  being  crushed  between  the  rollers,  they  carry 
the  iuice  to  an  earthen  pot  which  is  buri^  below.  On  the  top  of  the  rollers  there  is 
anotner  thick  horizontal  board  with  circular  holes  to  allow  the  rollers  to  move  freely 
round  their  axes.  One  of  the  roUers  is  longer  than  the  other,  and  has  a  square  top 
fitting  into  a  corresponding  groove  in  the  yoke-beam.  At  the  slightly  tapering  end  of 
the  yoke-beam,  wnich  is  ^bout  eight  feet  Ion?  and  six  inches  square,  is  the  yoke. 
Including  the  uprights  tfie  cost  of  the  mill  ranges  from  ;4  7  to  ;^8  (Kyo-So).  Besides 
the  mill,  there  are  required  three  or  four  boiling  pans,  kadkais,  of  copper,  neroispheri- 
cal  in  shape  with  two  handles,  worth  from  £^  to  £4  (R30  to  R40)  each ;  five  scumming 
sieves,  manichddtvds,  copper  saucer>like  pans  about  a  foot  in  diameter,  with  the 
bottom  full  of  small  holes  except  a  belt  near  the  sides.  Over  the  sieve  is  a  bamboo 
about  three  feet  lonjg  whose  lower  end  is  split  into  three  parts,  which,  by  the  elasticity 
of  the  cane,  press  tightly  against  the  edge  of  the  sieve  and  makes  the  upper  part 
of  the  bamboo  into  a  handle;  five  stirrin^^  ladles,  saucer-shaped  bamboo  baskets, 
a  foot  and  a  half  in  diameter  and  provided  wiUi  a  long  bamboo  handle,  worth 
xd  (3  annas)  each  ;  two  broad-mouthed  cylindrical  earthen  pots  or  kondyds  brought 
from  Virdr  at  u.  (8  annas)  each  ;  two  to  four  dozen  earthen  pots,  also  called  kondyds 
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but  slopingr  at  the  lower  ond  and  not  cylindrical,  worth  yi,  (2  annas)  each  ;  and  half  a 
dozen  rods  for  stirring  the  juice  after  it  is  poured  out  of  the  boiling  pan. 

^ ''  Besides  these  appliances  one  cart,  worth  from  £5  to  /6  (R50  to  R60),  and  four 
pairs  of  bullocks  are  required.  But  the  carts  and  bullocks  belong  to  the  sugar-maker's 
garden  rather  than  to  his  sugar-making  establishment.  The  earthen  pots  with  narrow 
mouths  at  %d.  (2  annas)  each,  which,  as  is  described  below,  are  required  for  storing  such 
of  the  boiled  juice  as  is  intended  to  make  crystallized  sugar  are  generally  supplied 
by  the  vdni  customers.  Of  late,  instead  of  tne  hemispherical  cop^  boiling-pan, 
some  sugar-makers  have  introduced  the  Poona  flat-bottomed  iron  boiling-pan.  This 
is  an  improvement,  as  the  large  iron  pan  requires  less  fuel  and  is  not  so  Ukdy  to 
overflow. 

"When  the  cane  b  ripe  it  i«  pulled  out,  the  tops  and  roots  are  cat  off,  and  the  canas 
are  taken  to  the  milL  Tne  mill  is  worked  by  bullocks,  and,  as  the  rollers  revolve,  a 
man  sits  by  and  keeps  feeding  them  with  fresh  cane.  On  the  other  side  of  the  roQen 
a  second  man  receives  the  squeezed  canes  and  heaps  them  on  plantain  leaves  ready 
to  be  again  squeezed  ;  for,  to  brine  out  the  whole  juice  the  cane  has  to  be  squeezed 
half  dozen  tiroes.  As  the  juice  ^tners  in  the  earthen  pot  which  is  buried  below 
the  mill,  it  is  removed  to  tne  boiling  pan  or  kadhai  in  a  small  egg-shaped  jar.  As 
soon  as  enough  juice  is  collected,  the  pan  is  moved  to  the  flre-place  ana  the  juice  is 
boiled,  after  mixing  with  it  about  a  pound  of  shell-lime  brought  from  Rangoon  and 
Kalamb  in  Bassein.  When  the  juice  beg^ins  to  boil,  the  scum  is  removed  by  the 
maniehddivi,  the  saucer-like  copper  sieve  which  has  already  been  described.  If  the 
juice  begins  to  overflow,  it  is  snarply  stirred  with  the  long-handled  saucer-shaped 
ladles.  The  boiling  ^oes  on  till  the  juice,  if  thrown  into  cold  water,  becomes  as  hard 
as  stone.  Then  the  ]uice  is  poured  into  a  set  of  earthen  pots  or  into  a  bamboo  basket 
lined  with  a  thick  layer  of  dried  plantain-leaves,  stirred  with  a  wooden  rod,  and  left 
to  cool.  If  the  raw  sugar  or  gul  is  to  be  made  into  crystallized  sugar  or  sdkhar,  the 
juice  is  heated  on  a  less  yiolent  fire  and  poured  into  earthen  pots  with  narrow  mouths. 

''All  the  raw  sugar  or  gul  made  in  the  district  is  sold  to  local^  and  Mirwir  Vinis, 
to  whom,  in  many  cases,  the  sugar-makers  are  indebted.  The  price  varies  from  ^3  to 
£4  (K30  to  R40)  the  khandi  of  25  mans  (jooVb),  Raw  sugar  is  divided  into  three 
classes,  vdlow  or  ^I'v/a,  red  or  Idl,  and  black  or  kdla.  When  the  boiled  juice  faib  to 
become  hard  enough  to  make  sugar  and  rema<ns  a  thick  molasses-like  Auid,  it  is  known 
as  kdkvi  and  is  sold  for  £i'Ss.  to  £2  (Ri2i  to  R20)  a  khandi  of  25  mans  (/oolh).  As 
is  noticed  later  on.  in  crystallizing  the  raw  sugar,  the  part  that  oozes  through  the  bot- 
tom of  the  jar  isauo  used  as  molasses.  Labourers  are  seldom  employed.  When  they 
are,  they  are  paid  6d,  U  annas)  a  day  in  cash.  If  they  work  at  night,  they  get  about 
dd,  (4  annas)  worth  of  raw  sugar.    Each  sugar  mill  requires  eight  men.  four  for 

fithering  and  bringing  the  cane,  two  io  watch  the  mill^  and  two  to  boil  the  sugar, 
he  sugar-pan  holds  168  pounds  (6  mans)  of  juice  and  in  the  24  hours,  if  worked 
night  and  day,  six  panfuls  can  be  boiled. 

**  The  owners  of  sugar-cane  gardens,  whether  they  are  Mills  or  Brahmans,  prefer  to 
dispose  of  the  sug^r  in  its  raw  or  uncrvstallized  state.  The  whole  supply  of  raw  sugar 
comes  to  be  crystallized  into  the  hands  of  Marithas  and  Gujrat  traders  and  Mdrwir 
Vinis.  The  crystallizing  of  sugar  requires  four  aopliances,  a  number  of  earthen  pots 
to  hold  the  raw  sugar,  worth  145.  to  ;f  1  (R7  to  Rioj  a  hundred ;  a  few  iron  scrapers  with 
wooden  handles,  worth  is.  (8  annas)  each ;  some  coarse  cloth,  worth  about  6s,  (R3);  a 
stone  mortar,  worth  from  6s.  to  8s.  (R3  to  R4)  ;  wooden  pestles  with  iron  tips,  worth  from 
IS.  4<2.  (8  to  12  annas) ;  and  sieves,  worth  from  is.  6d.  to  2s.  (12  annas  to  J?/).  The 
work  is  done  by  Native  Christiao  or  Musalman  labourers,  who  are  employed  by  the 
Vinis  at  from  6d.  to  7\d,  (4^5  annas)  a  day.  The  Vinis  buy  the  raw  sugar  in  laige 
earthen  pots  holding  about  56ft  (2  mans).  To  crystallize  the  sugar,  the  first  step  is  to 
bore  a  hole  about  the  size  of  tne  little  finger  in  the  bottom  of  each  of  the  earthen 
pots  which  contain  the  raw  sugar.  The  sugar  pot  is  then  set  on  a  broad-mouthed 
earthen  jar  called  hdnd.  The  cover  on  the  mouth  of  the  raw  sugar  is  taken  away  and 
a  layer  of  water  plant,  Hydrilla  ▼erticillata,  locally  called  sdkhari  shevdl  or  sugar- 
moss  is  laid  on  the  top  of  the  sugar.  On  the  third  or  fourth  day  the  plant  is  tsiken 
off  and  the  surface  of  the  sugar,  which,  by  this  time,  has  become  crystallized,  scraped 
with  a  curved  notch-edged  knife  and  put  on  one  side.  The  too  layer  is  called  the 
flower  orphid  and  weighs  about  a  pound.  The  second  layer,  which  is  a  little  duller 
in  colour,  is  named  ddna  or  grain,  and  weighs  about  a  couple  of  pounds.  The  sugar 
of  both  sorts  is  then  laid  in  the  sun  on  a  coarse  cloth  16  yards  long  and  one  yard 
broad.  After  lying  in  the  sun  for  one  or  two  days,  it  is  pounded  in  a  stone  mortar  or 
ukhali  by  iron-tipped  wooden  pestles.  It  is  then  passed  through  a  sieve  and  is  ready 
for  sale.  Within  Uie  last  30  years,  competition  from  Mauritius  is  said  to  have  reduced 
the  production  of  crystallizea  sugar  from  600  to  60  khandis. 
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"  The  gpreat  growth  of  sum-cane  in  the  neighbourhood  of  Bassein  has  on  two  occa- 
sions, about  1830  and  in  1 852  *  led  to  the  opening  of  a  sugar  factory  in  Bassein.  In  1829 
a  Mr.  Lingard  applied  for  land  at  Bassein  to  grow  Mauritius  sugar-cane  and  other 
Superior  produce,  and  to  start  a  sugar  factory.  Government,  anxious  to  encourage 
private  enterprise,  gave  him  a  40-y ears'  rent-free  lease  of  about  83  acres  (100  bigkds) 
of  land  on  the  esplanade  of  Bassein  fort.  They  also  advanced  him  f  2,300  (R23,ooo:. 
Lingard'8  mill  was  soon  built  and  some  sugar-cane  was  planted,  but  his  death  in 
1832  checked  the  scheme.  At  his  death  he  owed  Government  j^2,3oo  (R23,ooo)  the 
security  being  a  mortgage  on  the  building,  worth  ;£'22o  (R2,2oo),  the  land,  and  its 
crops.  Government  took  temporary  possession  of  the  estate.  When  the  Revenue 
Commissioner  visited  the  place  in  1833  he  found  the  mill  greatly  out  of  repair.  He 
suggested  that  it  should  be  made  over  to  some  enterprising  man,  and  a  Hindu  named 
Narayan  Krishna  was  given  a  two-years'  rent-free  lease  of  the  estate.  In  1836 
Narayan's  tenancy  expired.  He  had  failed,  as  he  rould  neither  bring  hb  sugar  to 
perfection  nor  persuade  other  planters  to  press  at  his  mill.  Government,  who  were 
exceedingly  anxious  to  extend  the  growth  of  Mauritius  cane,  engaged  to  remit  the  rent 
of  all  land  under  that  crop  and  resolved  to  let  the  Bassein  estate  on  favourable  terms. 
In  1837  Messrs.  McGregor  Brownrigg  &  Oo.  were  allowed  a  trial  of  the 
estate  for  three  months,  and,  beine  satisfied  with  the  result,  they  aslfed  for  a 
long  lease.  In  1841  they  were  granted  in  perpetual  lease  some  115  acres  (136  bigkds) 
near  the  travellers'  bungalow  on  the  esplanade.  The  lease  began  to  run  from  1839. 
For  forty  years  they  were  to  hold  the  land  rent-free  and  were  then  to  pay  a  yearly 
rent  of  ^ji'2-45.  the  acre  (R22  the  bigkd).  They  ag^reed  to  grow  sugar-cane,  but  the 
I>romise  was  made  binding  for  only  seven  years,  as  Govemment|h<^>ed  that^  by  that 
time,  the  manufacture  of  sugar  would  be  firmly  established.  This  hope  was  disap- 
pointed. Messrs.  McGregor  Brownrigg  &  Oo.  continued  to  grow  sugar- 
cane only  so  long  as  they  were  obliged  to  grow  it.  In  1843  they  reported  that  from 
the  poorness  of  the  soil  and  the  want  of  shelter,  sugar-cane  did  not  thnve  and  did  not 
pay.  They  levelled  the  ground,  dug  wells,  and  grew  other  kinds  of  superior  produce. 
In  1848  they  sold  the  estate  to  a  Mr.  Joseph,  who,  in  1859*  sold  it  to  one  Dosabhai 
Jahangir,  and  be,  in  the  same  year,  sold  it  to  a  Mr  J.  H.  LIttlewood. 

''In  1829  the  land  inside  Bassein  fort  was  leased  to  a  Mr.  Oardoza  for  thirty 
years  at  a  yearly  rent  of  ^40  (R400).  He  died  soon  after,  and  in  1836,  to  help  his 
widow,  the  rent  was  lowered  by  ^10  (Rioo)  with  a  further  reduction  of  ;^2-i84.  (K39) 
on  account  of  excise  payments.  Id  1852  Mrs.  Xavier,  a  daughter  of  Mr.  Oar- 
doza, was  allowed  to  repair  the  ruined  church  of  St  de  Vider  and  turn  it  into  a  sugar 
factory.  Mrs.  Xavier  seems  to  have  sublet  the  land  to  Mr.  Littlewood,  who, 
with  a  Mr.  Durand,  Btted  up  a  building  for  making  and  refining  sugar.  The 
scheme  proved  a  failure,  and  was  for  a  time  abandoned.  Afterwards,  with  the  help  of 
frerii  capital,  a  new  start  was  made  under  the  name  of  Bassein  Sugar  Company. 
New  maichinery  was  bought  and  an  experienced  manager  and  assistants  were  enraged. 
In  1857  Mr.  Macfarlane,  a  Bombay  solicitor,  and  Mr.  J.  H.  Littiewood  (that 
is,  the  Bassein  Sugar  Company)  applied  for  a  new  lease  on  easy  terms,  as  Mrs.  Xavier 
%ras  willing  to  forego  the  unexpired  portion  of  her  lease.  On  March  aist,  i860, 
Messrs.  Mac^rlane  and  Littiewood  were  granted  a  thirty-years'  lease  of  certain 
lands  in  the  fort  of  Bassein  on  a  yeariy  rent  of  £27-29,  (R271).  The  lease  was  to  be 
renewable  at  the  end  of  the  thirty  years.  Messrs.  Macfarlane  and  Littiewood 
canied  on  business  under  the  name  of  the  Bassein  Sugar  Company  until  1861,  when 
the  concern  was  sold  to  Messrs.  Lawrence  &  Oo.  In  1868  Messrs.  J.  H. 
Littiewood,  H.  Worthing,  and  Navroji  Manekji  bought  the  estate.  Mr. 
Littiewood  had  the  management,  and,  though  the  Sugar  Company  has  long  ceased 
to  exist,  he  still  (1881)  lives  in  a  small  house  in  the  fort"    {Bomb*  Gag,,  XIII.,  39 1' 

VIII.— MADRAS. 

In  the  volume  of  the  Proceedings  of  the  Honourable  the  East  India 
Company  (to  which  the  writer  has  repeatedly  referred),  there  occurs  a  long 
and  detailed  account  of  sugar  manufacture  in  Ganjam  as  practised  in  i79^» 

•  Consult  the  diapter  above  on  the  Historv  of  the  effort  to  start  Sugar-planting 
as  a  European  Industry  in  India.  Particulars  will  there  be  found  of  a  still  earlier  effort,  | 
vis.,  in  I793«    Con/,  with  pp.  93$  94» 


MANUFAC- 
TURE 

Bombay  U 
Bind. 

Thana. 

European 
Plantations. 

Conf,  with 

pp.37,  48 f  62, 

63,  9T»  93, 

To3.  l6t'l62, 

212,  3o6. 


MAMUFAC. 

TUfiB 

in 

MADRAS. 


s.  432 


Digitized  by 


Google 


3IO 


Dictionary  of  the  Economic 


SACCHARUM: 
Sugar. 


Manafactare  of  Sagar 


MANUFAC- 
TURE 

In 
Madras. 


Palm-fogap. 

Conf,  with 

pp,  i3S,  226- 

22y,  23i,  266, 

^O,  359,  361, 

370* 

433 


Ppttsldeney. 

434 


This  was  furnished  by  Mr.  Alexander  Anderson,  and  appeared  as  an  appen- 
dix to  Dr.  Roxburgh's  very  admirable  paper  on  sugar-cane  cultivation. 
That  volume,  at  pages  245-275;  again,  appendix  second,  pages  22-26; 
pa^es  45-50 ;  appiendix  third,  pages  1-22,  and  at  several  other  places,  fur^ 
nishes  particulars  of  the  Madras  sugar  manufactures  and  trade  prior  to  1822. 
Thedrawingfsof  sugar  mills  (given  in  the  volume)  are  peculiarly  instructive, 
as  they  admit  of  comparison  with  those  now  in  use.  Although  two  or  three 
large  sugar  factories  or  refineries  have  now  for  some  years  b^n  in  existence, 
the  fittest  perhaps  surviving  out  of  the  many  started  towards  the  close  of  the 
last  century,  still  the  Native  industry  cannot  be  said  to  have  materially 
changed.  One  point  only  seems  worthy  of  very  special  remark.  If  the  sta- 
tistics of  past  and  present  trade  can  be  depended  upon,  there  has  been 
recently  a  greater  expansion  of  palm  than  of  cane-sugar.  Bv  modern  returns 
nearly  naif  the  suear  of  Madras  is  derived  from  palms,  ^fo  writer  that  the 
auth(^  has  been  SoXe  to  discover  deals  with  this  fact  anything  like  to  a  satis- 
factory extent  There  are  several  palms  that  yield  sugar,  and  while  the  area 
occupied  by  these  has  been  determined,  few  authors  have  apparently  con- 
sidered it  necessary  to  investigate  the  yield  of  these  comparativdy,  nor  to 
detail  the  methods  of  manufacture  of  sugar  from  them  as  followed  by  the 
people.  It  is  often  affirmed  that  one  reason  of  the  greater  success  recently 
of  Madras  as  compared  with  Beng^,  is  due  to  the larg^  amount  of  palm* 
sug^  which  it  obtains  annually.  But  the  area  of  date-palms  is  quite  as 
great  in  Bengal  as  the  total  area  of  the  sugar-yieldincf  palms  of  Madras 
(Mysore  beine  excluded  from  consideration).  It  there  be  any  such  supm- 
ority  it  would  seem  to  be  due  either  to  the  fact  that  the  palmyra  (the  chief 
sugar-palm  of  Madras)  yields  better  sugar  than  the  Bengal  date-palm,  or 
to  the  existence  of  a  superior  system  of  palm-sugar  manufacture.  In 
Mysore  the  chief  sugar-yielding  palm  appears  to  be  me  date.  Dr.  Bucha- 
nan-Hamilton furnished^  nearly  a  century  ago,  the  only  detailed  account  of 
the  date-palm  industry  of  that  province,  but  Roxburgh  seems  to  have 
regarded  the  palm-sugar  of  the  portion  di  Madras  of  which  he  wrote,  as 
scarcely  deserving  of  special  consideration.  The  reader  will  find  many  of 
the  obscure  questk>ns  of  the  Madras  and  Bengal  palm-sugar  industry, 
discussed  in  the  chapters  devoted  above  to  Cultivation*  It  is  only  necessary, 
therefore,  to  add  that  the  imperfect  nature  of  the  information  available  and 
the  limited  space  that  can  be  devoted  to  it,  both  combine  to  preclude  the 
manufacture  of  sugar  in  Madras  being  here  fully  dealt  with.  The  prov- 
ince of  Mysore,  has  in  fact,  to  be  left  out  of  consideration.  But  it  may  be 
repeated  that  we  shall  never  obtain  a  definite  knowledge  of  the  Indian 
sugar  question,  until  palm-sugar  has  not  only  received  more  careful  con- 
sideration but  been  made  the  subject  of  independent  investigation.  While 
of  Madras  and  Bengal,  it  may  be  said,  palm-sugar  is  almost  of  equal 
importance  with  cane ;  the  most  that  authors  have  considered  necessary  to 
sny  of  palm-sufi^ar  has  been  that  once  the  juice  is  obtained  its  subsequent 
treatment  in  the  preparation  of  stigar  is  identical  with  that  of  cane. 
Most  writers  have  thought  necessary  to  go  into  every  detail  of  cane  culture, 
such  as  the  yield,  cost,  profit,  etc.,  but  of  palm-sugar  they  have  deemed  it 
sufficient  to  give  the  bald  statement  of  area  and  production.  Much  of  the 
apparent  repetition  in  the  present  article  is  due  to  the  fact  that  few  writers 
deal  with  the  same  features  of  either  cane  or  palm-sugar;  a  compilation 
of  their  various  opinions  into  one  article  became  {therefore  impossible. 
This  remark  is  more  peculiarly  applicable  to  the  Madras  Presidency. 

But  to  follow  the  usual  course,  the  passages  which  may  now  be  g^ven 
will  be  found  to  amplify  the  information  already  furnished,  in  the  special 
chapter  on  Sugar-cane  Cultivation,  more  specially,  with  reference  to  manu- 
facture : — 

''Madras  Presidency  as  a  whole.— ''Sugar or/a^ir^j^ »» n»n«factured 
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from  the  produce  of  the  following  acreages;  under  cane,  60,383,  cocoa  pahns,  5>70^; 
palmyra,  24,884;  date  palms,  1,575;  sago  palms,  19.  In  1882-83  the  f^P^^ 
foreign  countries  included  I3,aip  cwt  of  refined  sugar  and  1,119,930  cwt.  of  unrehned 
sugar.  The  ordinary  jaggery  is  made  by  a  rough  process,  the  canes  being  crusnea 
in  a  wooden  roUer  mill  and  the  juice  boiled  in  dirty  utensils ;  but  refined  sugar  of  a 
superior  quality  is  manufactured  by  Messrs.  Parry  &  Oo.  and  by  a  native 
manufacturer  in  South  Arcot  who  follows  the  usual  method  of  boiling  in  Vacuo,  and 
also  by  Messrs.  Minchin  Brothers  &  Oo.  of  Askain  Ganjam  who  have  adopted 
the  method  of  diffusion  "    {Mad,  Man,  Admn,,  /.,  363), 

Ganjam.^  Dr.  Roxburgh  in  1792  published  the  following  special  re- 
port  on  sugar  manufacture:^ 

"  After  the  cane  is  ready,  it  is  cut  in  pieces  of  a  foot  or  ei^teen  inches  long,  and  on 
the  same  day  it  is  cut,  these  pieces  are  put  into  a  wooden  mill*  which  is  turned  round 
by  bullocks.  On  one  side  of  the  mill  is  a  small  hole,  sufficient  to  let  thejuice  pass 
through,  «^ich  is  received  in  an  earthen  pot  placed  for  the  purpose.  The  juice  is 
then  strained  into  other  pots  containing  about  twenty-four  puckar  seers,  and  to  each 
fjot  of  juice  is  added  about  three  ounces  of  quick-lime.  It  is  then  boiled  for  a  con- 
siderable time,  till  on  taking  out  a  little  and  rubbing  it  between  the  fingers  it  has  a 
waxy  feely  when  it  is  taken  off  the  fire  and  put*into  smaller  pots  with^  ii\outhssix 
inches  in  diameter.  The  mass  may  now  be  kept  in  this  state  for  six  or  eight  months 
or  more,  and  it  is  necessary,  at  any  rate,  to  do  so  for  a  month  or  six  weeks.  When 
the  process  is  intended  to  be  continued,  a  small  hole  is  made  in  the  bottom  through 
which  the  ^nip  drains  off.  It  b  then  taken  out  of  these  pots  and  put  into  shallow 
bamboo  ba^ets,  that  any  remaining  syrup  may  exude  ^  after  which  it  is  put  in  a 
cloth,  and  the  syrap  b  squeezed  through  the  cloth,  adding  a  little  water  toitocca- 
swnally,  that  it  may  be  more  |>erfectiy  removed.  The  su^  is  then  dissolved  in 
water,  and  boiled  a  second  time  in  wide-mouth  pots  containing  only  three  feers  with 
not  too  fierce  a  fire^  addinsr  from  time  to  time  a  litt'e  milk  and  water,  and  stirring  it 
frejjuenthr ;  which  is  used  by  these  people  to  clarify  it,  instead  of  eggs,  which  their 
religion  forbids  them  to  touch.  The  scum  is  removed  as  it  is  thrown  up,  and  when  it 
resumes'  the  waxy  fed  on  rubbing  a  little  of  it  between  the  fingers,  the  process  is 
finished,  and  the  sugar  is  put  into  small  wide-mouth  ^ots  to  cool  and  ciTstallize ; 
after  which  a  small  hole  is  bored  for  the  purpose  of  draining  off  any  little  quantity  of 
syrup  that  may  still  exude.  The  outside  ot  the  pots  are  now  covered  with  cow-dune*, 
and  for  the  purpose  of  making  the  sugar  white,  or  removing  any  syrupy  or  blackish 
appearance,  the  creeping  vine,  called  in  lAoofc^pancha-dub,  ana  in  Telfinga's  ff#f/y- 
nas  growing  in  tanks  and  marshy  placesf  it  is  put  on  the  top  of  the  sugar  in  the  pots, 
and  renewed  every  day  for  five  or  six  days,  should  the  sugar  on  taking  it  out  of  the 
pots  be  blackish  or  less  pure  towards  the  bottom,  the  bottom  of  the  loaf  bein^  set  up 
on  this  plant  and  renewed  daily  win  effectually  remove  that  appearance.  If  it  is  wrapt 
in  a  wet  cloth  and  renewed  twice  a  day,  the  sugar  will  also  oecome  white ;  it  must 
be  then  thoroughly  dried  and  kept  for  use. 

'  **  To  make  sug^ar-candy,  the  sugar  must  be  again  dissolved  in  water,  and  boiled  in 
the  same  manner  as  before,  adding  milk  to  it  in  small  quantities  :  the  proportion  of 
three  seers  of  sugar  and  haU  of  milk,  with  water  to  dissolve  the  sugar.  It  is  then  put 
into  other  wide-mouth  pots,  with  but  three  seers  in  each  pot,  putting  thin  slices  of 
bamboo,  or  some  dried  date  leaves,  which  prevents  the  sugar  as  it  candies  from  run- 
ning into  large  lumps.*^ 

Roxburgh  commenting  on  the  above  adds  :— 

*'  Here  we  see  a  very  superior  sugar,  and  sugar-candy  of  the  first  quality,  manu- 
factured in  a  mmple  but  tedious  manner,  and  at  a  most  trifling  expense.  A  few 
earthen  pots  are  tne  only  vessels  or  boilers  they  require.  But  it  is  not  to  be  imagined 
that  such  would  succeed,  if  the  work  were  carried  on  to  any  great  extent    The  iron 

•A  very  larsre  wooden  mortar,  the  pestle  of  which  rests  obliquely  towards  the  side, 
and  is  so  moved  round  in  a  circular  manner  by  means  of  a  lever  fixed  at  its  top  pro- 
jecting eight  or  ten  feet  over  the  side,  to  end  of  which  lever  two  bullocks  are  yoked, 
ft  is  the  common  oil-press  of  the  Hindus,  but  is  exceedingly  inconvenient  for  extracting 
the  juice  of  the  sugar-cane,  and  shews  how  far  behindliand  the  natives  of  that  dis- 
trict are  in  this  part  of  the  {>rocess,  when  compared  with  the  small  convenient  mill 
employed  hereabout.  Nothing  can  shew  more  clearly  how  exceedingly  adverse 
these  people  are  to  any  change  m  their  old  customs. 

t  Hydrilla  verticillata:  it  grows  in  great  abundance,  particularly  in  clear 
standing  water  near  the  sea.     Com,  with  p.  31* 
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boilers  employed  hereabout  might  be  laid  aside  for  those  of  copper  or  of  cast-iroo 
from  Enrope  or  not,  as  they  like  themselves,  for  it  seems  of  no  great  consequence; 
but  by  having  a  greater  number  of  them  for  the  liquor  to  pass  uirougfa  and  be  weu 
clarified  in,  would  render  unnecessary  the  second  process  mentioned  by  Mr.  Ander- 
son, which,  on  account  of  its  tediousness  must  become  very  inconvenient ;  conse- 
quently, all  that  seems  to  be  wanted  to  render  the  sugars  made  hereabout,  fit  for  any 
market,  is  a  boiler,  or  two  or  three  more  in  each  set,  with  wooden  coolers,  instead  of 
losing  time  to  let  it  cool  in  the  boiler,  as  is  the  practice  hare  at  preesnt,  the  addi- 
tion of  some  9uick  lime,  and  probably  alum,  to  tne  cane-juice,  and  the  subsequent 
claying  of  it  in  conical  pots,  as  is  done  in  die  West  Indies,  for  which  process  the 
Natives  of  the  Ganjam  district  substitute  moist  HydrilU  (or  Vallisncria)  for  cover- 
ing the  sugar  in  the  pots  with,  wrapping  the  loaves,  when  not  suffidendy  whitei  in 
wet  cloth,  to  extract  the  molasses  "  (Papers  on  Cult.  &  Manuf,  of  Sugar  in 
British  ludia,  published  1822,  Appendix  3rd,  pp.  1-8), 

North  ArcoT.— *•  To  produce  coarse  sugar  the  boiled  juice  is  rapidly  stirred 
about  with  a  rolling  pin  until  it  has  set.  For  fine  sugar  and  sugar-candy  the  process 
is  slightly  different,  the  boiling  being  stopped  earlier  than  for  jaggery.  When  suffi- 
ciently boiled  the  juice  is  put  into  pots,  which  are  covered,  and  also  to  stand  for  a 
fortnight,  by  which  time  their  contents  have  become  solid.  A  few  holes  are  then  msde 
in  ea<^  of  the  pots,  which  are  placed  upon  empty  ones,  and  in  the  course  of  three 
weeks,  most  of  the  molasses  drips  througn,  leaving  behind  a  crust,  some  two  or  three 
inches  deep  of  fine  su^,  which  is  at  once  removed,  the  rest  bein^  allowed  to  drain 
for  about  a  month  or  six  weeks  longer.  The  sugar  thus  produced  is  further  purified 
bv  boiling.  It  is  then  strained  ana  boiled  as^in  for  another  hour,  towards  the  dose 
of  which  a  little  milk  and  ghee  are  add^.  Finally,  the  syrup  is  moved  from  the  fire 
and  wdl  stirred  for  a  quarter  of  an  hour.  When  dry  the  finest  natWe  sugar,  called 
b^ird,  is  produced. 

*'To  make  sugar-candy,  the  second  of  the  above  two  boilings  is  slightly  curtailed, 
and  the  syrup  is  poured  into  pots  in  which  are  placed  thin  spits  of  bamboo.  Qoth  is 
then  tied  over  the  mouths  of  the  pots,  and  they  are  stood  for  forty  days  upon  paddy 
husk.  After  that  the  fiuid  portion  which  remains,  called  '  kalkanda  panakam  *  n 
poured  off  and  considered  a  very  good  and  wholesome  beverage.  The  oamboo  spits 
coated  with  sugar  crystab  are  separately  secured.'  This  manufacture  is  almost  con- 
fined to  the  town  of  Baireddipalle  in  the  Palmanir  taluk. 

"Sugar  and  jaggery  are  larj^dy  used  by  the  natives,  mixed  with  their  food  or 
spread  upon  cakes  with  ghee.  Pieces  of  the  cane  are  often  bought  by  the  poor,  strip- 
ped of  thdr  bark  and  mastkrated  *'    {Man.  North  Arcot  Dist.,  327)' 

GoDAVBRY  District.— >" The  mode  in  which  the  sugar  or  jaggery  is  made 
is  as  follows  t — A  large  shed  is  prepared  and  arranged  so  as  to  admit  the  south  wind, 
and  a  fire-place  some  dght  feet  in  oiameter  is  constructed,  to  hold  a  round  iron  boiler. 
The  canes  are  brought  direct  from  the  field  and  at  once  oassed  through  a  press  com- 
p<»ed  of  two  circular  pieces  of  hard  wood,  whkh  are  maoe  to  revolve  by  rude  machi- 
nery worked  by  bullocks.  Under  the  press  is  a  pit  in  which  is  placed  a  chatty,  and 
into  the  chatty  the  juice  falls  as  it  is  expresseid  from  the  canes.  The  canes  are 
generally  cut  in  two  before  bdng  placed  in  the  pres«,  and  the  head  of  each  (to  be 
used  as  seed  for  the  next  year)  b  at  the  same  time  removed.  The  canes  will  not  keep 
and  must  be  paued  through  the  press  the  day  that  they  are  cut  When  about  20 
chatties  of  juice  have  been  exprosed,  thdr  contents  are  poured  into  the  boiler,  and 
boiled  for  nearly  an  hour.  To  each  boiler  full  ol  juice  a  viss  of  chunam*  is  added. 
The  juice  as  soon  as  boiled,  is  poured  into  an  iron  poL  and  after  bdng  stirred  for  a 
while,  is  poured  out  again  on  a  mat,  where  the  sugar  dries  and  becomes  hard.  It  is 
then  broken  up  and  packed  up  in  baskets,  containing  five  maunds  each : — 


Expenses  for  Eight  Acres. 

Khist  of  ist  year,  during  which  the  ground  lies  fallow 

Do.   2nd  year 

Coat  of  manuring 

Preparing  beds  and  planting  .... 

Weeding 

Tying  up  the  canes  five  times  at  R40     . 

Half  value  of  60,000  bamboos  at  R8  per  1,000,  R480 


Making  jaggery 
One-dxth  vaT 


\  value  of  24  bullocks  at  Ri5«  R3<^  • 
Cost  of  feeding  do. 


R 
60 

60 

60 

50 

50 

aoo 

340 

13a 

60 

89 
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One-6fth  value  of  boiler,  at  Rioo  .  . ,  . 
Half  value  of  press,  at  R32  .  .  . '  . 
Half  value  of  sheds,  at  R 16  . 

Making  fence . 

Watchers  to  keep  bfi  jackals  and  cooly  for  watering 
Firewood      •        • 


R 

ao 

16 

8 

50 

270 

100 


Total 


1*456 


Returns, 

i2opooties  jagfgery  at  R20 2^00 

Deduct  expenses  •        •        •        • i>456 

Profit  on  eight  acres  in  two  years 


Or  per  acre  per  annum 


'*This  is  an  estimate  of  the  expenses  and  returns  for  a,  pooiy  of  eight  acres.  It  applies 
to  the  Mogaltur  and  other  southern  taluks  only— the  system  in  force  in  the  sugar- 
growing  tMk  of  Peddapur,  being  cjuite  different.  The  bamboos  are  calculated  to  last 
two  years,  and  therefore,  half  tneir  value  is  entered.  The  press  and  the  sheds  are 
supposed  to  last  each  two  -yeais,  the  boiler  five,  and  the  bullocks  six  years,  and  the 
proportions  of  their  value  have  been  entered  accordingly  *'  {Settlement  Rep,  i860, 
142,  143). 

BOUNTIES  PAID  TO,  AND  DUTIES  LEVIED  ON,  SUGAR. 

It  will  be  seen  from  the  historic  chapter  that,  for  many  years,  what 
amounted  practically  to  a  sugar  bounty,  paid  by  England  to  her  West 
Indian  Colonies  and  against  Indian  sugar,  existed  in  the  higher  import 
duty  levied  by  Great  Britain  on  Indian  sugar.  This,  as  Robinson  {Bengal 
Sugar  Planter)  remarks,  amounted  to  an  additional  burden  of  8^.  per  cwt. 
on  Indian  sugar.  On  rum  "  the  difference, "  he  adds,  "  was  even  more  op- 
pressive and  acted  as  an  efiFectual  check  to  the  application  of  British  enter* 
prise  to  the  growth  of  these  articles."  The  duty  was  ultimately,  however, 
equalized  (in  1836),  but  it  is  perhaps  doubtful  if  India  has  to-day  attain- 
ed the  position  it  mi^ht  have  enjoved  had  so  great  opposition  not  existed 
against  it  in  the  earher  years  of  the  creation  of  her  present  foreign  trade. 
Then,  again,  a  bounty,  It  may  be  said,  was  paid  to  Bengal  as  against 
Madras  and  Bombay.  These  two  Presidencies  were  at  first  re^^arded  by 
the  Honourable  the  East  India  Company  as  undesirable  regions  from 
which  sugar  should  be  exported.  This  restriction  was,  however,  early 
removed  in  the  case  of  Madras,  but  survived  for  some  years  later  with 
Bombay.  It  was  thought  by  the  Company  that  as  the  Western  Presi- 
dency aid  not  produce  enough  for  its  own  consumption,  it  should  be  de- 
barred from  participating  in  the  export  traffic.  So,  in  a  like  manner,  a  dis- 
tinct advantage  was  gainsaid  to  foreign  sugars,  in  competing  in  the 
Indian  market,  by  the  fact  that  heavy  restrictions  were  impost  on  the 
internal  transit  of  sugar.  This  arose  largely  from  what  was  known  as 
the  Salt  Line.  It  became  necessary  to  protect  the  Company's  salt  inter- 
ests, and  a  measure  was  gradually  matured  and  which  continued  till  1874 
whereby  a  large  tract  of  country  was  regularly  patrolled.  This  not  only 
regulated  the  salt  traffic,  but  to  do  so  necessitated  a  complete  registration 
of  all  goods  that  passed  either  way  across  the  line.  On  suear  this  was 
peculiarly  injurious,  as  the  line  may  be  said  to  have  crossed  the  numerous 
routes  by  which  Bengal  and  North- West  sugars  could  reach  Bombay. 
It  became  actually  cheaper  to  convey  sugar  from  the  Straits,  China, 
Mauritius,  and  other  foreign  countries,  than  from  Bengal.  To  contend 
against  this  state  of  affairs  the  exports  and  imports  sent  coastwise  were 
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allowed  to  pass  free  of  duty.  The  salt  difficulty  was  got  over,  however, 
by  the  Government  of  India  purchasing  up  all  the  salt  mines,  lakes,  etc. 
The  duty  on  salt  could  thus  once  for  all  be  levied  before  the  article  left 
the  sources  of  supply,  so  that  it  became  no  more  necessary  to  establish 
any  internal  registrations.  As  stated,  therefore,  the  salt  line  was  entirely 
removed,  and  from  that  date  a  considerable  improvement  in  the  Indian  in- 
ternal transactions  took  place.  But  an  even  ^[reater  impetus  to  the  home 
production  and  consumption  of  sugar  was  given  by  the  energetic  efforts 
put  forth  to  extend  canal  irrigation  and  to  open  up  tne  country  by  the  for- 
mation  of  great  arteries  of  communication  in  main  lines  of  raflway.  It 
has  already  been  remarked  that  what  has  taken  place  with  sugar,  since 
India  became  a  British  Empire,  has  been  the  extension  of  cane  culti- 
vation into  suitable  re^^ions  where  it  was  formerly  little,  if  at  all,  grown 
owing  to  want  either  of  water  (irrigation)  or  means  of  export.  The  total 
production  and  consumption  in  India  has,  therefore,  gfreatly  extended, 
though  it  seems  likely  that  some  of  the  tracts  formerly  regarded  as  the 
sources  of  Indian  supply  have  relatively  become  of  less  importance. 

It  does  not  fall  within  the  natural  scope  of  this  work  to  review  the 
measures  which  have  been  adopted  by  England  and  other  Continental 
countries,  from  time  to  time,  to  obtain  a  revenue  from  sugar  or  to  protect 
their  sugar  interests.  The  much  talked  of  sugar  bounties  of  the  present 
day,  it  may  be  said,  are  not  by  any  means,  however,  the  first  occasion 
when  certain  sugar  interests  have  been  fostered  or  protected  by  receiving 
national  aid.  Towards  the  close  of  the  last  century  the  English  Gov- 
ernment adopted  a  system  of  direct  bounties  and  drawbacks  of  sugar 
duties.  Thus,  for  example,  we  read  that  in  1766  "the  merchants  and 
traders  of  the  city  of  Dublin  represented  to  the  Lord  Lieutenant  of 
Ireland,  that  four  thousand  families  were  supported  by  the  trade  of  refin- 
ing sufi^ar,  in  which  a  capital  of  ^340^000  was  engaged ;  and  they  com- 
plained that  the  bounty  given  on  the  exportation  of  English  refinea  suear 
to  Ireland  was  a  hardship  upon  their  trade,  which  it  could  not  po«;sibly 
bear.  They,  therefore,  begged  of  him  either  to  endeavour  to  get  the  bounty 
taken  off  from  refined  sugar  shipped  for  Ireland  or  to  promote  a  bill  in  the 
Irish  Parliament,  for  laying  a  duty  on  the  sugar  when  landed  in  Ireland 
which  should  be  equivalent  to  it.  **  It  is  probable  that  with  no  other  article 
of  trade  could  the  ultimately  injurious  effects  of  protection  and  bounties 
be  shown  than  with  sugar.  Reform  after  reform,  when  first  contemplated, 
was  opposed  by  the  most  powerful  interests.  Calamities  were  foretold 
that  in  their  ultimate  effects  would  bring  ruin  to  every  household,  but 
scarcely  had  the  measures  thus  opposed  become  law  than  they  were  ad- 
mitted to  have  proved  of  the  utmost  value.  The  onward  progress  of  the 
sugar  trade  has,  it  might  almost  be  sfiud,  marked  events  of  national  import- 
ance in  the  history  of  modem  times.  In  India  sugar  and  saccharine  sub- 
stances, as  also  tea,  bore  an  import  duty  of  7^  per  cent.  (Act  XVII.)  from 
March  1867  till  1875.  In  that  year  (Act  XVI.  of  5th  Aucrust),  the  im- 
port duty  was  reduced  to  5  per  cent.  On  the  loth  March  1882  (Act  X  I.) 
both  sugar  and  tea  became  free  of  any  import  duty.  The  loss  of  this 
source  of  revenue  was  not,  however,  serious.  The  following  exhibits  the 
amounts  collected  in  India : — 


1875-76. 

1876-77. 

1877-78. 

1878-79. 

1879-80. 

1880-81. 

1881-83. 

Sugar,  all  kinds 
Tea       .        .        . 

4^.79* 
14,813 

18,506 
7,753 

33.190 
10,603 

63,803 
7,906 

49,099 
11,238 

81,390 
14.320 

60^616 
10,969 
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Cwt 

R 

1878-79  . 

9i8,ao9 

Ii47»75>653 

1879-80   . 

«47.«30 
983,a6a 

i>06,S9f4i4 

1880^1  • 

if6o,96,a43 

i88i-8a     . 

77a.Si9 
669;348 

1,34,31,893 

i88>83     . 

i.o8,S6.ooa 

An  export  duty  of  2  per  cent  was  also  imposed  by  Act  XVII.  of  1865, 
but  this  was  repealed  bv  Act  XVI 1 1,  of  1866,  since  which  date  the  export 
of  all  classes  oft  sugar  from  India  has  been  free. 

When  the  remission  of  the  import  duty  was  contemplated,  the  measure 
was  opposed  on  the  eround  that  it  would  be  *'  disastrous  to  the  trade  in 
Indian  grown  sugar  by  enabling  foreieti  sugar  to  undersell  it.**  Mr.  J.  E. 
O'Oonor,  in  Mv&Rmiw  of  the  Tradi  of  British  India  for  /^^^-^j,  alludes  to 
this  subject  in  the  following  passage :— "  The  dismal  anticipations  of  the 
opponents  of  the  measure  have  certainly  not  been  realised*  for  in  the  first 
year  following  the  remission  the  quantity  of  sugar  imported  has  diminished 

by  more  than  13  per  cent,  as  the  figures  in  the 
margin  will  show.  These  figures  refer  to 
refined  sugar,  which,  however,  constitutes  the 
bulk  of  the  imports  into  India,  the  imi)ortsof 
unrefined  sugar  being  a  very  small  business." 
In  the  Review  for  the  following  year  Mr. 
O'Conor  wrote :  ••  The  quantity  of  refined 
sugar  exported  last  year  was  more  than  three 
times  as  great  as  in  1881-82,  that  of  unrefined  su^ar  was  nearly  37  per 
cent,  larger.  At  the  same  time,  as  pointed  out  in  another  part  of  ttiis 
Review,  the  import  of  foreic^  sugar  into  India  materially  decreased. 
Bombay,  in  fact,  was  supplied  with  sugar  from  Calcutta  to  the  extent  of 
67,440  cwt;  in  1881-82  the  quantity  was  only  29,464  cwt. ;  in  1880-81,23, 
590  cwt.  The  cane  crop  was  a  veiy  good  one,  and  supplies  for  manufac- 
ture abundant  and  moderate  in  price.  "  '*  Most  of  our  unrefined  sugar  is 
exported  from  Madras,  chiefl}^  to  England,  for  refining  and  for  brewers' 
purposes.  Refined  sugar  is  still  a  comparatively  small  trade  for  export, 
though  it  has  exjpanded  very  greatly  durins'  the  year.*'  In  the  Review 
for  1883-84  Mr.  0*Oonor  again  returned  to  this  subject :  '*  The  quantity  of 
sugar  exported  last  year  exceeded  that  of  1881-82  by  77  per  cent.,  the 
value  of  the  trade  being  58  per  cent  larger.  This  year  (1881-82)  is  taken 
for  comparison  with  last  year  because  the  duty  of  5  per  cent,  on  imported 
sugar  was  taken  off,  witn  other  import  duties,  at  the  end  of  that  year  (in 
March  1882),  and  the  remission  was  vehemently  opposed  by  the  represen- 
tative in  the  L^islative  Council  of  the  mercantile  community  of  Calcutta, 
on  the  ground  that  it  would  assuredly  bring  about  the  extinction  of  the 
sugar  iiHlustry  in  Bengal.  The  prediction,  so  far»  has  been  singularly  fal- 
sified, and  if  the  trade  should  collapse  now,  after  having  had  two  full  years 
since  the  abolition  of  the  duty,  a  far  more  flourishing  existence  than  it  had 
previously  known,  its  decay  must  be  attributed  to  other  and  wholly  differ- 
ent causes  than  the  removal  of  a  protective  duty.  At  present  However, 
there  is  no  sign  of  decay,  and  this  is  all  the  more  remarkable  considering 
the  condition  of  the  sugar  markets  in  England  to  which  most  of  the  Indian 
sugar  is  sent."  In  his  very  next  Review,  however,  Mr.  O'Oonor  had  to 
comment  on  a  radical  change  in  the  sugar  trade  of  India.  The  imports 
were  very  nearly  double  those  of  the  previous  year,  while  the  exports  had 
seriously  fallen  off.  Whether  or  not  the  removal  of  the  Indian  import  duty 
favoured  the  admission  of  sugar  may  be  accepted  as  an  open  question. 
Messrs.  Turner,  Morrison  &O0.,  of  Calcutta,  hold  that  the  abolition  of  the 
import  duty  "  has  entirely  killed  the  trade  between  Calcutta  and  Bombay.** 
Beet-root  production  had  by  1884-85  not  only  begun  to  flood  the  markets 
of  Europe  with  a  cheap  sugar,  thus  depriving  India  very  largely  of  her 
foreign  outlets,  but  it  had  liberated  large  quantities  of  colonial  suear  which 
thus  sought  among  others  an  Indian  market.  To  the  removal  of  the  import 
duty  might,  as  it  seems,  be  attributed  some  share  in  the  facility  with  which 
this  new  import  trade  has  developed.    But  if  it  be  admitted  that  the 
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existence  of  an  import  duty  would  have  operated  against  the  growth  of  this 
new  Indian  supply,  it  would  only  have  thereby  titrated  a  certain  amount 
of  sugar  to  compete  with  the  Indian  exports  in  the  foreign  markets.  The 
imports  might  have  been  less,  but  the  exports  would  very  probably  have 
fallen  to  an  even  lower  ebb  than  they  have  as  yet  attained.  The  radical 
change  of  the  Indian  trade  which  sprang  suddenly  into  existence  in  1884-8^ 
has  since  continued.  In  the  historic  chapter  this  has  been  already  alluded 
to,  but  it  may  be  demonstrated  by  the  figures  of  the  imports  and  exports 
for  last  year.  These  were,  imports  2,743491  cwt.  and  exports  824,741  cwt. 
Thus,  far  from  India  now  exporting  more  than  she  imports,  last  year  she 
received  3  cwt.  of  sugar  for  every  cwt  of  gur  she  exported.  And  this  re- 
volution is  admittedly  the  result  of  the  Continental  system  of  granting 
bounties  on  beet-sugar.  The  subject  of  the  beet-sugar  bounties  has  already 
been  briefly  indicated  in  the  concluding  paragraph  of  the  chapter  on  the 
History  of  Sugar,*  but  it  seems  probable  that  a  more  detailed  statement 
might  prove  useful.  That  object  could  not  bebetter  attained  than  by  fur- 
nishing some  of  the  leading  facts  so  ably  dealt  with  by  Dr.  Qiffen,  in 
his  report  on  The  Progress  of  the  Sugar  Traae,  which  appeared  as  a  Parlia- 
mentary paper  in  May  27th  1889  :— 

•«  Bounties,  and  thb  Amount  Exported  prom  Countries  oivino 

Bounties. 

"  It  is  foreign  to  the  purpose  of  this  Report  to  deal  with  any  controversial  matter, 
but  it  is  propo^  to  show^  what  the  facts  are  at  to  the  amount  of  exports  from  the 
leading  contmental  countries  which  have  a  system  of  duties  and  drawbacks  in  which 
bounties  arise,  and  to  indicate  in  what  way  calculations  as  to  the  amounts  of  the 
bounties  may  be  connected  with  the  facts  as  to  the  exports. 

"  It  is  agreed  that  the  bounties  here  in  question,  for  the  most  part,  were  not  in 
their  origin  formally  given  as  bounties,  though  in  recent  years  the  fact  of  bounties 
being  given  has  been  tuUy  acknowledged,  and  in  most  cases  laws  have  been  passed 
with  the  full  knowledge  that  bounties  would  arise,  and  with  the  intention  that  they 
should  be  given.  They  arise  in  the  administration  of  duties  upon  sugar.  Import 
and  excise  duties  bein^  levied,  drawbacks  are  necessary  in  order  to  permit  the  coun- 
tries levying  such  duties  to  send  their  produce  into  the  general  marl^t  of  the  world. 
Bounties  arise  because  the  drawbacks  are  in  excess  of  the  duties  which  have  been 
levied  previously  on  the  suga**  when  produced  or  imported.  The  'roots'  or  '  juice' 
or  the  like  raw  material  from  which  sugar  is  made,  when  the  duty  is  levied,  are  cal 
culatedto  yield  so  much  sugar,  and  the  duty  is  assessed  accordingly.  The  raw 
sugar^  when  the  duty  is  levied,  is  calculated  to  yield  so  much  refined  sugar,  and  the 
duty  18  assessed  accordingly.  The  raw  and  refined  sugar  actually  yielded,  respec- 
tively, prove  to  be  in  excess  of  the  calculations,  and  the  surplus  either  passes  into 
consumption  duty  free,  or,  if  exported,  receives  a  drawback  as  if  it  had  paid  duty. 
The  amount  of  revenue  thus  lost  to  the  exchequer  is  spoken  of  as  a  bounty. 

"  It  appears  important  to  distinp^uish,  however,  batweeii  the  amount  of  revenue 
thus  lost  on  surplus  sugar  which  is  not  exported,  and  surplus  sugar  which  is  ex- 
ported. In  either  case  the  exchequer  loses  something  it  would  have  had  if  the  duty 
had  been  strictly  levied,  but  in  the  former  case  there  may  be  no  bounty,  properly 
speaking,  as  the  duty  thus  lost  may  sometimes  be  a  mere  reduction  of  tax  to  the 
consumer  within  the  country  ;  and  in  any  case  the  matter  may  be  considered  as  a 
purely  internal  affair  of  the  countries  concerned,  and  not  affecting  the  trade  of  other 
countries  in  the^  same  way  as  an  actual  bounty  on  export.  At  any  rate,  whatever 
may  be  the  precise  effect  of  a  surplus  of  sugar  which  is  not  exported,  the  bonus  on 
it  cannot  be  spoken  of  as  a  bountv  on  export,  whereas,  if  the  drawback  is  |^ven  on 
surplus  su^far  sictually  exported,  there  is  clearly  an  export  bounty.  In  dealmg  with 
the  statistics  it  is  proposed  to  keep  this  distinction  in  mind. 

*'  There  are  also  several  methods  of  calculating  the  amount  of  the  bounty  arising 
in  this  way.  Naturally,  foreign  Finance  Ministers,  and  finandal  authorities  reckon 
the  whole  surplus  of  sugar  escaping  duty,  whether  an  export  drawback  b  paid  or 
not,  as  receiving  a  bounty;  and,  dividing  the  aggregate  production  by  theaggre- 

Sate  amount  lost  to  the  exchequer,  they  say  the  amount  is  so  much  per  ton  pro- 
uced.  It  would  be  a  different  calculation,  however,  to  reckon  only  the  surplus 
sugar  exported  as  receiving  an  export  bounty  equal  to  the  amount  of  duty  that  sugar 
had  paid ;  and  the  amount  so  calculated  again  may  be  divided  either  by  the  whole 
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quantity  of  susnir  exported,  ko  as  to  shew  the  average  bonus  on  the  export,  or  it 
may  be  divided  by  the  whole  production  obtained  by  means  of  export  bounties. 
One  of  the  two  latter  methods  appears  to  be  the  more  precise,  but  it  seems  neces- 
sary in  stating  the  tacts  that  the  different  methods  of  calculation  should  be  stated  and 
explained,  and  their  exact  bearing  made  clear. 

"  In  the  Appendix  ^  a  brief  account  is  given  of  the  present  law  as  to  duties  and 
drawbacks  on  sugar  in  the  principal  countries  of  the  continent,  with  references  to 
the  immediately  previous  legislation.  Practically,  in  all  the  countries  named,  the 
fact  of  a  bounty  at  the  present  time  is  officially  acknowledged,  and,  whatever  ques- 
tions may  arise  as  to  the  exact  amount  of  surplus  sugar  in  each  case,  these  official 
statements,  which  are  summarised  in  the  Appendix,  appear  to  be  explicit  enough 
for  the  practical  consideration  of  the  average  effect  of  the  bounties. 

*'  In  the  following  table,  accordingly,  an  attempt  is  made  to  show  in  a  condensed 
form  on  the  authority  of  these  official  data  the  practical  effect  of  the  system  of  duties 
and  drawbacks,  on  tne  average,  in  several  of  these  principal  countries.  The  princi- 
pal point  in  each  case  is  the  surplus  sugar  which  escapes.duty,  the  other  particulars 
being  a  deduction^  from  that  figure  and  from  the  rates  of  duty  in  connection  with  the 
figures  of  production  and  export. 

Calculation  as  to  Amount  of  Bounty  on  Sugar  givon  by  tho  undermentioned 

Countries, 


France  (1887). 

Germany  (1888 
Uw). 

Belgium 
(1887). 

Holland. 

1.  Total  production  of 

S55»o<»  tons* 

990,000  tons* 

150,000  tons* 

36,000  tons  f 

sugar. 

2.  Estimated  propor- 

36I per  cent. 

25  per  cent  . 

20  per  cent  . 

16  per  cent. 

tion    of    surplus 

sugar     manufac- 

tured to  total  pro- 

duction as  in  I. 

3.  Amount  of  surplus 

200,000  tons  . 

250,000  tons. 

30,000  tons  . 

6,000  tons. 

sugar. 

4.  Rate  of  duty 

50  fr.  per  100 
kilos.,  plus  10 

105.  3J.   per 

45  fr.  per  100 

27  fl.  per  100 
kilos. 

cwt.,  vf#.,  6s. 

kilos. 

fr.       on     all 

on     all     fi- 

sugar.: 

nbhed  sugar 
and  45.   3^. 
on  the  roots.  § 

5.  Estimated  toUl  loss 

4,ooo,ooo/.l|  . 

1,000,000/.     . 

550,000/. 

162,000/.  s 

of   revenue  from 

surplus  sugar  es- 

caping duty. 

6.  Estimated      bonus 

7/.  4*.  per  ton 

i/.  per^ton    , 

3/.   13*.     per 

Al-    los,   per 

on       production. 

ton. 

ton. 

dividing  total  loss 

of     revenue     by 

Quantity         pro- 

BOUNTIES 

and 

Duties. 


Exports  from 

Bounty-giving 

Countries. 


>  Dr.  Qiffen  alludes  to  an  appendix  to  his  Report  in  which  the  information  is 
given  in  Table  XXVI.— fiJ.,  Diet.  Bean.  Prod. 

•  Including  imports  of  raw  sugar. 

t  Not  including  imports  of  raw  sugar  as  in  this  case  bounty  does  not  arise  to  the 
same  extent,  it  is  believed,  as  in  connection  with  the  home  production. 

X  The  50  fr.  is  the  ordinary  sugar  duty  levied  on  the  roots,  or  raw  sugar,  accord- 
inj[  to  the  legal  yield,  which  is  known  to  be  less  than  the  real  vield ;  the  10  fr.  is 
levied  on  the  finished  sugar  and  is  paid  on  the  surplus  as  well  as  the  non-surplus  sugar. 
The  surplus  sugar  only  escapes  the  50  fr. 

%  The  4s.  yi.  on  the  roots  is  the  part  of  the  duty  which  the  surf^lus  sugar  escapes. 
See  above  note  as  to  France. 

11  The  surplus  ^ugar  escapes  the  ordinary  duty,  but  pays  10  fr.  per  100  kilos.  See 
note  above. 

1  Dr.  Qiffen  deals  with  this  in  the  Appendix,  page  66,  of  the  original  report 
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BOUNTIES 

and 

Duties. 

Exports  firam 

Bounty  giving 

Coontnes. 


France  (1887). 

Germany  (1888 
Law.) 

Belgium 
(1887). 

Holland. 

7.  Total     sugar    ex- 

ported. 

8.  Apparent  bonus  on 

159,000  tons. 

619,000  tons. 

111,000  tons. 

96,000  tons. 

3,180,000/.,  or 

1,000,000/.,  or 

550,000/.,   or 

163,000/.,    or 

export,     dividing 

3o/.  per  ton. 

i(.   135.  per 

5/.  per  ton. 

I/.    14*.    per 

total  drawback  on 

ton. 

ton. 

surplus  sugar  ex- 

ported   by    total 

quantity  exported. 

9.  Estimated  bonus  on 

51.    14*.    per 

i/.  per  ton    . 

3/.    13*.    per 

4/.    los.    per 

production,   divi- 
ding total   draw- 
back on   surplus 

ton. 

ton. 

ton. 

exported  by  quan- 

tity produced. 

**  Thus,  in  whatever  way  the  bounty  is  calculated  in  the  case  of  the  countries  named 
a  large  bonus  is  given  to  the  producers  and  manufacturers  in  the  sugar  tiade  by  the 
Governments  concerned.  The  effective  bounty  on  export  may  not  always  be  as  great 
as  the  loss  of  revenue  through  surplus  sugar  escaping  duty ;  but  m  the  case  of 
Germany  the  whole  surplus  and  more  appears  to  be  exported  :  in  the  case  of 
France  very  nearly  the  whole  surplus  is  exported ;  and  in  the  case  of  the  Netherlands 
and  Belgium  much  more  than  the  whole  surplus  is  exported.  This  surplus  then  receives 
a  bounty  per  cwt.  or  per  ton  equal  to  the  autv  in  those  countries,  and  even  when  the 
amount  of  the  bounty  thus  recdved  is  divided  up  among  the  whole  quantity  exported 
and  still  more  the  whole  quantity  produced,  it  is  still,  in  some  cases  at  least,  very  large. 
The  figures  as  to  Russia  and  Austria  cannot  be  treated  in  exactly  the  same  way,  the 
bounty  arising  in  a  somewhat  different  manner  in  those  cases.  In  any  case,  however, 
it  will  be  understood  the  table  is  inserted  here  for  the  sake  of  reference  to  show  the 
different  ways  in  which  calculations  may  be  made  as  to  the  amount  of  bounties. 

"The  farther  observation  may  also  be  made  that  the  effectiveness  of  the  bounty 
will  depend  on  the  market  for  the  surplus  sugar  obtainable.  There  must  bean 
dffective  home  market  for  the  non-surplus  sugar  to  begin  with,  and  there  must  be  an 
effective  foreigfn  market  where  the  surplus  sug^r  can  be  sold.  Otherwise  the  drawback 
on  export  will  not  be  available  as  a  bounty,  and  in  proportion  as  the  price  falb  in  the 
fordgfn  market  its  effectiveness  will  diminish.  But  the  precise  consequences  and 
effects  of  bounties  given  on  su^ar  in  connection  with  the  system  of  duties  and 
drawbacks  are  involved  at  this  pomt,  and  farther  explanations  would  bring  in  matters 
of  controversy  and  argument. 

"  Putting  all  the  hj^ures  which  have  been  stated  together,  the  amount  of  the  total 
bounties  on  export,  with  the  amount  per  ton  of  surplus  sug^r  exported,  and  per  ton 
produced,  as  regards  the  countries  named  may  be  stated  as  follows : — 

Calculation  of  Bounties  from  data  stated  above  and  in  Appendix, 


France  .... 
Germany  .... 
Belgium  .... 
Holland  .... 
Austria-Hungary  (maximum) 


Total 

Bounty  on 

Export. 


3,iSo,o 


>,ooo 

1,000,000 

550,000 

162,000 

500,000 


Rate  per 

Ton  on 

Surplus 

Exported. 


30  o 
1  12 
5  o 
I  14 
t 


Rate  per 

Ton  on 

Production.* 


£    s. 
5  14 
1    o 

3  "3 

4  10 
t 


*  The  rate  per  ton  on  production  is  on  the  production  plus  the  imports  in  the  case 
of  all  the  countries  except  Holland,  where  it  is  on  the  home  production  only.  See  note 
to  pcevions  table. 

t  Bounty  does  not  arise  in  connection  with  an  export  surplus. 
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"  It  may  be  added  without  going  into  details,  that  bounties  do  not  appear  to  have 
increased  generally  since  the  adoption  of  the  law  of  1884  by  France,  which  was, 
however,  a  very  great  step  in  the  direction  of  an  increase.  As  to  the  laws  now  being 
passed  or  contemplated,  no  information  can  properly  be  given,  as  this  question  belongs 
to  the  Commission  appointed  under  the  Convention  of  last  year. 

*'  As  to  whether  the  increase  in  the  production  of  suear  in  the  last  few  years  is  more 
in  the  kinds  of  sugar  which  receive  bounties  generally,  than  in  sugar  which  does  not  re- 
ceive bounties,  reference  may  be  made  to  the  statements  as  to  production  in  the  early 
part  of  the  Re^rt.  It  is  b^ond  question  that  there  b  an  increase  in  all  descriptions 
on  sugar,  even  m  tiie  most  recent  years.  It  majr  also  be  pointed  out,  as  was  done  m  the 
Report  of  1884,  that  the  increase  of  the  production  of  beet-sugar  is  enormously  greater 
than  the  increase  of  the  amount  exported.  It  does  not  appear,  in  fact,  tiiat  the 
surplus  sugar  escaping  duty  available  for  export  can  have  increased  greatly,  though  it 
has  increased,  whatever  effect  the  existence  of  bounties  may  have  had  in  stimulating 
production  generally,  a  question  outside  tiie  province  of  this  Report.  The  facts  as  to 
tiie  export  from  beet  countries  are  given  in  the  table  on  page  9  hupra),  which  shows 
that  the  overflow  from  beet  countries  in  all,  which  was  nU  in  1868,  tliere  being  in  fact, 
in  that  year  an  import  of  48,000  tons  on  balance,  amounted  to  353,000  tons  In  1878, 
520^000  tons  in  1882,  and  950,000  tons  in  1886-87,  hut  a  lar^e  part  of  this  increase  was 
not  of  surplus  sugar.  It  b  to  be  noticed  that  the  greatest  mcrease  in  the  exports  of 
sugar  in  recent  yea^  that  b,  since  188^,  the  date  of^  my  former  Report,  has  not  been 
from  France,  which  increased  her  bounties  so  much  in  1884,  but  from  Germany,  which 
exports  a  g^eat  deal  more  than  the  surplus  sugar,  and  which  gives  a  much  smaller 
bounty,  while  there  b  also  a  large  increase  in  the  exports  from  Russia,  which,  it  b 
claimed,  does  not  now  give  bounties  on  any  export  by  the  European  frontier.  Thb 
large  export  from  Germanv  and  other  countries,  as  well  as  the  rapid  growth  of  the 
exports  in  years  immediately  before  1884,  may,  of  course,  be  traced  back  to  causes 
operating  before  that  year,  among  which  temporarily  higher  bounties  than  those  lately 
exbting,  as  well  as  improvements  in  production  mig^t  be  included.  The  principal 
effect  of  the  French  bounties  in  stimulating  production  may  also  be  felt  more  m  future 
years  that  has  yet  been  the  case.  It  is  not  prop<»ed,  however,  to  make  any  comments, 
as^the  exports  from  bounty-giving  countries  are  fully  shown  above,  and  the  figures  can 
easily  be  compared  by  those  interested  with  the  above  information  as  to  the  bounties 
themselves. 

**  It  may  also  be  pointed  out  that  the  gfrowth  of  some  kinds  of  sujsfar  may  have  been 
stimulated  by  protectionist  measures  other  than  bounties,  such  as  import  duties  with- 
out corresponding  excise  duties,  which  most  European  countries  and  the  United  States 
appear  to  levy ;  and  it  b  not  suggested,  therefore,  that  the  whole  increase  of  production 
above  »tated,  which  b  not  due  to  bounties  b  an  increase  under  natural  conditions.  On 
the  contrary,  the  exbtence  of  other  causes  of  dbturbance  of  the  natural  course  of  the 
Kugar  trade  must  be  recognised,  though  it  would  be  foreign  to  the  purpose  of  thb 
Report  to  discuss  them. 

SUGAR  MILLS  AND  REFINERIES. 
According  to  the  Statistical  Tables  of  British  India  there  are  in  India, 
at  the  present  day,  12  large  and  81  small  sugar  factories  with,  so  far  as  is 
known,  a  capital  of  R28,26,ooo  and  an  outturn  valued  at  R54>6o,677.  But 
ance  most  ot  the  factories  and  refineries  are  private  concerns  whose  capital 
is  not  subject  to  registration,  the  above  return  by  no  means  expresses  the 
actual  capital  employed  in  the  industry.  Moreover,  by  far  the  major  por- 
tion of  the  sugar  transactions  is  in  the  hands  of  the  cultivators  or  village 
artizans,  so  that  the  produce  of  their  labours  never  reaches  any  person  who 
could  be  called  a  manufacturer  or  refiner.  This  state  of  affairs  is  likely  to 
prevail  in  India  for  many  years  to  come,  so  that  it  may  safely  be  said  that 
neither  the  present  nor  any  future  quotation  of  the  factories  and  refineries 
of  this  country  can  be  accepted  as  representing,  even  approximately,  the 
capital  and  outturn  of  the  sugar  production  of  India.  Such  as  they  are, 
however,  the  returns  of  registered  sugar  factories  and  refineries  are  instruc- 
tive. The  following  may  be  specially  mentioned :  In  Madras  (i)  the 
Aska  Factory  located  in  the  Ganjam  district  This  is  said  to  employ  496 
hands  permanently  and  746  temporarily.  (2)  Two  factories  owned  by 
Parf7  &  Oo.,  one  at  Nellikuppam  and  the  otner  at  Tiruvennanallur,  both 
in  the  South  Arcot  district }  the  former  of  these  gives  employment  to  560 
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and  the  latter  to  169  persons.  In  Bengal  there  are,  especially  in  Eastern 
Bengal,  very  many  refineries  largely  concerned  in  palm-sugar.  The  reader 
will  nnd  much  interesting  particulars  on  this  subiect  in  the  passages  quoted 
above  regarding  the  districts  of  Jessor  and  r  urreedpore  {pp,  267-276), 
The  estimated  outturn  of  the  Jessor  refineries  is  said  to  be  282,405  cwt.  and 
of  Furreedpore  8,852  cwt.  The  Jessor  refineries  employ  1,485  permanent 
and  4,033  temporary'  hands.  So,  again,  in  Khulna  there  are  many  Native 
factories  and  refineries  which  are  said  to  turn  out  57,976  cwt.  Benar  may 
be  said  to  be  exclusively  concerned  in  cane-sugar.  In  Shahabad  there  are 
no  less  than  69  refineries  turning  out  37,537  cwt.,  and  in  Champarun  there  is 
a  sugar  factory  shown  to  produce  2,204  cwt.  The  Shahabad  refineries 
give  employment  to  115  permanent  and  492  temporary  hands.  In  the 
suburbs  of  Calcutta  there  is  a  lar^e  sugar  factory  and  refinery  with  a 
capital  of  R  10,00,000.  In  Bombajr  there  is  but  one  refinery— the  works  at 
Poona.  This  is  said  to  have  a  capital  of  R2,26,ooo.  In  the  North-West 
Provinces  and  Oudh  the  industry  is  almost  entirely  in  the  hands  of  the 
cultivators.  There  are  no  great  centres  of  refining  like  those  of  Jessor 
and  Shahabad  in  Bengal.  There  is,  however,  a  very  large  and  long  estab- 
lished sugar  factory,  the  Rosa  Mills,  in  Shajahdnpur.  This  is  said  to  have  a 
capital  of  R 1 6,00,000  and  to  give  employment  to  1,015  persons.  The  out- 
turn has  been  valued  at  Ri9»o6,j57.  In  the  Panjfi)  the  sugar  industry 
is,  as  in  the  North-West,  in  the  hands  of  small  cultivators  and  village  manu- 
facturers. There  is,  however,  a  sugar  factory  and  distillery— the  Sujanpur 
works  in  the  Gurdaspur  district.    This  is  said  to  give  employment  to  214 

rersons  and  to  produce  3,456  maunds  of  sugar  and  ^,140  gallons  of  rum. 
n  Mysore  there  is  also  a  sugar  factory  which  is  said  to  praiuce  6,000  cwt. 
of  sugar  valued  at  R84,ooo.  In  Baroda  a  sugar  factory  has  recently  been 
started,  but  apparently  it  has  met  with  but  little  success. 

So  far  as  the  published  particulars  of  these  factories  and  refineries  are 
concerned,  then  they  mav  be  said  to  give  employment  'to  4,500  persons 
permanently  and  about  0,000  temporarily.  It  does  not  seem  desirable  to 
specialize  in  this  place  any  one  factory,  and  since  full  particulars  of  all  are 
not  available,  it  is  therefore,  perhaps,  as  well  to  say  nothing  regarding  their 
present  position  and  possible  future  prospects.  It  has  been  contended  by 
many  writers  that  the  larger  works  are  all  pure  and  simple  refineries  and 
that  they  exist  solely  through  having  large  contracts  for  rum.  There  would 
seem  to  be  no  manner  of  doubt  that  the  refining  trade  of  India  has  felt  very 
keenly  the  effect  of  beet-sugar  competition.  Some  of  the  writers  quoted 
above  will  be  found,  in  fact,  to  affirm  that  the  small  refiners  who  do  not  also 
own  rum  distilleries  have  been  ruined.  On  the  point  urged  by  Messrs. 
Travers  &  Sons,  vis.,  the  desirability  of  encouragmg  the  extension  of  the 
system  of  central  factories  it  may  be  said  that,  on  the  whole,  an  adverse 
opinion  has  been  recorded.  Some  of  the  local  Government  reports  have 
already  been  quoted,  but  as  having  a  direct  bearing  on  the  subject  of  the 
present  chapter,  the  following  passages  may  be  here  given  from  the  dis- 
cussion raised  by  Messrs.  Travers  fit  Sons  :  — 

The  Director  of  Land  Records  and  Agriculture,  in  the  North-West 
Provinces,  furnished  many  strong  arguments  opposed  to  the  suggestion 
of  State  aid  in  the  effort  to  extend  sugar  planting  and  manufacturing  on 
the  European  pattern.  The  following  passage  may  be  here  g^ven  from 
his  reply  :— 

**  The  suggestions  made  by  Messrs.  Travers  &  Sons  is  that  the  Governmen  t 
of  India  might  start  a  few  model  factories  for,  the  preparation  of  suear  by  modern 
processes  in  suitable  districts.  This  appears  to  be  the  only  point  of  practical  im- 
portance in  the  memorandum.  In  my  opinion  the  Government  would  be  ill-advised 
were  it  to  act  on  the  suggestion.    I  base  my  opinion  on  the  general  ground  that 
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private  enterprise  in  India  b  now  sufficiently  alert  and  well  orgfanized  to  undertake 
the  business  of  sugar-refining  on  a  large  scale  and  with  ample  capital  if  there  were 
a  reasonable  prospect  of  success.  That  sugar^refining  conipanies,  working  on  sden- 
tific  princit'les,  such  as  the  Rosa  Company  and  the  Aska  Factory,  show  no  signs  of 
multiplying  in  India  is  to  my  mind  a  clear  proof  that,  under  existing  commercial 
conditions,  the  prospects  <^  successful  trade  are  small.  Nor  is  the  explanation  why 
prospects  are  not  encouraging  far  to  seek.  European  sugar-refineries  in  India  have 
two  markets,  and  two  only,  open  to  them.  Thby  can  manufacture  for  export  to 
Europe,  in  which  case  they  have  to  contend  with  the  bountyakled  sugars  of  the 
Continent,  and  are  no  more  able  than  the  Mauritius  factors  to  make  a  reasonable 
profit  on  their  capital  in  such  a  market.  Or  they  can  manufacture  for  local  con- 
sumption in  India,  endeavouring  to  supplant  sugars  refined  by  Native  or  crude 
European  processes,  and  sugars  importea  from  the  Mauritius.  Here  they  are  met 
with  the  great  difficulty  that  the  mass  of  the  Native  population  regards  with  dogged 
suspicion  all  machine-made  sugar,  holding  it  to  be  impure  aud  contaminated  with 
bones  and  blood.  The  market  is  thus  a  very  small  one,  and  the  prices  ruling  in  it 
are  by  no  means  improved  by  the  quantities  of  similar  sugar  thrown  in  despair  upon 
it  by  Mauritius  planters.  Assuming  that  the  cost  of  producing  a  given  amount  of 
cry^Uized  sugar  by  modern  processes  is  about  the  same  in  India  and  in  the  Mauri- 
tius (and  from  such  information  as  I  have  at  hand,  I  do  not  think  a  sugari-efinery 
in  India  could  manufacture  cheaper  than  the  Mauritius  planter),  what  are  the  pro- 
babilities of  commercial  success?  They  are  bounded,  it  seems  to  me,  bv  the  actual 
success  attained  by  the  Mauritius  planters,  and  as  we  are  constantly  told  that  sugar 
in  Mauritius  dt^es  pot  pay,  scientific  sugar-refining  in  India  is  not  a  hopeful  industry. 
llie  Rosa  Factory  in  these  Provinces  depends  more  on  its  rum  than  on  its  sugar, 
and  I  believe  this  b  the  case  with  the  few  other  similar  concerns  eiisting  in  other 
Provinces." 

The  Director  of  Land  Records  and  Agpriculture  in  the  Panjab  wrote 
(August  20th,  1889)  :— 

**  It  b  pointed  out  that  the  manufacture  of  modem  or  vacuum  pan  sugar  to  be 
profitable  must  be  on  a  large  scale,  because  it  involves  costly  machinery  and  chemical 
and  mechanical  supervision  impossible  for  ryoto^  who  probably  do  not  extract  more 
than  one-third  of  their  su^r,  etc.  Thb  fact  of  itself  renders  it  useless  to  discuss  the 
subject  further  from  a  Panjab  point  of  view. 

**  But,  I  may  ask,  if  it  be  true  that  so  much  profit  may  be  made  out  of  the  sugar  of 
India,  why  b  it  that  more  Englbh  capital  has  not  been  invested  in  the  undertaking? 
If  the  case  be  as  stated  by  T ravers  8c  Sons,  surely  it  would,  with  money  almost 
a  drug  in  the  market  as  it  b  in  London  at  present,  be  a  very  easy  thing  to  get  up  a 
company  to  start  sugar  works  in  a  sugar'producinfi^  dbtrict  in  thb  country  to  put 
down  the  necessary  plant  and  to  buy  the  oines  as  they  stand  from  the  growers.  If 
the  venture  were  so  certain  to  succeed,  private  enterprise  would  soon  provide  the 
capital  and  would  not  wait  for  the  establishment  of  model  factories  by  Government. 
Such  a  suggestion  amounts  to  a  proposal  that  Government  should  first  run  all  the  risk 
of  the  experiment,  the  success  of  which  might  verv  much  benefit  capitalbts  without 
afFording  a  corresponding  advantage  to  the  zamincuirs  who  would,  however,  probably 
derive  benefit  from  a  rise  in  price  ofproduce. 

"  In  regard  to  su^,  as  to  every  other  agricultural  product  in  this  country,  estab- 
fished  custom  stands  in  the  way  of  all  improvement  and  a  strong  dislike  to  sacrifice 
any  present  advantage  to  a  prospective  future  gain.  For  instance^  we  often  find  sugar- 
growers  preferring  their  clumsy  old  '  Mna  *  which  takes  three  pairs  of  oxen  to  work  it, 
to  the  Beheea  mill  which  takes  one  pair.  Thb  is  partly  due,  no  doubt,  to  obtuseness, 
but  it  b  also  due  to  the  fact  that  the  old  mill  does  not  break  up  the  cane  fibre  which  b 
mudi  employed  in  making  ropes,  etc.,  whereas  the  new  mill,  which  gives  much  more 
juke,  destroys  tibe  fibre  and  renders  it  useless.  They  thus  prefer  to  sacrifice  some  of 
the  juice  in  order  to  save  the  fibre.  It  is  the  neglect  of  little  facts  of  this  kind,  1  think, 
more  than  anjrthingelse  which  has  hindered  introduction  of  improved  methods  in  agri- 
cultural pursuits,  instances  of  this  kind  might  be  multiplied,  but  they  aie  not  neces- 
sary to  show  that  only  by  the  introduction  of  capital  can  the  system  proposed  by 
Messrs.  Travers  be  brought  into  use  in  thb  country." 

The  Board  of  Revenue  in  Madras  issued  the  following  resolution  on 
the  subject  :— 

'*  Messrs.  Travers  &  Sons'  views  and  suggestions  are  practically  that— 

(1)  the  ryots  do  not  extract  one-third  of  the  available  su^ar  from  their  cane ; 
(3)  the  product  is  more  like  manure  than  sugar  and  is  worth  only  about 
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half  what  Mauritius  'modern  sugar'  must  fetch  to  permit  off  its 
import  into  India  at  a  profit ; 

(3)  *  modern  sugar '  can  be  made  well  in  India  ; 

(4)  to  make  'modern  sugar'  in  Indiana  system  of  central  factories  and 

manu^ture  on  a  \me  scale  is  necessary  to  profit  1 

(5)  if  such  a  system  be  adopted,  India  might  reaculy  supply  the  world  with 

sugar; 

(6)  the  Government  might  start  modd  factories  in  suitable  districts. 

"  There  can  be  no  doubt  that  most  of  the  su};ar  Gaggerv)  at  present  manufactured 
by  the  ryots  is  coarse  and  dirty ;  but  the  Board  believe  that,  mough  the  ryots  are 
quite  aware  that  by  taking  a  htUe  extra  trouble  in  its  manufacture  a  much  cleaner 
sample  can  be  obtained,  they  do  not  in  practice  find  that  this  is  profitable.  The  jaggery 
is  produced  to  meet  the  local  demandl  and  that  in  the  crude  form  at  present  turned 
out.  Until  quite  recently^  prices  have  been  so  low  that  the  growth  of  cane-sugar  has 
in  most  places  left  but  iitUe  margin  for  profit.  There  is  in  most  places  practically 
no  demand  for  export  and,  except  under  tne  influence  of  such  demand,  the  ryot  is  not 
likely  to  change  his  customs.  Ine  introduction  of  iron-su^ar-mills  in  most  parts  of  the 
Presidency  where  sugar-cane  is  grown  may  lead  to  a  supenor  outturn  being  obtained  ; 
but  so  long  as  the  defective  systems  of  evaporating  at  present  in  vogue  are  adhered  to> 
there  is  not  likely  to  be  a  marked  improvement  in  the  quality  of  the  produce. 

"  Whether  modem  sugar  can  be  made  profitably  in  India,  the  Board  are  unable  to 
say ;  but  it  is  believed  that  Messrs.  Parry  &  Oo.'s  works  in  South  Arcot  and 
Mr.  Minchin's  at  Aska  are  worked  as  commercial  undertakings,  and  therefore  for 
profit,  on  the  Central  factory  system  recommended  by  Messrs*  Travers  &  80 ns. 
There  are,  however,  but  very  few  localities  in  the  Preridency  where  cane  is  at  present 
grown  on  a  sufficiently  wide,  yet  concentrated  area,  to  be  able  to  supply  the  require- 
ments of  a  large  factory,  and  it  is  believed  that  the  success  of  botn '  the  factories 
named  is  due  to  their  being  able  to  find  work  for  their  expensive  establishments  and 
large  plant  during  those  parts  of  the  year  when  no  cane  is  obtainable  for  crushing  on 
other  *  work  than  the  manufacture  of  '  modem  sugar.'  Besides  this,  there  does  not 
appear  to  the  Board  to  be  any  reasonable  ground  for  anticipating  that  the  area  under 
sugar-cane  can  be  largely  increased  on  any  such  concentrated  area  as  the  working  of  a 
factory  would  demand.  The  two  reciuisites — a  good  soil  and  a  perennial  supply  of 
water — in  a  tract  where  the  drainap^e  is  good,  and  manure  is  abundant,  are  not  forth- 
coming in  many  places.  Better  pnces  will  probably  lead  to  slij^ht  extensions  in  many 
places,  and  this  will  be  pushed  on  by  the  economy  of  production  obtained  by  the  use 
of  superior  mills,  but  it  is  neither  possible  nor  probable  that  cane  will  be  grown  on  any 
much  larger  area  than  it  now  is. 

"  The  Board  are  therefore  of  opinion  that  Messrs.  Travers  &  80ns*  sug]g[es- 
tions  as  to  large  Central  factories  for  the  manufacture  of 'modem  sugar' are  im- 
practicable as  rar  as  this  Presidency  is  concerned,  and  would  deprecate  most  strongly 
the  idea  of  model  feurtories  being  established  by  the  State,  for  if  it  were  possible  for 
the  enterprise  to  succeed,  there  is  no  doubt  that  the  commercial  community  would  em* 
bark  in  it  at  once." 

Messrs.  Thomson  &  Mylne  were  also  invited  to  favour  the  Govern- 
ment of  India  with  their  opinion  on  the  subject  of  Messrs.  Travers  & 
Sons'  suggestion.  The  following  is  their  reply  which  was  dated  August 
37th,  1889  :— 

**  If  the  ryots  planted  and  cultivated  cane  as  the  terms  are  understood  in  the  West 
Indies  and  Mauritius,  the  average  produce  per  acre  would  be  very  much  increased,  pro- 
bably doubled  in  Behar,  North-west  Provinces,  Oudh,  and  the  Panjab,  where  small 
cane  is  grown  for  its  extract. 

**  We  believe  the  ryots  get  as  large  a  percentage  of  juice  from  their  cane  eveo  with 
their  old  wooden  mills  as  is  obtainea  by  large  steam-driven  cane  mills.  The  '  manure' 
referred  to  in  paragraph  8  of  Messrs.  Travers  &  8ons*  letter  is  the  result  of  crude 
methods  and  appliances  with  a  fatal  ignorance  of  the  sensitive  nature  of  cane-juice, 
vis.,  the  small  quantity  of  juice  extracted  by  one  mill  in  a  sriven  time,  and  its  con- 
sequent long  exp<»ure,  in  Contact  with  foul  vessels  and  surnices  permeated  by  the 
germs  of  fermentation,  and  in  a  state  of  active  fermentation  transferred  to  evapora* 

*  At  both  these  factories  there  are  arrack  distilleries  and  the  molasses  obtained  io 
the  manufacture  of  sugar  are  largely  used  in  the  manufacture  of  arrack.  The  latter  b 
believed  to  be  the  more  important  and  paying  industry  at  these  factories,  but  the  Board 
have  no  statistics. 


S.  445 


Digitized  by 


Google 


Products  of  India. 


3^3 


Prices  of  Sii£:ar. 


(G.  Watt.) 


SACCHARUM 
Sugar. 


SUGAR  MILLS 

AND 
RBFINBRIES. 


ting  pans  so  made,  as  if  the  intention  is  to  reduce  the  contents  to  a  sweet  charcoal  or 
to  a  soapy  low  class  glucose.  We  know  bv  experience  that  much  of  this  might  be 
remediea  giaduall^.  Though  the  ryot  will  not  be  able  to  produce  a  vaoium  pan 
susmr  of  such  quality  direct  nom  the  cane  as  would  increase  nis  own  returns  consider- 
ably, and  help  to  meet,  if  not  to  stop,  the  importation  of  foreign  vacuum  pan  sugars. 

''The  conditions  of  the  sugar  industry  of  India  being  essentially  domestic  are  not 
likdy  to  be  replaced  by  Central  factories  with  vacuum  pans  evaporating  a  free  flow  of 
deficated  juke  at  the  lowest  possible  temperature,  and  (>roducing  a  granulated  sugar 
which  needs  no  refining.  We  do  not  think  that  the  sugar  industry  of  India,  as  a  whole, 
would  benefit  by  anjr  effort  Government  or  private  individuals  might  make  bv  estab- 
lishing modd  factories.  By  a  judicious  modification  of  the  patent  ]aw  rendering  it 
suitable  to  the  S|.>ecial  condition  and  circumstances  of  the  r^ots,  much  might  be  done 
by  private  enterprise  to  prevent  the  odious  "  manure  **  bemg  applied  to  the  product 
of  their  cane  fields,  the  result  of  twelve  months'  labour  and  payment  of  land  rent. 
Government  in  effect  leaves  the  ryot  severely  alone,  ignorant  and  isolated,  in  his 
vlllatre  to  meet  foreign  competition,  backed  by  the  skill  and  science  of  Europe  and 
America,  which  aims  at  supplanting  him  in  the  production  of  a  valuable  article  of  food 
for  his  own  people.  The  growing  demand  for  a  better  quality  favours  the  importer 
even  against  caste  prejudices:  alone  he  is  unable  to  maintain  his  ground,  and  must 
be  assisted  either  directly  by  Government  or  ^  private  enterprise.  We  have  already 
represented  that  there  is  no  encouragement  given  to  the  latter,  to  make  a  sustained 
effort  or  protection  for  money  invested  in  doing  so.  Tlus  patent  law  is  more  suited  to 
the  self-reliant,  progressive,  manufacturing  peoples  of  Europe  and  America,  than  to 
tiie  extremdy  conservative  a^cultural  population  of  India,  whose  drcumstances  and 
needs  in  the  direction  of  any  improvement  are  altogether  different" 

It  will  thus  be  seen  that,  did  we  not  possess  a  record  of  past  failures, 
which  extend  over  fully  a  century,  of  patient  endeavour  to  accomplish  the 
very  object  aimed  at  by  Messrs.  Travers  &  Sons,  the  arg^uments  adduced 
by  the  above  passages  would  be  quite  sufficient  to  decide  the  question. 
Were  there  room  in  India  for  more  sugar  mills  and  refineries,  private  en- 
terprise would  not  be  long  in  meeting  the  necessity,  the  more  so,  since  the 
Government  of  India  in  sUl  its  dealings  with  commercial  undertakings  has 
shown  itself  ever  ready  to  afford  whatever  assistance  may  be  required  and 
which  can  consistently  be  given. 

PRICES  OF  SUGAR.  I 

With  perhaps  no  other  section  of  this  article  is  it  more  difficult  to  furnish 
trustworthy  information  than  that  of  the  price  of  the  so-called  "coarse 
sugar"— the  chief  form  used  in  India.  Not  only  are  there  so  many  widdy 
different  classes  of  gur,  rdb,  bur  a,  gurpatha,  dultoah,  chint,  candy,  etc.,  etc, 
all  recognised  as  of  different  merit  and  classed  at  different  rates,  but  the 
so-called  sugar  (under  any  one  of  these  names)  produced  in  the  difler- 
and  provinces  and  even  districts  have  properties  peculiar  to  themselves 
which  occasion  the  g^reatest  possible  range  in  prices.  The  classification  of 
trade  returns  into  "drained"  and  " undrained '*  or  " refined  "  and  *« un- 
refined "  necessarily  throws  together  under  any  one  of  these  sections  a  series 
of  forms  of  widely  different  values.  Thus,  for  example*  Babu  Addonath 
Banarjee  has  very  ricrhtly  pointed  out  that,  if  the  fact  be  disregarded  that 
the  major  portion  of  the  exports  of  refined  sugar  from  Madras  go  to  Ceylon, 
whereas  those  from  Bengal  go  mainly  to  the  United  Kingdom,  the  inference 
would  be  incorrectly  drawn  that  the  refined  sugar  of  Bengal  is  Ra-ii-y  per 
cent,  cheaper  than  that  of  Madras.  The  explanation  lies  m  the  fact  that  the 
Ceylon  people  desire  a  sugar  of  a  different  kind  and  of  a  more  expensive 
quality  than  that  which  is  exported  to  England.  The  80;K:aHed  refined 
sugar  exported  from  Bengal  was  valued  at  R6-11-8  a  maund  (ROT3-10  a 
cwt.)  an  inferior  article  as  may  be  seen  from  the  fact  that  t\i€.guw  or  un- 
refined sugar  shown  in  the  returns  of  Internal  Trade  of  Bengal  was  valued 
at  R4-8  a  maund.  The  refined  sugar  ea^rted  from  Madras  (as  already 
stated)  goes  mainly  to  Ceylon,  and  that  article  is  valued  on  the  average  at 
Rio-3-ii  a  maund  (R  13.15^^  a,  cwt),  but  Bengal  alaa  exporu  to  Ceylon 
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SL  small  qtxantity  of  sugar  annually  and  the  article  recorded  in  the  returns 
of  this  trade  must  be  very  similar  to  that  sent  from  Madras,  as  it  is  valued 
on  the  averafi^e  at  R 10-2-5  a  maund  (Ri^>i3-2  a  cwt.).  It  will  thus  be 
seen  that  unless  the  utmost  care  be  taken  in  analysing  the  relative  nature 
of  the  returns  of  trade,  an  average  price  for  a  province,  still  more  so  for  all 
India,  would  be  most  misleadmg.  The  bulk  of  the  Beng[al  exporu  to 
foreign  countries  in  refined  sugars)  are  very  inferior  qualities,  not  much 
higher  classed  than  good  unrefined  sugars;  this,  therefore,  lowers  the 
average  value,  workS  out  for  the  total  trade.  Bearing  this  in  mind  it 
may  be  said,  that  the  average  value  of  the  refined  sugar  exported  from 
Bengal  in  the  year  1885-86  was  R  8-3*9  a  maund  or  R 1 1-3-6  a  cwt.  The 
corresponding  figure  for  Madras  was  R 10-3-6  a  maund  or  R13-15-1  a  cwt. 
From  the  reason  given  above,  the  one  figure  would  give  a  Tow  avera^^e 
value  of  the  refin^  sugars  of  Bengal,  and  the  other  a  hi|^h  average  &r 
Madras.  It  is  probable  that  refinai  sugar  of  fairly  good  quality  would 
fetch  in  both  provinces  about  Rg  to  10  a  maund  (say  R 13  to  14  a  cwt.). 

Turning  now  to  the  subject  of  unrefined  sugars;  the  average  value  of 
the  exports  from  Bengal  in  this  artide  is  shown  as  high  and  that  of 
Madras  as  low.  The  Bengal  average  came  to  R  7-5-3  a  cwt.  or  R 5-6-1  a 
maund  against  R4-4-3  a  cwt.  and  R3-2  a  maund  Madras.  Here^  again,  the 
difference  of  price  is  due  to  the  quality  of  the  article  required  bv  the  chief 
markets  to  wnich  the  exports  are  usually  consigned.  In  1885-06  Madras, 
out  of  its  total  exports  of  gur  (1,126,794  cwt.),  sent  791,217  cwt.  to  the 
United  Kingdom,  valued  at  R4-4-2  per  cwt-  or  R3-2«i  a  maund.  Bengal, 
on  the  other  hand,  shipped  out  of  its  total  exports  (2,313  cwt.],  the  major 
quantity,  vis,,  2,306  cwt.  of  a  superior  quality  to  the  United  Kingdom, 
valued  at  R7-5-J  per  cwt.  or  R5-6-1  a  maund.  Far  from  these  two  valua- 
tions therefore  representing  the  average  prices  of  gur  in  the  provinces  named, 
they  would  more  correctly  be  the  average  prices  of  good  and  of  indifferent 
qualities  of  gdr  in  India  as  a  whole.  It  will  thus  be  seen  that  in  India 
refined  sugar  may  be  said  to  ranc^e  in  value  (wholesale)  from  R6-8  a  maund 
to  R 16  a  maund,  and  unrefined  from  R3  to  R6-3  or  R8-8  a  maund.* 

How  far  the  cheap  imported  suefars  are  now  competing  with  the 
Native  refined  sugars  and  with  the  Indian  European  sugars  is  a  point 
which  admits  of  some  difference  of  opinion.  The  imi>orted  sugars  are 
doubtless  directly  competing  with  the  sugars  refined  in  India  at  fac- 
tories worked  on  the  European  methods.  And  there  is  a  large  population, 
and  a  yearly  increasing  one,  that  has  no  religious  scruples  against  refined 
sufifar,  however  produced.  The  Hindus,  of  course,  have  the  very  strongest 
objection  to  European  refined  sugars  owing  to  the  apprehension  of  animal 
charcoal  having  been  used  in  its  preparation.  '*  Beet  sugar  has,"  says 
Babu  Addonath  Banerjee,  "  reached  the  shores  of  India,  but  its  operation 
here  cannot  be  expecteci  to  be  sufficiently  wide  to  compete  successfully  with 
Indian  sugar,  ro  far  as  its  consumption  among  the  Hindu  population  is 
concerned.  It  is  only  the  ignorant  amongf  the  Hindus  who  may  be  de- 
ceived into  eating  sug^r  manufactured  in  the  European  refineries.  It  is 
useless  to  assure  persons  with  a  strong  religious  prejudice  like  that  of  the 
average  Hindu,  that  it  is  by  no  means  necessary  that  European  crystallized 
sugar  should  have  been  refined  with  the  blood  and  bones  of  the  most  sacred 
of  all  animals —the  cow,  or  with  animal  charcoal  of  any  kind.    The  answer. 


•  The  following  may  be  given  as  the  average  prices  of  unrefined  sugar  that  pre- 
vailed in  1890-91  per  maund  of  82lb  : — Madras  R5  ;  Bombay  R6-13-5:  Bengal 
K4-14;  N.-W.  Provinces  R4-11-4 ;  Oudh  R4i9'6  ;  PanjAb  Rs-6-i  i ;  Central  Provinces 
R6-14-10;  Upper  Burma  R5-6-10;  Lower  Burma  R5-11 ;  Assam  R&^a;  and  Berar 
il8*io-3.    Couf,  with  p,  353, 
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and  a  powerful  one,  naturally  arises,  when  not  in  its  package,  how  are  we  to 
recognize  sugar  free  from  the  polution  of  such  reBnement  ?  There  is  also  a 
flavour  about  Native  refined  sugar  which  to  many  makes  it  much  prefer- 
able to  the  best  European  sugars.  It  is  needless,  therefore,  to  endeavour  to 
further  exemplify  the  reason  why,  for  many  years  to  come,  European  refined 
sugars  stand  a  poor  chance  of  finding  in  India  a  market  of  very  great 
proportions.  Refined  sugar  is,  moreover,  beyond  the  means  of  the  vast 
majority  of  the  people  of  India.  The  cheapest  beet-root  sugar  appears,  at 
the  present  rates,  to  be  about  24  times  as  expensive  as  the  coarse  sugar 
commonly  eaten  in  India.  This  fact  may  be  shown  by  the  following  table : — 


Average  price  a 

cwt. 

1884-85. 

1885-86. 

1886-87. 

Price  of  beet-su^  imported  into  Calcutta 

from  the  Unitea  Kingdom         .         .         • 

Price  of   unrefined  sugar  exported  to  the 

United  Kingdom  from  Madras         •        • 

«   tf.  A 
II    2   7 

4    8    I 

R   a.  p. 
II    6    0 

443 

i?    a.  p. 
10    a    5 

4    I    5 
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But  when  the  cultivator  manufactures  his  own  gur,  it  certainly  never 
cost  him  anything  like  R4  a  maund. 

But  an  effort  may  here  be  made  to  exhibit  the  average  prices  of  refined 
(Indian  and  Foreign)  sugars  in  order  to  admit  of  a  comparison  with  the 
average  prices  of  ^r  shown  on  page  324  Having  found  it  difficult  to 
obtain  this  information,  from  published  reports,  the  writer  recently  suggest- 
ed to  the  Government  of  India  the  desirability  of  inviting  opinions  from 
the  provincial  authorities.  He  has  accordingly  been  favoured  with  returns 
for  the  year  1891  (from  most  of  the  provinces),  in  which  the  prices  of 
Indian  and  Foreign  sugars  are  g^ven  to  maunds  of  829).  It  ma^^  be 
added,  however,  that  in  few  cases  has  the  distinction  been  made  into 
i^ative  and  European  Indian  refined  sugars,  with  the  not  improbable 
result  of  raising  slightly  the  average  value  of  the  Indian  refined  sugar 
which  has  been  contrasted  in  these  returns  with  the  imported  article.  That 
is  to  say,  the  European  refinerv  sugar  of  India  is  a  much  superior  article  to 
that  eaten  by  the  people  of  this  country  who  use  a  refined  sugar.  One 
point  of  considerable  importance  has  been  made  out  by  these  reports, 
however,  namely,  that  foreign  sugar  is  procurable  in  few  districts  only. 
Thus,  for  example,  of  the  21  districts  of  the  North-West  Provincbs  and 
OuDH  that  have  furnished  prices  of  sugar,  three  mention  foreign  sug^ar ;  the 
others  expressly  say  that  it  is  not  procurable.  In  these  21  distncts  the 
average  price  of  Indian  refined  sugars  appears  to  have  been  Rio  a  maund 
and  foreign  (three  districts)  R 1 2.  The  cheapest  refined  I  ndian  sugar  is  gpven 
for  Allahabad,  vtB.,  R  7-3-8  and  the  most  expensive  for  Aligarh,  vtB.,  R13-8. 
The  Director  of  A|friculture,  commenting  on  the  trade  in  foreign  refined 
sugar,  makes  the  sijgnificant  remark  that  the  imports  from  Bombay  during 
1890-91  came  to  20,080  maunds  of  refin^  sugar  (presumably  foreign). 
The  imports  in  the  previous  year  from  that  port  stood  at  6,031  maunds  {see 
p,  ^6)t  so  that  this  fact  may  be  regarded  as  denoting  the  growth  of  a 
demand  for  foreign  refined  sugar.  In  onlv  one  district  of  the  Cbntral 
Proving RS  has  any  mention  been  made  of  foreign  sugar.  The  "  drained  ** 
sugar  used  in  these  provinces  showed  an  average  value  of  R 11.  Of  the 
Panjab,  returns  have  been  furnished  for  seven  of  the  chief  districts,  but  of 
three  of  these  it  is  expressly  stated  foreign  sugar  is  not  sold  (vtB,,  Mooltan, 
Jallandar,  and  Delhi).    The  averages  of  all  the  returns  show  foreign  refined 
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expensive  Indian  (Sujanpurf)  refined  sugar  appears  against  Rawalpindi, 
vi3.,  R12  to  14  a  maund  &nd  the  cheaoest  in  Delhi,  trtV.,  Sujanpurf  R8  and 
ShajihanpuH  Rio.  Of  the  imported  sugars,  Amritsar  is  shown  to  have 
consumed  Australian  si^ar  valued  at  Ria  to  14,  German  R 11-12,  and 
Mauritius  R11-4  to  Ri  i*(>  a  maund.  Statistics  of  i^  districts  of  Bombay 
and  SiND  have  been  supplied,  but  of  six  of  these  no  mformatton  regarding 
foreign  sugar  has  been  furnished,  or  it  has  been  stated  that  no  foreign 
sugar  is  procurable.  One  feature  of  the  Bombay  sugar  trade  may  be 
here  specially  alluded  to,  namely,  the  abnormally  high  rate  of  unrefined 
sugar  and  the  correspondingly  low  valuation  of  foreign  refined  sugars. 
Unless  some  mistake  has  been  made  in  framing  the  retiu*ns,  it  would 
appear  that  in  many  of  the  districts  of  Western  India  unrefined  sugar 
fetches  nearly  as  high  a  price  as  the  refined  article.  During  1891.92  the 
average  price  of  unrefined  sugar  (estimated  from  the  figures  furnished  to 
the  author)  would  appear  to  have  been  R7-8  a  maund— a  price  considerably 
above  that  shown  in  the  "  Returns  of  Agricultural  Statistics  for  1890-91 
()uoted  above  on  page  324  Refined  suc^ars  sold  as  follows  :^  Average  of 
imported  sugar  Rio-ii  a  maund ;  of  Indian  Rio- 15.  It  would  thus  appear 
that  in  Bombay  foreign  sugar  is  directly  competing  with  local  produce, 
but  it  should  not  be  forgotten  that  this  has  been  the  case  during  at  least 
the  past  century.  The  returns  with  which  the  writer  has  been  favoured 
re^^arding  Madras,  show  no  foreign  sugar,  and  it  is  further  even  affirmed 
that  prices  of  imported  sugars  could  not  be  procured.  Aska  refined  sugar 
sold  at  R9  a  maund  and  Berhampur  at  Ri9  to  10.  It  would  thus  seem 
that  both  the  European  and  Native  refined  sugars  of  South  India  are 
considerably  lower  priced  than  the  cheapest  imported  article.  In  Assam 
foreign  refined  sugar  is  mentioned  in  connection  with  four  out  of  the  seven 
districts  reported  on.  The  average  of  the  prices  of  foreign  sug&r  may  be 
civen  at  R 14-10  a  maund  and  of  Indian  at  R12-8.  With  regard  to 
DURM4,  foreign  su^ar  is  quoted  in  connection  with  two  out  of  the  five 
districts  of  which  prices  have  been  furnished.  These  are  Moulmein  (where 
foreign  sugar  sold  at  R18  and  Indian  R9-12  a  maund)  and  Rangoon 
(foreign  R9-14  and  Indian  R9-10  a  maund). 

It  may  thus  be  safely  stated  that  before  cheap  foreign  sugar  can  be 
regarded'as  seriously  affecting  indigenous  production,  it  becomes  neces- 
sary to  possess  stroneer  evidence  than  has  as  yet  been  made  out,  of  the 
growth  of  a  demana  for  refined  in  preference  to  unrefined  sugar.  It 
would,  in  fact,  seem  that  as  long  as  g4r  can  be  procured  for  less  than  half 
the  price  of  refined  sugar,  and  as  long  as  poverty  is  characteristic  of  the 
vast  majority  of  the  hundreds  of  millions  of  the  people  of  India,  so  long 
will  local  production  and  consumption  remain  unaffected  by  the  fluctua- 
tions of  foreign  markets  in  refined  suear.  But  beet-root  sugar  has  un- 
doubtedly got  a  footing  in  Western  India,  a  province  in  which  foreien 
sugar  of  some  sort  b  a  necessity  to  meet  local  demands.  •  The  fall  in  the 
price  of  refined  sugar  and  the  high  rate  of  unrefined  suears  must  have 
greatly  contributed  to  expand  the  traflk  in  refined  foreign  sugar  in 
Bombay.  Indeed,  it  may  fittingly  be  concluded  that  the  only  indication  of 
India  b«ing  abnormally  affected  by  the  depreciation  in  the  value  of  sugar 
in  the  worid  gfenerally,  is  in  the  depressed  state  of  the  refiner's  trade.  And, 
although  this  cannot  be  treated  with  indifference,  it  is  of  less  moment  to  the 
national  prosperity  of  India  than  a  disturbance,  if  such  existed,  that  threat- 
ened the  value  of  the  ag^ricaltural  interests  in  sug^ar^^ane. 

The  writer  has  fail^  to  obtain,  however,  a  sufficiently  exhaustive  series 
of  prices  for  a  sufficient  number  of  years  back  to  allow  of  a  satisfactory 
review  being  offered.    This  difficulty  exists  more  in  judging  of  the  internal 
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than  the  external  trade.  If  the  valuation  gfiven  for  the  exports  can  be 
accepted  as  trustworthy,  we  possess  in  the  returns  of  foreign  trade  full 
particulars.  Thus,  Mr.  O'Oonor,  in  his  publication  Prices  and  Wnges^ 
furnishes  the  rates  at  which  three  classes  of  Native  refined  sugars  have 
been  exported  from  Calcutta  since  1843.  But  as  Calcutta  did  not  appar- 
ently export  each  of  these  classes  every  year,  there  are  so  many  gaps  in 
the  returns  that  it  is  difficult  to  learn  all  that  is  required.  Mr.  CrOonor 
accepts  the  value  in  1873  ^  ^  standard  (which  he  expresses  as  100)  and 
thus  exhibits  the  fluctuations  in  price.  He  also  supplies  the  London  prices 
of  Manilla  sugar  during  each  year  since  1873.  Bi»t  even  had  these 
returns  been  complete,  more  would  have  been  required  for  the  purpose  here 
aimed  at.  It  would  be  necessary,  for  example,  to  know  the  sellirygf  prices 
of  Indian  and  imported  sugars,  in  a  selection  of  centres,  suth  as  C^cutta, 
Cawnpore,  l^hore,  Karachi,  Bombay,  Nagpur,  Madras,  Rangoon,  etc. 
We  learn,  however,  sufficient  from  the  figures  furnished  by  Mr.  O'Oonor 
to  be  able  to  affirm  that  nothing  like  the  decline,  shown  in  the  London 

E rices,  has  taken  place  in  the  Calcutta.    In  1873,  Manilla  sugar  sold  in 
ondon  at  23*.  3^.  per  cwt.,  and  the  price  declined  steadily  till  every 
fifth  year  it  stood  as  follows   155.  3^,   i2«,  and    105.  3^.     Since    i860, 
Mr.  O'Oonor  records  the  prices  of  23  years*  shipments  of  dulloah  sugar. 
The  average  of  these  comes  to  R  7- 13  per  mannd  (82 lb)  and  the  shipments 
for  the  past  five  years  were  valued  at  R8-8  in  1886 ;  R8-10  in  1887 ;  R7-8 
in  1888;  R7-4»  in  188^;  and  Rio,  in  1890,  and  the  average  of  these  would 
be  R8-6  a  maund.    The  standard  of  100  in  1873  was  equal  taa  valuation 
of  R7-8  a  maund,  so  that  in  only  one  of  the  past  five  years  has  the  declar- 
ed valuation  fallen  below  the  standard,  and  according  to  the  evidence  here 
adduced,  therefore,  dulloah  sugar  has  not  onlv  preserved  its  price,  but  has 
even  slightly  risen,  in  the  face  of  the  decline  of  tne  price  of  sugar  through- 
out the  rest  of  the  world.    The  inference  might  perhaps  be  admissiole 
from  these  figures  alone,  that  foreign  sugars  had  not  as  yet  materially 
k>wered  the  value  of  duiloah,  one  of  the  most  appreciated  forms  of  Native 
refined  sugars.    But  unfortunately  such  an  opinion  is  opposed  by  the  almost 
universal  belief  that  the  European  and  Native  refiners  alike  have,  within  the 
past  few  3^rs,  felt  to  an  alarming  extent  the  effect  of  a  keen  competition, 
in  the  foreign  markets,  and  in  the  Indian  markets  being  flooded  with  foreign 
sugar.    This  position  might  be  understood,  in  the  case  of  the  European  re- 
finers of  India,  since  to  a  very  large  extent  their  Indian  consumers  could 
have  little  or  no  objection  to  using  foreign  sugars.    The  consumer  of  Native 
refined  sugar,  on  the  other  hand,  has  an  equally  strong  prejudice  against  the 
Buropean  sugars  refined  in  India,  and  those  imported  m>m  foreign  countries. 
It  is,  therefore,  as  it  would  seem,  the  loss  of  the  foreign  markets  which  alone 
can  have  hitherto  seriously,  injured  the  Native  refiners.    The  value  of  these 
markets  may  be  judged  of  from  the  statistical  information  furnished  in  the 
chapters  on  the  Indian  trade  in  sugar.   Even  could  it  be  clearly  established, 
therefore,  that  the  imported  sugars  are  actually  displacing  the  Native  refined 
sugars  from  the  Indian  makets,  such  a  contention  would  be  but  on  the 
threshold  of  the  main  problem,  vis.,  the  effect  of  forei|^  sugars  on  the  total  | 
production  of  sugar  {gur)  in  India.    The  first  effect  of  mcreased  importation  | 
would  naturally  be  to  lower  prices.    It  may  be  admitted  that ^r  has  become  ! 
slightly  cheaper  in  India,  as  a  whole,  but  this  has  resulted  in  an  increased  1 
consumption,  and  to  such  an  extent  as  to  encourage  an  expansion  of  the  1 
area  of  cultivation.     Until  a  preferential  demand  anses  for  refined,  instead  | 
of  unrefired,  sugars,  the  Indian  cultivator,  it  would  appear,  is  thus  benefited  ' 
by  cheap  prices.    The  produce  of  his  labours  is  more  generally  used.    So  : 
very  profitable  in  fact  is  the  cultivation  of  cane  and  the  manufacture  I 
of  gur,  that  both  branches  of  the  industry  are  benefited  by  increased  j 
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demand,  even  although  a  slightly  lower  price  be  offered.  The  increase 
of  the  acreage  of  production  and  greater  consumption  would  in  other  words 
appear  to  have  balanced  the  disturbance  created  by  beet-sugar,  so  that  it 
may  be  said  India,  as  a  whole,  has  been  benefited  by  the  low  prices  that 
have  recently  prevailed. 

INDIAN  TRADE  IN  SUGAR. 

It  would  be  beyond  the  scope  of  the  present  article  to  attempt,  how- 
ever briefly,  to  review  the  complex  problem  of  the  World's  Supply  and 
Consumption  of  Sugar •  While  that  is  so,  there  are  aspects  of  the  Indian 
trade  in  sugar,  the  full  force  of  which  cannot  be  realized  until  some  idea 
has  been  conveyed  of  the  nature  and  value  of  the  Indian  markets  of  outlet 
and  of  supply.  In  the  historic  chapter  above,  it  has  been  pointed  out 
that  Europe,  during  the  das^c  period  of  Rome,  received  from  India  its 
knowledge  of  sugar  as  also  for  many  ages  its  supplies  of  that  commodity. 
Centuries  intervened  between  the  discovery  of  su^ar  and  the  time  when  it 
began  to  be  a  necessity  of  European  life.  Sugar,  m  fact,  first  assumed  im- 
portance in  Europe  on  cane  cultivation  being  established  as  a  European 
industry  in  the  Colonies.  The  birth  of  the  new  Colonial,  was  the  death 
of  the  old  Indian,  trade.  But  the  Honourable  the  East  India  Company, 
becoming  aware  of  the  loss  India  had  sustained,  in  its  failure  to  create  or 
even  to  participate  in  the  greatly  increased  traffic,  made  (towards  the 
close  of  the  last  century)  strenuous  efforts  to  awaken  interest  in  the 
subject.  Although  many  obstacles  were  soon  found  to  have  been  thrown 
across  the  path  o?  progression,  the  Company  succeeded  to  revive  and 
greatly  enlarge  India  s  foreign  interests  in  sugar.  Heavy  losses  were  for 
years  patiently  borne  in  the  hope  of  ultimate  success.  East  Indian  sugar 
m  time  became  regularly  quotea,  and  the  amounts  that  poured  into  England 
and  other  European  countries  improved  in  quality  very  greatly.  The 
internal  sugar  trade  of  India  also  manifested  distinct  indkations  of  expan- 
sion. The  demands  of  India  for  superior  qualities  of  sugar  had  grown  so 
strong  that  the  imported,  refined,  article  gradually  came  to  bear,  in  the 
various  langua^  of  the  peninsula,  names  to  denote  apparently  the  two 
countries  of  chief  external  supply,  vts.,  chini  (China)  and  misri ;  Egypt). 
There  \%  abundan:  evidence  in  support  of  the  belief  that  for  many  centuries 
the  an  of  refining  sugar  was  known  in  India  to  comparativdy  few,  and  was 
for  the  most  part  practised  by  the  special  artisans  of  the  nobles.  To  a 
greater  extent,  relatively,  therefore,  than  at  the  present  day,  the  bulk  of  the 
people  consumed  (a  century  ago)  a  crude  unrefined  sugar —Fwr.  Those  who 
desired  a  better  article  looked  mainly  to  a  foreign  supply.  The  inhabitants 
of  the  coast  were  probably  always,  as  they  are  now,  a  wealthier  communi- 
ty  than  the  people  of  the  more  interior  agricultural  tracts.  Within  a  belt 
of  country  skirting  the  coast,  the  demand  for  sugar  has  always  been 
greater  than  further  inland.  But  that  demand  it  was  felt,  could  be  more 
easily  met  by  the  merchants  who  traded  with  India,  bringing,  as  a  return 
cargo,  sug^r  from  China,  the  Straits,  Batavia,  and  perhaps  also  from 
Egypt  than  by  the  Indian  refiners.  An  import  traffic  had  according- 
ly oy  the  seventeenth  and  eighteenth  centuries  assumed  considerable 
proportions.  It  was  only  natural  that  the  East  India  Company  should 
nave  recogfnised,  therefore,  that  the  subject  of  internal  trade  deserved  quite 
as  much  attention  as  the  encouragement  of  India's  foreign  export  in  su^ar. 
The  restrictions  imposed  by  coastwise  dues  and  internal  transit  charges 
were  seen  to  operate  pronibitively  on  Indian  sugar  conveyed  from  the 
chief  sugarjroducing  districts  to  the  great  consuming  centres.  The 
supply  of  Bombay,  for  example,  was  regarded  as  a  natural  outlet  for  the 
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surplus  Bengal  stock.  The  success  of  the  Dutch  traders,  in  meeting  the 
demands  of  Western  India,  was  viewed,  and  not  unnaturally,  with  the 
strongest  disfavour.  To  facilitate  Bengal  competition,  the  dues  were 
removed  from  Indian  sugar,  but  the  tax  on  foreign  imports  retained.  In 
spite  of  this  chini  and  misri  continued  to  be  largely  iinported  and  to  even 
find  a  market  in  Bengal  itself.  The  unsati^actory  character  of  the 
Indian  refiners'  art  and  the  insufficient  supply  was  at  last  recognised  as 
the  chief  reasons  for  the  success  of  the  Cninese  and  Batavian  sugars. 
Effort  was  accordingly  directed  towards  improving  and  extending  the 
refining  intere-^ts  of  India.  The  result  for  a  time  was  distinctly  satis- 
factory. The  manufacturies  and  refineries  started  in  Bassein,  for  example, 
at  once  told  on  the  imports  into  Western  India.  The  demand  for  Chinese, 
Straits  and  Dutch  colonial  sugars  declined,  and  a  large  export  from  India 
in  refined  sugar  was  gradually  developed.  But  in  course  of  time,  and 
comhfig  down  to  comparative  recent  events,  a  more  formidable  rival  appear- 
ed in  the  Bombay  market  in  the  supplies  of  sugar  that  yearly  began  to  pour 
into  India  from  Mauritius,  the  West  Indies,  and  ultimately  from  Europe. 
The  success  of  European  planting  in  India  had  been  but  temporary.  Most 
of  the  refineries  fell  into  Native  hands.  The  quality  of  the  article  degenerat- 
ed, and  thus,  though  the  Chinese  and  Java  trade  had  largely  been  ousted, 
the  advantage  was  reaped  by  new-comers,  and  a  greater  import  than  ever 
was  created.  The  exports  also  began  to  change  from  refined  to  unre- 
fined sugar.  But  startlmg  though  many  of  the  ups  and  downs  of  the 
Indian  sugar  trade  have  been  during  the  century  1784  to  1884,  the  revolu- 
tion that  hsiS  since  taken  place  surpasses  in  magnitude  all  previous  ex- 
periences. The  exports  of  refined  sugar  have  ceased,  the  traffic  is  now 
practically  in  the  unrefined  article,  and  the  trade  has  migrated  from 
bengal  to  Madras.  And  this  is  not  ail.  India  now  imports  3  cwt.  for 
every  cwt.  exported.*  These  imports  are  largely  drawn  from  the  very 
countries  which  were  formerly  the  chief  consumers  of  our  exports.  So  very 
significant  is  this  modern  phase,  that  India  must  be  regarded  as  taking  no 
longer  any  part  in  the  world's  supply  of  this  article,  but  rather  as  affording 
a  market  tor  the  produce  of  other  countries.  One  feature  of  importance  still, 
however,  remains  to  India.  The  advance  of  civilization  has  created  new 
necessities  and  afforded  the  means  of  realizing  greater  luxuries.  The 
people  of  India  are  able  to  afford  a  larger  consumption  of  sugar  than  they 
ever  did  before.  There  is  no  evidence  to  support  the  inference  that  might 
be  deduced  from  the  expansron  of  the  import  traffic  that  foreign  sugars 
are  driving  the  Indian  out  of  the  home  markets.  On  the  contrary,  every- 
thing points  to  a  g^reatly  increased  cultivation  and  a  corresponding  immen- 
sel3r  enhanced  consumption.  The  imports  are  undoubtedly,  however,  com- 
peting with  the  Indian  refiners'  trade,  in  the  supply  of  certain  sugars.  A 
larger  amount  of  crude  sugar  is  thereby  released  and  rendered  available 
for  the  consumption  of  the  vast  majority  of  the  people  who  never  have 
and  for  many  years  to  come  are  not  likely  to  care  for  refined  sugars,  still 
less  to  eat  such  refined  sugars  as  bear  the  stigma  of  relifi^ious  prejudice 
against  the  process  of  their  manufacture.  So  far  it  may  safely  be  affirmed 
the  loss  of  the  markets  to  which  India  formerljr  exported  sugar  and  the 
creation  of  a  foreign  supply  have  not  told  injuriously  upon  the  production 
of  sup^ar  in  India.  It  would  be  10  trespass  beyond  the  field  of  legitimate 
critiasm  and  review  to  venture  further  by  foretelling  the  probable  future. 
Radical  changes  have  already  taken  place  m  India.  Caste,  where  opposed 
to  the  spirit  of  the  age,  has  g^ven  place  on  many  points,  but  it  would  seem 
highly  improbable  that  for  years  to  come  foreign  sugars  should  succeed 
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to  invade  the  domestic  life  of  hy  far  the  most  important  section  of  the  Indian 
community— the  Hindus.    This  fact,  therefore,  greatly  restricts  the  possi- 
bilities  that  are  open  to  the  imp(xters  of  sugar.    But  there  exists  an 
even  more  potent  consideration  than  the  religious  views  of  a  section  of  the 
community,  namely,  the  poverty  of  perhaps  four-fifths  of  the  entire  popula- 
tion.   The  question  of  the  effect  of  imports  on  production  in  this  country  has 
to  be  regarded  not  <n  the  li^ht  of  the  influence  on  the  refiners'  and 
exporters^  sections  of  the  trade,  but  on  that  of  the  crude  sugar  manu- 
facturer-the  cultivator  of  the  cane.    Little   has  as  yet  transpired  in 
support  of  the  opinion  that  the  value  of  sugar,  in  Europe  and  the  colonies, 
can  be  lowered  much  below  what  it  has  ah-eady  touched.    On  the  con- 
trary, it  stands  a  greater  chance  to  be  augmented.    If  that  be  so,  the 
cheapest  foreign  sugars  hitherto  landed  in  India  cost  at  least   twice  as 
much  as  the  article  eaten  by  the  vast  majority  of  the  people  of  this 
country.    Were  the  colonial  sugar  manufacturers  to  attempt  to  produce 
an  article  that  would  directly  compete  in  price,  even  with  the  more  expen- 
sive qualities  of  gur^  the  import  trade  would  at  once  become  of  eraver 
moment  than   it  has  as  yet  assumed.    These  remarks  may  therefore  be 
said  to  tend  towards  the  conclusion —and  a  not  unnatural  one— that  the 
Indian  internal  trade  in  sugar— (the  home  consumption  of  that  commo- 
dity)—is  the  feature  of  greatest  importance  to  this  country.    In  perhaps 
no  other  article  of  Indian  commerce,  therefore,  is  the  want  of  definite  parti- 
culars of  production  and  consumption  more  keenly  felt  than  with  sugar. 
Where  sanicient  importance  i^  denoted  by  a  large  foreign  supply  or 
demand,  the  prosperity  or  otherwise  of  the  country  as  indicated  by  certain 
article^  of  trade  may  be  learned  from  the  returns  of  foreign  transactions. 
The  utmost  reliance  can  be  put  on  the  accuracy  of  these  returns,  for  the 
articles  that  leave  or  are  brought  to  India  are  not  only  carefully  registered, 
but  from  'the  records  of  other  countries,  in  their  dealings  with  India,  it 
becomes  possible  to  confirm  every  transaction.    But  in  a  vast  empire 
like  that  of  India  where  certain  provinces  have  not  as  yet  been  even 
surveyed,  agricultural  resources  become  very  largely  a  matter  of  specu- 
lation.   The  construction  of  railways  has  afik>rded  the  Government,  how- 
ever, one  direct  mode  of  gauging  the  extent  of  internal  traffic,  since  the 
movement  of  articles  are  not  only  registered  from  province  to  province,  but 
from  district  to  district.    The  railways  are  the  great  arteries  of  certain 
tracts.    Rivers  and  canals  serve  the  same  purpose,  and  a  registration  of 
the  trade  on  these  is  also  preserved  so  far  as  possible.    But  when  the 
returns  of  rail,  river  and  canal  have  been  all  tested,  there  has  been 
left  out  of  consideration  the  road  traffic  of  which  no  registration  what- 
ever is  kept,  except  in  the  imports  and  exports  with  certain  lar^  towns. 
It  may  safely  be  assumed  that  in  a  commodity  which  like  sugar  is  grown 
mainly  for  local  consumption,  the  interchanges  from  village  to  village 
along  the  roads  throughout  the  entire  country  are  very  much  greater  thin 
that  shown  in  the  returns  of  rail,  river,  and  canal  which  tap  but  limited 
tracts  of  the  total  area  of  India.    This  statement  will  at  once  be  borne 
out,  for  example,  by  an  examination  of  the  imports  and  exports  by  road 
into  Calcutta.    Along  the  coast  of  India  and  across  its  land  frontier  a 
record  of  the  interchanges  is  also  preserved,  so  that  the  returns  of  the 
shipments  coastwise  and  of  the  goods  carried  across  the  land  frontier 
come  to  bear  on  the  problem  of  the  annual  production  of  sugar  in  India. 
But  of  many  of  the  provinces  the  area  unaer  cane  has  been  annually 
determined,  and  periodically  surveyed.     Experiments  to  ascertain  the 
acreage  yield  have. also  been  performed;  so  that  allowing  a  margin  for 
error  not  greater  than  would  be  necessary  for  countries  of  like  magnitude, 
it  may  be  accepted  that  the  returns  of  the  surveyed  provinces  can  be 
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accepted  as  fairly  accurate.  Thus  the  tendency  of  the  defective  returns  of 
India  would  be  to  under  rather  than  over  estimate  production. 

By  bearine  every  possible  error  in  view  and  by  bring^in^  every  avail- 
able aid  on  tne  enquiry,  it  has  been  determined  that  withm  the  past  few 
years  the  normal  area  devoted  to  sugar-cane  and  sugar-yielding  palms 
has  not  fallen  far  short  of  2,500,000  acres,  and  that  the  yield  has  been 
about  2,500,000  tons  of  coarse  sugar.  It  is  probable  that  to  compare 
that  amount  with  the  consumption  of  sugar  in  Europe  it  should  be  reduced 
to  a  little  more  than  on^third  as  the  ^  coarse  sugar*'  of  India,  if  refined  into 
an  article  similar  in  quality  and  equal  in  value  to  the  sugar  used  in 
Europe  and  America,  would  be  in  the  ratio  of  2|  of  ^r  or  coarse  sugar 
to  I  of  refined  sugar.  But  although  a  consideration  of  the  nature  indicated 
is  perfectly  right,  still  it  must  be  added  that  as  an  article  of  food  with 
the  people  of  India,  ^iir  serves  the  purpose,  and  it  might  almost  be  said  is 
to  them  of  corresponding  value  with  the  sugar  of  more  civilized  countries. 

In  Dr.  Qiffen'8  paper  on  «•  Th%  Progress  of  The  Su^ar  Trade**  pub- 
lished on  the  24th  of  May  1880  a  useful  table  is  given  of  the  con- 
sumption of  sugar  in  the  chief  countries  of  the  world.  After  show- 
ing the  amounts  used  in  the  United  States,  in  the  United  Kingdom, 
ai^  in  all  the  other  European  countries.  Dr.  Qiffen  allows  a  quantity 
for  Australasia  and  then  for  '*  other  countries."  He  does  not  show 
India,  China,  Japan  etc,  so  that  it  is  not  permissible  to  affirm  that  the 
"other  countnes^'  include  or  exclude  India.  The  total  consumption 
of  the  world,  according  to  Dr.  Giff«n,  comes  to  5,200,000  tons  of  sugar, 
of  which  the  United  States  takes  29  per  cent,  the  United  Kingdom  21 
per  cent,  all  European  countries  (excluding  the  United  Kingdom)  36 
percent,  Australasia  2  per  cent.,  and  "other  countries**  12  per  cent. 
The  amount  shown  against  other  countries  is  only  580,000  tons.  India 
at  the  present  day  imports  3  cwt.  of  sugar  for  every  cwt  exported.  If, 
therefore,  the  net  import  be  added  to  the  estimated  production  and 
the  figure  just  ^iven  for  the  production  be  reduced  to  the  value  of  the 
figures  dealt  with  by  Dr.  Qiff«n»  it  may  safely  be  stated  the  con^umption 
shown  ac^ainst  "otner  countries"  is  fess  than  half  the  actual  amount 
consumed  in  India  alone.  In  other  words,  it  seems  correct  to  say  that  ex- 
pressed as  sugar  equal  in  quality  with  that  consumed  in  Europe,  the 
people  of  India  use  up  annually  fully  one  million  tons  or  about  the  same 
amount  as  in  Great  Britain.  Or,  leaving  Great  Britain  out  of  consider- 
ation, the  people  of  India  use  a  little  more  than  half  the  amount  consumed 
in  the  whole  of  the  rest  of  Europe.  Taking  this  view  of  the  comparative 
value  of  the  sugar  used  in  the  United  Kingdom  and  in  India,  the  subject 
assumes  a  greater  importance  than  is  given  to  it  by  an  inspection  of  the 
dirty-lool^ing  masses  exposed  for  sale  on  the  village  traders'  stall.  Dr. 
Gifren  remarks  that  the  i,  100,000  tons  of  sugar,  as  imported  into  the 
United  Kingdom,  is  valued  at  ^^  16,500,000.  In  1S84  sugar  was  estimated 
in  the  United  Kingdom  to  have  been  about  half  the  value  of  the  wheat. 
The  consumption  Si  wheat  came  to  26,000,000  quarters,  the  value  of  which 
at  32*.  per  quarter  would  have  been  about  ^^42,000,000.  Sugar,  for  many 
yeafs,  kept  pace  with  other  articles  of  food  in  crowing  cheaper  year  by 
year,  but  recently  it  has  begun  to  lead  in  that  respect.  Thus,  the 
8,000,000  cwt  consumed  30  to  35  years  aeo  cost  the  British  as  much  as  the 
22,000,000  cwt  taken  annually  within  the  past  two  or  three  years.  But 
there  are  certain  features  of  the  British  su^ar  trade  that  must  be  specially 
noticed.  The  value  of  that  article  is  largely  increased  beyond  its  oeclared 
import  value  through  the  very  great  amount  of  it  that  is  usually  refined. 
About  739/X)0  tons  are  refined  or  prepared  for  special  industries.  This 
trade  gives  employment  to  4,260  men  at  the  26  refineries  that  exist  in  the 
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country.  This  shows  about  30  men  for  every  100  tons  refined  per  week, 
or  5,000  tons  per  annum.  The  imports  of  refined  sugar  into  England 
(mainly  from  Germany) have  recently,  however, been  g^atly  increased  and 
the  business  of  refining  for  export  has  decreased.  It  will  thus  be  observed 
that  the  refiners  of  Great  Britain  have  felt  the  modern  tendencies  of  the  sug^ 
trade  quite  as  much,  if  not  more,  seriously  than  the  Indian.  But  there  are 
industries  in  England  that  use  very  large  amounts  of  sugar  which  scarcely, 
if  at  all,  exist  in  India.  Thus,  for  example.  Dr.  Qiffan  tdls  us  that  certain 
leading  confectionery  and  jam-making  nrms  in  London  alone  use  annually 
34/>oo  tons  of  sugar  :  similarly  that  the  turn-over  for  Scotland  of  this 
nature  comes  to  40,000  tons.  An  actual  estimate  of  the  consumption  <rf 
sugar  for  jams,  confectionery,  biscuits,  brewing,  mineral  waters,  etc.,  can- 
not be  obtained,  but  the  point  of  interest  which  it  is  desired  to  urge  here  is 
that  a  very  large  amount  of  the  articles  so  prepared  are  export^,  so  that 
the  actual  consumption  of  sugar  in  the  United  Kingdom  has  to  be  reduced 
by  that  amount  In  India  no  such  export  trade  exists.  The  sweetmeats 
made  are  articles  of  actual  food,  not  sweetmeats  in  the  sense  of  such  luxu- 
ries in  Europe.  The  extent  to  which  the  so-called  sweetmeats  of  India  are 
eaten  both  daily  and  at  festivals,  marriage  ceremonies,  etc.,  must  im- 
press, therefore,  the  argument  here  advanced,  namely,  that  if  the  sugar  used 
in  the  United  Kingdom  was  valued  at  ^16,500,000,  a  considerably  larger 
sum  may  be  accepted  as  representing  the  annual  consumption  m  India. 
It  is  little  to  be  wondered  at,  therefore,  that  in  the  present  keen  competition, 
the  exporters  oi  suear  should  have  earnestly  turned  their  attention  to 
India  as  a  market  ol  great  importance.  At  the  lowest  possible  estimate 
the  industries  of  cultivation  of  cane  and  palms  and  manufacture  and  re- 
finement of  sugar  in  India  must  be  admitted  as  equal  to  at  least 
^20,000.000  annually. 

The  reader  should  consult  the  introductory  remarks  offered  above,  in 
each  of  the  provincial  chapters,  on  the  subject  of  the  area,  outturn  and  con- 
sumption of  sugar.  The  defective  nature  of  the  internal  returns  of  trade, 
in  some  provinces,  precludes,  as  explained,  a  detailed  statement  being  pre- 
pared of  the  total  trade  for  all  India.  The  series  of  tables  that  may  now 
be  here  given,  althougfh  in  some  instances  defective,  are  believed  to  be 
accurate  so  far  as  they  go.  Their  value  is  only  lessened  when  it  is  de« 
sired  to  obtain  for  each  and  every  province  returns  of  the  exact  same 
nature.  The  absence  of  such  uniformity  debars  a  total  statement  being 
prepared,  but  does  nor  render  inaccurate  the  statistical  information  furnish- 
ed. The  Indian  suear  trade  may  be  viewed  under  three  great  sections :  I. 
Foreign.  II.  Internal,  and  III.  Coastwise.  The  trans- frontier  transactions 
{that  IS,  the  sugar  carried  by  land  routes  to  or  from  India)  are  unimportant 
and  may,  therefore,  be  placed  under  the  seaion  on  Internal  Trade. 

I.— FOREIGN  TRADE  IN  REFINED  AND  UNREFINED 
SUGAR. 

A.  Exports  from  India.— In  various  passap^es  of  this  article  the  writer 
has  endeavoured  to  exhibit  the  manner  in  which  the  possible  |^owth  of  a 
great  trade  in  Indian  sugar  was  precluded  through  the  prohibitively  heavy 
import  duty  charged  on  Indian  sugar  by  Great  Britain.  That  duty 
amounted  to  about '85.  a  hundredweight  more  than  was  charged  on  colo- 
nial sugar.  It  existed  until  1836.  It  will,  therefore,  be  instructive,  as 
manifesting  the  early  records  of  Indian  sugar,  to  give  tables  of  the  trade, 
for  some  years  prior  to  and  after  the  removal  of  the  duty.  Column  I II  of 
the  table  oelow  shows  the  imp<»ts  into  Great  Britain  of  Indian  sugar  from 
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1800  to  1821.  The  contrast  with  column  I  shows  the  proportion  of  the 
Indian  to  the  total  imports.  Columns  IV  and  V  dassif^^  the  s^ctual  sales 
made  in  London  for  each  of  the  years,  into  the  two  sections,  sales  from 
Company's  imports  and  from  private  imports.  The  decline  of  the  Com- 
pany's transactions  and  the  growth  of  the  private,  is  a  feature  of  some  im- 
portance as  it  shows  the  extent  to  which  this  branch  of  trade  found  it  neces- 
sary to  escape  from  the  restrictions  enjoined  by  the  Company's  r^ulations 
in  the  character  and  conditions  of  their  investments. 

Statement  of  the  Sugar  Trade  of  Great  Britain  for  the  first  tveniy^two 
yiars  of  the  f  resent  century  designed  to  specially  exhibit  the  share 
taken  by  Indta. 


Analysis  op  the  actual  sales 

Total  of 
an  sorts 
imported 

Total  of 

all  sorts 

exported; 

reduced 

Total  of 
all  sorts 
import- 

AT London  of  the  imports 
from  India. 

1 

into  Great 

ed  from 

Com- 

Private 
Imports. 

Yrars. 

Britain. 

to  raw 
sugar. 

India. 

pany's 
Imports. 

Total. 

Cwt. 

Cwt. 

Cwt 

Cwt. 

Cwt. 

Cwt. 

£ 

1 

11 

111 

IV 

V 

VI 

VII 

1800 

3.390,974 

618^37 

120,471 

111,070 

109,766 

330,836 

545,937 

I80I 

3.164*474 

1.657.551 

226,538 

55.797 

19,111 

74.908 

197.134 

1803 

3.976,564 

1,303,769 

61,313 

55.786 

37,704 

83*490 

158,317 

1803 

4,397,097 

3,046,767 

57,381 

27,510 

21,769 

49.279 

103,473 

1804      .     . 

3.185,849 

1.693,285 

97,928 

78,630 

25,477 

104,097 

273,514 

"f**! 

3.248.306 

1,103,936 
1,103,685 

125,155 

io3,73«; 

29 

103,764 

294,757 

1806 

3, » 78,788 

124,360 

65,806 

156 

65.962 

144.797 

'^    :    : 

3,815,183 

1.013.435 

37.237 

105,503 

7,980 

113.483 

311,658 

3.641,310 

1,363,642 

118,586 

48,447 

5.936 

54*383 

96,728 

1809        • 

3,753,485 

910,6'/  f 

72.587 

31,618 

119 

31.737 

68,990 

1810 

,100,198 

1,496,691 

36,300 

40,534 

8,088 

48,633 

113,410 

1811 

4,808,663 

i>3i9.349 

49,340 

1,834 

12,059 

13.883 

28,550 

1812        • 

3,9 '7,543 

690869 

30,333 
731886 

67,610 

9.646 

77.256 

177,433 

1813        • 

3,763,433 

1,158,163 

47.559 

32,633 

70,191 

316,600 

1814        • 

4,000,000 

1,615,500 

50,000 

42,548 

13.394 

55.942 

316,608 

1815        • 

4,035,323 

3,003,109 

49,849 

3.312 

131,033 

124.344 

383,610 

1816        •       • 

3.984,782 

1,906,711 

125,639 

18,951 

90,770 

109,721 

247,108 

1817 
1818 

3.760.548 

1,663,617 

137,303 

2,774 

73.050 

75,834 

180,757 

3*795.550 

1,671,740 

135,893 

19,086 

98,249 

17.335 

263,071 

1819 

3,965,947 

1.695,637 

163,395 

20,754 

114,649 

135.403 

237,356 

I830 

4,077,009 

1,303,179 

205,527 

18,318 

154,553 

172.871 

263,530 

1831 

4.063,541 

1,659.556 

377,338 

39,731 

141,653 

181,384 

243,726 

Althoufirh  the  East  India  Company  gave  orders,  about  1820,  that  sugar 
should  no  Toneer  form  a  part  of  tneir  commercial  investments,  it  continued 
to  be  exported.  Factories  had,  however,  been  formed  by  private  persons 
which  soon  drifted  into  refineries  and  agencies  to  purchase  Native  sugar, 
and  the  result  was  that,  by  the  time  the  heavy  British  import  duty  was 
equalized  with  that  charged  on  other  sugars,  the  exports  from  Inaia  to 
Enj^land  stood  at  a  little  over  350,000  cwt.  In  1840,  or  six  years  later,  they 
had,  however,  increased  by  1,000,000  cwt. 

The  following  table  compiled  from  the  Proceedings  of  the  Honourable 
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the  East  India  Company  (Statistics  "/Sugar)  shows  the  trade  from  India 
from  the  years  1836  to  1848:— 

The  Exports  of  Sugar  from  India  during  the  twelve  years  immediately 
following  the  equaligation  if  the  duty  charged  on  the  imports  into 
Great  Britain  with  that  levied  on  Colonial  Sugar. 


Years. 

Exported 
to  Great 
Britain. 

Toother 
Port* 

Total  ex- 
suf^raod 

Value  in 
rupees. 

Average 
value  per 
maund. 

•       I. 

11. 

III. 

IV. 

V. 

Cwt 

Cwt. 

Cwt. 

i?    a.  p. 

1836-37     . 

36o^i7l 

i8o,354f 

440,971! 

51,38.460 

85a 

1837-38     . 

425,611! 

156,367* 

58i,979f 

67,18,911 

8    3  "T 

1838-39     • 

532»74if 

98,049? 

63o,79of 

74,63,088 

8    9    4| 

1839-40     . 

533.332I 

79,4551 

6o2,777f 

73*60,036 

8  11    6| 

1840-41      . 

1,326,^1 

48,315 

1,374,850! 

1,64,68,898 

9    3    7l 

1841-49     • 

i,037»5oif 

49,707f 

1,087,308! 

1,39,16,426 

9    2    3l 

1841-43     . 

1.123,675 

23.»32| 

1,146,807! 

1,48,35,773 

9    3    3J 

1843-44     . 

i,o97»482f 

4,360 

1,101,843! 

1,46,04,641 

9    7    5J 

1844-45     . 

1,084,2921 

i5,o77l 

1,099,369! 

M6,9i,956 

•988! 

1845-46      .        . 

1,308,045 

5,793f 

1,313,838! 

1,78,93.188 

9  11    7 

1846.47      . 

i,303,8iif 

ai,343f 

1,235,155 

1,67,98,655 

•     9  13    of 

1847-48      . 

i,i68,944f 

6o,883f 

1,229,828 

1,66,38,524 

;    9  10   6J 

The  very  sudden  rise  in  the  exports,  which  is  shown  to  have  taken  place 
in  1840-41,  IS  to  be  accounted  for  by  the  material  reduction  in  the  produc- 
tion of  sugar  in  the  West  Indies  in  consequence  of  the  Emancipation  Law 
which  came  into  effect  in  1838.  A  decline  is  also  perceptible  in  the  above 
table  from  1 841  to  1845,  'n  which  year  a  reduction  took  place  \n  the  duty 
charged  by  England  on  Bengal  and  all  muscavado  sugars,  from  A^*.  to  14*. 

But  there  is  still  another  peculiarity  in  the  figures  shown  in  the  above 
table.  The  grand  totals  in  column  III.  (at  least  for  the  years  1843- 1848) 
will  be  found  by  comparison  with  the  totals  in  the  uble  below  to  have 
represented  the  exports  from  Calcutta  alone.  Madras,  which  at  the  present 
day  has  become  the  chief  exporting  province,  took  no  share  (or  practically 
no  share)  in  the  trade  during  very  nearly  the  first  half  of  this  century.  It 
enjoyed  a  small  trade  during  the  closing  decades  of  the  eighteenth  century, 
but  was  not  placed  on  the  same  favourable  terms  as  Ben^  until  the  end 
of  1839.  In  Wilkinson's  Commercial  Annual  we  are  furnished  with  parti- 
culars of  the  External  Trade  of  Bengal  compiled  from  the  Customs  returns 
of  that  province,  and  the  informaSon  there  ^ven  should  naturally  be 
regarded  as  not  embracing  any  pordon  of  the  Madras  tcade. 
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The  fdlowing  analysis,  prepared  from  ^N'^VXxkzoW^  Commercial  Annual 
~a  tabular  statement  of  the  External  Commerce  of  Bengal,  during 
the  years  1843  ^^  i^S^^  <n^y>  therefore,  be  usefully  given  in  this  place  :«- 


FOREIGN 
TRADB. 

Exports. 


Exports  of  Sugar  and  Kliaurfrom  Calcutta. 

I 

Conatrlcs  to  which 
Eiported. 

1843-44. 

1844-45. 

1845-46. 

1846-47. 

1847-48. 

i84«-49. 

«849-5ow 

Great  Britain      . 
Booibay               •        • 
(lolfo     (Arablao     and 
PttsiaB)    .       .       . 
Madras        •       .       . 
Ceyloa          .        .        . 
Pcgn     .... 
N«w  HoUaad        .        . 
Cape  and  St.  Helena  . 
North  America     . 
MaldlTes      • 
ManrHins    . 
Balasore      . 
Antwerp 

Mds. 

15.36,476* 
1,150* 

3.054I 

STo* 
"*i5o* 

Mds. 
15,18,009 
9.403 

I.449I 

157I 

5.859 

730 
*"44« 

Mds. 
i8,3i,»63* 

»,957 

5s 

768 

90} 

s,oi7* 

1.019I 

'"487 
150 

Mds. 
I«.85kJ36 
15.786 

5.93H 

a.o8i 

4.753* 

136 

"«64| 

Mds. 
TO.373I 

6,101 
8S6 

3,776 
384 
995 

1.385 
■30 

1.038 
146 
5o| 

Mds. 
1«.34.569, 
93456* 

5.954* 

101 
».8a7i 
340* 
5,637* 
701 1 
385 
463* 

'""5* 

Mds. 
17.94,797* 
i4.aio 

4.535 
341 
40 
55a* 

Total  in  Imduh  Mas* 

15.43.581 

■5,39.117 

18,39.374 

i7,i5.a«7 

17,31.759 

■7,43«450 

i8,aa,8o5 

Total  in  Cwt.       • 
accepted  as  fth  cwl.) 

1,101,843 

1,099.369 

1.313.838 

I,sa5,i55 

i,as9.«ia 

i.«45,3ai 

i,3oa.0O3 

It  may  be  here  pointed  out  that  it  is    significant  Wilkinson  should  not 
have  shown  Calcutta  as  importing  sugar  from  Madras  or  from  foreign 
countries.     Bengal,  during  the  years  dealt  with,  may  therefore  be  regarded 
as  having  held  its  own.    The  imports  of  foreign  sugar  forty  years  aj^o  went 
almost  entirely  to  Bombay,  and  Beneal  exported  largely  to  countries  from 
which  it  now  draws  supplies.    AiK)ther  feature  of  some  importance  may 
also  be  alluded  to,  vtB,,  that  the  exports  seem  to  have  been  almost  entirely 
in  refined  sugar.    The  amounts  ol  rdb  or  of  ^r  were  so  unimportant  that 
they  were  viewed  as  involving  no  serious  error  by  being  treated  along  with 
sugar  generally. 

As  bearing  on  the  question  of  Madras  exports,  the  following  analysis  of 
the  Indian  Export  Trade  may  be  furnished  for  the  years  1851  to  1862.     It 
will  then  be  seen  that  Madras  is  exhibited  as  having  had  in  1851  a  very  con- 
siderable foreign  export  so  that  the  table  from  Wilkinson's  Commercial 
Annual  should,  as  it  is  stated  to  be,  be  accepted  as  indicating  the  Bengal 
section  only  and  the  earlier  tables  (furnished  above)   which  have  been 
compiled  from  the  Honourable  the  East  India  Company's  Proceedings  may 
be,  therefore,  regarded  as  dealing  also  with  the  Bengal  Trade  although 
stated  to  be  '*  East  India  suear,"  a  definition  which  should,  of  course,  have 
included  Madras  as  well  as  Bengal.    This  is  the  only  explanation  by  which 
the  totals  in  certain  years,  which  appear  in  both  sets  of  returns,  could  be 
identical.  The  Act  XXXI  I.  of  1 836  which  equalized  the  duty  in  Bengal  sugar 
imported  into  England  was  only  extended  to  include  Madras  (Act  XV.)  in 
1839.    There  is,  however,  abundant  evidence  in  support  of  the  opinion 
already  advanced  that  for  well  on  to  the  middle  of  this  century  the  export 
trade  of  Bengal  in  sugar  might  almost  be  viewed  as  that  of  all  India.  There 

transactions  shown  in  the  above  tables  as  expressing  the  total  sugar  export 
trade  from  India.    From  about  1850,  however,  we  possess  precise  inform- 
ation as  to  the  total  trade  and  the  shares  Uken  by  each  province. 
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Analytical  Statement  showing  the  quantities  of  Sugir  export 'd  annually 
of  Europe^  America,  and  other  Ports  Foreign  to  India,  aistin^ 


From  Ports  in  the 
Presidency  of 


Bengal 


Madras 


Bombay 


British  IndiaN 


Places  whither  Exported. 


Great  Britain  «  •  • 
Continent  of  Europe  •  • 
America  •  .  •  . 
Other  Ports  Foreign  to  India  * 


Total 

To   Ports   in    India,  but  not    in 
Bengal  Presidency  t  .        •        • 

Total 


Great  Bribun       •        •        •  • 
Continent  of  Europe     •        • 

America       •         •         •        •  • 

Other  Ports  Foreign  to  India  •  • 

Total       . 

To  Ports  in  India,  but  not  in 
Madras  Presidency  t  . 

Total       • 

Great  Britain        •        •        •        • 
Continent  of  Europe     •        • 

America 

Other  Ports  Foreign  to  India  * 

Total 

To  Ports  in  India,  but  not  in 
Bombay  Presidency  t 

,  Total       • 

Great  Britain        .        •        •  . 

Continent  of  Europe     .        •  • 

America        •        •        .         •  • 
Other  Ports  Foreign  to  India • 

Total       • 

To  Ports  in  India  from  one  Pv-esi- 
dency  to  another,  but  exclusive 
of  the  Port  to  Port  Trade  within 
each  Presidency  .        • 

Total 


1851-53. 


Cwt. 

1,106,398 

3,473 

i»735 

16,578 


1,138,084 


59,a9i 


1852-53. 


Cwt. 
1,048,336 
153 
2,876 

31.999 


1,083,264 


"«»376 


'#187,375 


399,753 
2,775 

'9,609 


413,137 


424,125 


67,287 


67,287 


4,653 


7>»94o 


1,506,051 

6248 

1,735 

93,474 


1,607,508 


75.932 


i»683,44o 


1,199,640 


307,634 

"461 
23,857 


331.942 


8.113 


340,055 


770 
61,671 


1853-54. 


Cwt 

458,429 

1,667 

1,004 

39,218 


500,318 


9,»75 


509,493 


493,712 
10,053 


503,764 


30,709 


534.473 


62,441 


4,290 


66,731 


1,356,630 

153 

3.337 

117.527 


1,477,647 


83,950 


83,972 


4*261 


88,233 


952,163 
1,667 
1,004 

133,220 


i,o88,Q54 


128,779 


1,606,406 


44.145 


1,132,199 


•  Consisting  of  Aden,  Africa,  Arabian  and  Persian  Gulfs,  Australia,  Cape  of  Good 
Saint  Helena,  Straits  Settlements,  Sonmiani  and  Meckran,  Suez,  Turkey,  West 
t  Bengal  to  Ports  on  the  Coromandel  and  Malabar  and  Canara  Coasts,  Madras 
Madras  to  Indian  French  Ports,  Bombajr,  Cutch,  ^nd,  Calcutta,  Arracan,  Chitta 
Bombayto  Calcutta,  and  Ports  on  Malabar  and  Canara  Coasts. 
^.^.— The  exports  from  Bombay  Presidency  are  entirely  Impotts  Re-exported. 
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from  each  Presidency  cf  British  India,  to  Great  Britain^  the  Continent 
guishing  also  the  Port  to  Port  Trade,  from  one  Presidency  to  another. 


1854-55.      1855-56. 


Cwt 
5*>,43i 
14,027 

14,903 
79^76 


629,237 


374>753 


903,990 


187,954 


206,841 


24,423 


231,263 


362 
106,500 


106,862 


2,684 


109»546 


708,747 
14,027 

14,903 
ao5,263 


94^940 


301,859 


1.344*799 


Cwt 
607,117 
19,799 
21,340 
81,802 


730,058 


160,708 


not  stated. 


890,766 


430,280 
3^864 


433,144 


30,400 


463,544 


28,728 
85)130 


13.858 


3,737 


117,585 


1,066,125 

19,799 

31,340 

169,796 


1,277,060 


194.835 


M7i,895 


1856-57. 


Cwt 

755,983 
104,683 
50,265 
77,394 


988,^24 


502,281 
717 

2,220 


505,218 


36,148 


531,366. 


8,939 
66,300 


75,339 


3,677 


78,906 


1,267,193 
105.400 
50,365 
145.814 


1,568,671 


1857-58.      1858-59, 


Cwt. 

419,808 
33,043 
33,405 
41,687 


517,943 


226,086 


744,039 


339,654 

3^,449 

5,035 

8,026 


366,164 


11,868 


378,032 


3,383 
75^738 


78,021 


4,135 


82,146 


751,745 
46.493 
38,440 

135,451 


962,128 


343,079 


[,204,307 


Cwt 

662,528 

4,484 

15,519 

87,609 


770,140 


356,654 


1,026,794 


333,175 
1,573 

3,134 


337,871 


18,303 


256,174 


445 
105)441 


105,886 


4.898 


110,784 


896,148 

6,056 

15,519 

196,174 


1,113,897 


•7^^855 


1,393,753 


1859-60.       1860-61.  I  1861-62. 


Cwt 

381,611 
16,508 
11,756 
76,114 


485,989 


179,153 


665,141 


304,02a 
4,980 


309,002 


35,55a 


334,554 


1,857 
63)153 


65,010 


4,406 


69,416 


687,490 
16,508 
11,756 

144,347 


860^001 


209,110 


1,069,111 


Cwt. 
380,904 
16,328 
19,711 
63,228 


480,171 


232,187 


712,358 


313,902 
223 

3,307 


317,433 


22,150 


339,582 


1,206 
47,153 


48,358 


5,377 


53.635 


696,012 
16,551 
19,711 

113,687 


845,961 


259,614 


1,105,575 


Cwt 

388,595 
11,862 

78,147 


378,643 


338,694 


717,337 


10,467 


358,066 


325 
82,220 


83,445 


7,475 


89,920 


534,180 
12,102 

39 
162,366 


708,687 


356,636 


*o65,333 


Hope,  Ceylon,  China,  Java,  Maldive  Islands,  Mauritius  and  Bourbon,  New  South  Wales 
Indies.  ' 

Pegu,  Bombay,  Karachi,  and  Indian  French  Ports, 
gong,  Goa,  Moulmain,  and  Pegu. 
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It  may  be  a^in  observed  that  in  the  returns  furnished  by  the  above 
tables  no  distinction  was  made  into  refined  and  unrefined  sugar.  In  the 
early  years  of  this  trade  such  a  distinction  scarcely  existed.  The  East  India 
Company  found  that  it  only  paid  to  export  the  purer  article,  and  indeed 
sugar  was  treated  as  a  ballast  cargo  to  be  used  in  place  of  saltpetre.  It 
would  not  pay  to  export  it  as  an  ordinary  cargo,  the  freight  from  India 
being  too  high.  Even  as  a  ballast  cargo  it  was  found  that  the  better  qualities 
were  more  profitable  than  the  inferior.  M'ith  the  growth  of  refineries  in 
England  and  through  the  vast  improvements  in  shipping  and  consequent 
cheapening  of  freights,  it  not  only  became  possible  however,  but  was  more 
profitable  to  export  the  crudely  refined  or  unrefined  sugars  Accordingly, 
the  distinction  in  the  trade  returns  had  to  be  made  into  these  two  great  sec- 
tions, in  the  tables  which  may  now  be  given,  the  exports  from  India  are 
shown  from  1871  to  1891.  The  fieures  in  column  I,  it  will  be  observed,  are 
the  totals  of  refined  and  unrefined  sugar  from  1871  to  18759  and  after  that 
year  columns  I  and  III  separate  the  returns  into  the  classes  named.  Each 
year,  therefore,  as  the  relative  proportions  of  the  two  dasses  changed,  it  would 
have  b<^ome  more  and  more  incorrect  to  add  together  the  quantities  of 
refined  and  unrefined  sugars.  Before  a  fig^e  to  express  the  total  can  now 
be  arrive  d  at,  the  former  has  to  be  reduc^  to  the  value  of  the  latter,  in  the 
ratio  of  2|  to  i,  and  in  some  provinces  3  to  1  would  be  even  safer.  The 
table  above,  which  gives  the  trade  from  India  to  England  from  1851  to 
1862,  a  decline  is  shown  of  the  quantitv  from  1,506,051  cwt.  to  534,180 
cwt.  In  1871-72  the  exports  had  still  further  declined  to  373,897  cwt. 
From  that  year  to  the  present  there  has  been  an  almost  uniform  falling 
off  in  the  quantity  of  refined  sugar,  but  a  steady  improvement  in  the  un- 
refined article.  The  highest  record  of  Indian  exports  appears  to  have 
been  1883-84  (if  the  year  1876-77  be  excluded,  an  abnormal  year),  since 
which  year  it  may  be  said  a  decline  in  the  total  of  the  two  classes  has 
been  manifested  :— 

Exports  hy  Sea  of  Indian  Susrar  to  Foreim  Countries 


To  allow  of 

comparison 

with  the  early 

Ybars. 

Refined  or  Crys- 
tallized, and 
Sugar-candy. 

Unrefined  Sugar, 
Molassts,  Gdr,  etc. 

returns,  the 

^rand  total  may 

be  shown  by 

reducing  refin- 

ed to  unrefined 

sugar. 

I. 

n. 

III. 

IV. 

V. 

Cwt. 

» 

Cwt. 

These  figures 

Cwt. 

1871-73 
1873-73     . 

63o',938 

38,80,482 
49,27*432 

should  not  be 
accepted  as  cor- 

63o!938 

1873-74     . 

294,818 

33,78,327 

294.818 

1874-75     . 

498,054 

31,92,383 

I 

fined  sugar  is 
not  known. 

498,054 

1875-76     . 

107,308 

11,04,274. 

313,554 

14,35,100 

581,574 

1876-77      . 

674,627 

72,57,281 

418,998 

19,94,680 

3,105,565 

1877-78     . 

477,128 

49.74,679 

366,997 

34,83,834 

1,559.8x7 

1878-79     . 

5i»c43 

6,96,793 

328,713 
379,616 

13,46,808 

356,3» 

1879-80     . 

44,963 

5,91,653 

14,67,061 

393,033 

1880-81      . 

18,915 

3,24,562 

515,359 

37.93.946 

563,546 

1881-83     . 

34,010 

5,05,854 

883,483 

54,76,463 

968,508 
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mad  Unrefiaed  Sugar. 

ir  ^u.^^   SACCHARUMi 

{G.Wait,)         Sugar. 

companson 
with  the  early 

Tfigi- 

Bzportt. 

YbAks. 

Refined  or  Crys- 
bOtiied^aiid 
Sug«r<miidy. 

Unreined  Sugar^ 
Molasies,  Cur,  etc. 

retumt,  the 
]^nd  total  may 

be  shown  by 
reducing  refin- 

■ 

ed  to  unrefined 

sugar. 

1. 

II. 

III. 

IV. 

V. 

Cwt. 

M 

Cwt. 

R 

Cwt. 

1883-83     . 

111,274 

13,01.331 

1,307,434 

67,86,438 

1,485,639 

1883-84     . 

303.693 

33,86,004 

1,436,837 

71,46,161 

1,936,059 

55,323 

7*14,940 

1,015,596 

47.45,755 

1,153,903 

1885-S6 

34,943 

3,39.787 

1*143,598 

49,24,337 

1,304^3 

1887-88 

-33,340 

r^ii^gi 

953,066 

46,06,597 

1,036,416 

37,733 

1,008,565 

4i,95A)9 

1,103,873 

1888-89 

34^33 

4t33,63i 

978,955 

50,69,771 

1,065,363 

i889i)o 

111.323 

14,91.330 

1,309,331 

76,80,470 

1,587,638 

1890-91 

38,768 

3.83,754 

795,973 

37,91^71 

867,893 

In  order  to  demonstrate  more  fully  the  present  state  of  the  Indian  sugar 
trade,  the  following  analysis  of  the  returns  of  each  fifth  year  since  1875-76 
may  now  be  shown  :— 
Analysis  qf  the  Indian  Foreign  Exports  for  each  fifth  year  since  187 $'76. 


Rbfinkd  ok  Crtstallizbd  Sugar  and  Sugar^andy. 


J? 


Provinces 

from  whence 

exported. 


Bengal 
Bombay 
Sind    . 
Madras 
Burma 

Total 


TOTAI. 


TOTAt 

Beneal 
Bombay 
Sind    . 

'Madras 

^  Burma 

Total 


Cwt 


83,995 

13,161 

334 

9,836 

3 


107,308 


3,618 


18,915 


4*338 
3,913 


8,09,768 

1,99,031 

3.534 

99,917 

34 


11,04,374 


i,63,3do 
96,736 


3,34,563 


34»943 


1,803 
11,616 

95 
iS,doa 

53 


a8,768 


47,551 

34/>89 

161 


$#39,787 


«^o6 

1,76,874 

1,419 

1,80^850 

405 


Cowitries  to  which 
exported. 


United  Kingdom 

Ceylon 

Arabia 

Aden  . 

United  States 

Turkey  in  Asia 

Other  countries  th 

Ceylon 
Arabia 
Aden  . 
Other  couatraesth 


Cwt. 


65,593 
17,633 
8,794 
3.939 
3.751 
3,8i6 
e  balance. 

11,656 
3,399 
1,131 


3,83,754 


Ceylon 

United  Kingdom  . 

ArabU 

Other  countries  th 


Ceylon 

A<len   . 

Per^ 

Turkey  in  Asia    . 

Eastern    ooati  of 

Africa* 
Other  countries  th 


18/544 

3MOO 

1.480 
balance. 


16,316 
3.137 
3.573 
3,330 
1.875 

e  balance. 


5.51.119 

3.30,094 

1,38,348 

58,700 

38,133 

44»383 


3,09,169 
5i,<«4 
18,369 


3/5o,547 
33,181 
14,198 


1,95.571 
40,753 
43,013 
37,313 
38,953 


23  A 
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Unrbfinbd  Sugar,  Molasses,  G^r,  btc. 


Provinces 

from  whence 

exported. 


'Bengal 
i  Bombay 

Sind  . 
[Madras 

Burma 


Total 


'Bengal 
I  Bombay 
Sind    . 
'  Madras 
^  Burma 


Total 


'Bengal 
1  Bonibay 

Sind  . 
'Madras 

Burma 


Total 


Bengal 
Bombay 
Sind    . 
Madras 
Burma 

Total 


Cwt 


131 

13,390 

07 

399,807 

i,i39 


3I3>554 


13.983 

6,140 

167 

494*375 

594 


515,359 


2,313 

ia,343 

27 

1,136,794 

1,133 


1,143,598 


423 

13,767 

313 

780,283 

1,389 


795,973 


1,560 

1,04,767 

751 

13,24,175 

3,849 


i4,35,»co 


1,08,137 

58,831 

1,604 

36,33,939 

1,455 


27,92,946 


16,937 

95,782 

318 

48,08,833 

2,567 


49,24,337 


3,100 

1,33,368 

1,870 

36,58,658 

4,975 


37,91,871 


Countries  to  which 
exported. 


United  Kingdom 

United  States 

Arabia 

Ceylon 

Aden  . 

Other  countries  th 


273,128 
15,110 
13,238 
8,140 

e  balance. 


United  Kingdom 

Ceylon 

Arabia 

Aden   . 

Other  countries  th 


United  Kingdom 

Egypt 

Spam  . 

St.  Helena  . 

Arabia 

Other  countries  the 


United  Kingdom  . 

Aden   . 

Arabia 

Ceylon 

Straits  Settlements 

Other  countries  the 


Cwt 


498,074 
8,603 
6,051 

e  balance. 


793.525 
145,931 
91,173 
84,377 

balance. 


756,438 
13,611 
13,034 
10,659 

balance. 


13,90,390 

50,640 
1,06,480 

29,417 
19,520 


26,74,717 

41,654 

57,890 

7,930 


33,88,536 

6,39,103 

3,90,651 

3,24,436 

83,838 


34,95,69s 

1,15,950 

1,09,031 

57,864 

4,010 


The  reader,  in  contrasting  the  figures  exhibited  in  the  above  table,  with 
those  for  the  years^  1851  to  1863,  will  be  able  to  discover  the  radical 
changes  that  have  taken  place.  The  Indian  export  traffic  may  be  said 
to  have  changed  from  Bengal  to  Madras,  and  from  refined  to  unrefined 
supfar,  during  the  past  twenty  or  thirty  years.  Indeed,  it  may  safely  be 
said  that  there  has  been  a  steady  dedine  in  the  export  of  refined  sugar 
from  India  since  the  year  1845. 

B.  Imports  into  India.— If  the  change  in  the  character  of  the  Indian 
Foreign  Export  Trade  in  sugar  be  regarded  as  significant,  many  persons 
may  be  disposed  to  view  the  revolution  of  the  import  traffic  as  fraught 
with  positive  danger  to  the  Indian  cultivator.  The  writer  has  already 
tried  to  combat  that  position  by  showing  that  the  immense  and  yeariy 
increasing  imports  do  not,  so  far,  appear  to  have  caused  a  decline  df  pro- 
duction. He  does  not  wish  it  to  be  thought,  however,  that  he  regaras  it 
as  impossible  that  foreign  sugars  may  in  the  future  effect  that  result,  but 
rather  that  there  are  no  indications  of  immediate  danger. 
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TRADE. 

Imports* 


Imports  by  sea  of  Sugar  from  Foreign  Countries. 

Rbpinbo  or  Cystallized  Sugar. 

Unrbfinbd  Sugar, 
MoLASSBS,  G6r,  etc. 

Years. 

I. 

II. 

III. 

IV. 

Cwt. 

R 

Cwt. 

a 

1871-73 

563,559 

70,63,545 

No  informa* 

fi  34,240 

1872-73 

343,450 

43,61,124 

tioo  aato 

quantity 

available  for 

.     40,337 

1873-74       . 

435,570 

55,55.169 

1     H'^V" 

1874-75 

395*715 

51,58,647 

thete  years. 

L    6,989 

1875-76 

610,534 

89,39.283 

2,627 

19.9^ 

1876-77 

356,304 

40,22,105 

1,801 

I3M58 

1877-78 

473»333 

79,67,329 

1,773 

13,029 

1878-79       . 

918,303 

M7,75»653 

5,179 

^'^2 

1879-80 

647,630 

1,06,59,414 

4*379 

38,467 

i88o«i 

983,362 

1,60,96.243 

4,059 

'^•222 

1881-83 

772,519 

1,34.21,893 

3.463 

15,688 

1883-8^ 

669,348 

1,08,56,003 

3,324 

13,607 

1883-84 

739,321 

1,14,61.689 

7,588 

32,013 

1884-85 

1,613,067 

3,13.89,937 

3.807 

18,440 

1885-86 

1,164,056 

1,45,58,063 

7,130 

33,909 

1886^7 

1,678,490 

3,05,46,411 

71*065 

2,58.985 

1887-88 

1,715,003 

2,08,03,360 

93,477 

3,32,810 

1888-89 

1,450,481 

1,74,12,643 

167,229 

4,96.747 

1889^ 

1,633,631 

3,16,91,047 

99,492 

3»09.44i 

1890-91        ...... 

2,734,49" 

3,33,68.496 

i97Mio 

7,30  365 

■  ,             =; 

In  the  remarks  offered  above  it  has  been  the  custom  in  discussing 
published  returns  both  of  production  and  export,  to  reduce  the  Indian 
sugars  to  the  standard  of  gAr.  This  may  be  done  by  accepting  the  ratio 
at  2)  gur  to  I  sugar  or  3  gur  to  I  sugar.  Some  writers  consider  the  for- 
mer as  sufficient;  others  the  latter.  In  order  to  keep  up  this  standard  it 
becomes  necessary  to  express  the  figures  in  column  I  as  gur  and  to  add 
the  result  to  column  III,  in  order  to  compare  the  total  imports  with  the  ex- 
ports (column  V  'of  table,  page  338).  It  will  t>e  seen  that  the  Foreign 
Imports  are  almost  entirely  in  refined  sugar,  while  the  Foreign  Exports  are 
almost  exclusivdy  in  unrefined  sugar. 

The  first  direct  effects  of  the  beet-sufi^ar  production  of  Europe  on  India 
were  {a)  the  closing  of  the  markets  to  which  India  exported  refined  sugar, 
{h)  the  throwing  on  the  market  large  quantities  of  colonial  sugar  which 
sought  an  outlet  in  I  ndia.  From  both  of  these  influences,  it  will  be  observed, 
a  larger  amount  of  crude  sug^ar  must  have  become  available  in  India.  Con- 
sumption increased  through  the  slight  fall  in  price  thereby  occasioned, 
and,  finding  a  demand,  production  extended.  But  in  time  beet-root  sugar 
had  to  seek  foreign  markets.  Within  the  past  few  years,  therefore,  larc^e 
quantities  have  begun  to  pour  into  India,  so  that  we  have  now  not  omy 
cheap  Colonial  cane  refined  sugar  but  still  cheaper  beet-sugar  being 
pressed  on  the  Indian  consumer.  This  fact  explains  the  immense  and 
sudden  expansion  of  the  imports  shown  above  for  1890-91. 

The  following  table  may  be  now  given  in  order  to  furnish  an  Analysis 
of  the  Indian  Imports  of  su^ar  during  each  fifth  year  since  187  $-76  .•— 


Conf.with 

40,3i^f329, 
343-44,34^ 
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Fordgn  Trade  ia  Refined 


FOREIGN 
TRADE. 

Imports. 


Rttfintd  Sugar  and  Sugar^candy 


Years. 

Provinces  into 
which  imported. 

Cwt. 

R 

Countries  from 
whence  imported. 

Cwt, 

1875-76 

rBeiwal 
\  Bombay 
-{SInd     .        . 
/Madras 
V.  Burma         , 

Total 

\  Bombay       I 
^Slnd     .       , 
/Madras 
V.  Burma 

Total 

\  Boxnjbay       ! 
<Slnd     .       . 
/Madras 
(.Burma 

Total 

/Bengal 
\  Bombay 
^Slnd     . 
/Madras 
\  Burma 

Total 

ISO 

585.844 

162 

f.036 

23.332 

86,10,151 

3.226 

22,633 

3.00,558 

Mauritius 

China  (Hong-Kong) 
Straits  Settlemeatt  . 
Madagascar 
UnltS  Kingdom      . 
Other    countries  the 
balance. 

Mauritius 

Straits  Settlements  . 
Java         ... 
Other  countries  the 
balance. 

Mauritius 

China  (Hong-Kong) 
Straits  SetUements   . 
Unked  Kingdom       . 
lava 

Other  co^ntrlcf   the 
balance. 

Maurltlui          .       . 
(Germany 

United  Kingdom       . 
China  (Hong-Kong) 
Straits  SetUements   . 
Other  countries   the 
remainder. 

518,201 
63,005 

28^009 

IS 

746,209 

140^956 

81,992 

12,004 

890,545 
190,556 
38,399 

1,345.383 
709.195 
281,196 
195,9x2 
114,4^ 

74,45,3x2 

ii/)0,72y 

3.71.367 

7,540 

5,9x6 

610,524 

89,39,183 

i88o-8i 

^43,173 
890,52X 

.    1.038 
47,522 

7.58,134 

1,45.67,  X64 

236 

25k>69 

7,45,340 

x,i9,90.799 
25.29,771 

982^262 

1.60,96,243 

1885-86 

83.347 

x,037.7x8 

12.377 

2,251 

28,363 

xx,53.897 

1,27,64,644 

1.67,790 

40,079 

4,31,653 

5.65.434 
2,28.533 
1,89,942 

1.164.056 

1,45.58,063 

1890^1 

5x1,796 

7»56i 
129,179 

61,90,135 

2.06,14.116 

46.54,293 

1,06,097 

17,03.855 

X.63.03.X89 
84.02,707 
34,82,357 
26,13.508 
15.00,124 

a.734.49x 

3.32,68,496 

Unrefined  Sugar,  if  classes,  Gur,  etc. 


Years. 


Provinces  into        p,^ 
which  imported.      ^^' 


1I7S-76 


1880-81 


1885-86 


1890-91 


Bengal 

(Bombay 
SInd  . 
Madras 
Burma 

ToTAfc 


Total 

!  Bengal 
Bombay 
SInd     . 
Madras 
Burma 

Total 

^Bengal 
\  Bombay 
^  Sind     . 
/Madras 
(.Burma 

Total 


2 
958 
178 
680 
809 


2,627 


2,388 
569 
988 

1x4 


4,059 


5,603 

1,080 

289 


U 


7,130 


192.840 

3rl20 

15 

1,370 

65 


197.4x0 


1x4 
8,340 
X,3I3 
3,^49 
6,573 


19.989 


2,888 

3,8o(J 
726 


15,329 


4.fi49 

t.929 

302 

678 


22,909 


7,10.747 
13.095 


S.583 


7,30,365 


Countries  from 
whence  hnported. 


Eastern     Coast     of 

Africa     . 
Stralto  SetUements 
Ceylon 
Arabia 

United  Kingdoip 
Other  countries   the 

balance. 


Maurltlos 
Ceylon 
Arabia 

Other  countries 
balance. 


the 


MauriUut 

Straits  SetUements  . 
Arabia 

Other  countries  the 
balance. 


Mauritius 

Java 

Strait*  Settlements 

Arabia 

Other  countries   the 
balance. 


Cwt. 


975 
810 
573 
126 
116 


a,a29 
896 
629 


6,247 
355 
264 


149.562 

40,053 

4,477 

1,908 

1,364 


7,007 
6,603 
2,594 
1,377 
1,276 


6,921 
2,670 
3,163 


16,967 
2,564 
1,500 


3,6o,82< 

3,12,916 

44.940 

5.724 

S,546 
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But,  to  exemplify  more  fully  the  leading  features  of  this  modem  import 
trade,  the  following  analysis  of  the  past  five  years  may  be  furnished.  The 
growth  of  the  imports  from  the  continent  of  Europe  will  perhaps  be  viewed 
with  greater  concern  than  the  older  traffic  with  Mauritius,  since  it  re- 
presents ihe  amounts  of  beet-sugar  being  used  in  India  :— 

Analysis  cf  some  of  the  chief  items  of  the  Imports  of  Foreign  Sugar  into 
India  since  188 $-86, 


Coantrics  from  whence 
obUined. 

i88S^. 

1886-87. 

1887-88. 
Cwt 

1888-89. 

1889-90. 

1890-91. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

"»""'••     .{S'.5."«'„'cd- 

890,545 

1,310,350 

1,305^65 

I,S43,334 

1,377,119 

1,345.383 

6,347 

66,7,1 

91,183 

163,991 

89,340 

149,563 

Germany  .        .     Refined      . 

0 

59 

6,881 

0 

40,734 

709,195 

Prance       ,        .    Refined 

373 

81a 

150 

757 

3,979 

9,356 

Austria      ,        .    ReAi.ed      . 

0 

9,899 

4,380 

196 

ajosy 

31.374 

Bdgiun    .        .    Refined      . 

0 

579 

1,195 

1,403 

3,497 

35,044 

Italy           .        .    Refined      . 

0 

347 

334 

6 

0 

51 

United  Kingdom    Refined      . 

19.379 

37,340 

47,397 

617 

35,103 

381,196 

Straits      SeUle-  >  Refined       . 
n»ents                f  Unrefined  . 

38,399 

51*117 

91,853 

88,367 

97.341 

8,763 

153,353 

114,467 

355 
190,556 

,735 
344,859 

773 
316,035 

1,560 
115,814 

4,477 
195,9" 

CTU.-   .    .{tt^^: 

6m 
74 

J> 

5,376 
•  ,337 

55 

679 

30,193 
1,097 

571 
1,364 

Gramd  Total  r  Refined,  cwt 

1,164,05 

I, ($78,490 

1,715,00a 

1,450,481 

1,633,631 

3,734,49* 

or  ALL            Unrefined,,, 

7,130 

71,065 

93,477 

167,339 

99,493 

197.410 

FoaiioM         Refined,     R 
iMPoats      vUnrcfineo,  „ 

1,45,58,063 

3,05,46,411 

3.08,03,360 

i,74,ia,643 

a,i6,9l,047 

3,33,68,496 

S3,90g 

«.58,985 

3,33,810 

4,96,747 

3,09,441 

7.30,365 

Mr.  J.  E.  O'Oonor  (Review  of  the  Trade  of  India  for  1890-91)  says  of 
the  imports  of  sugar  by  India  (from  Foreign  Countries)  that  the  increase  is 
a  noticeable  feature  :—"  Of  refined  sugar,  which  is  mainly  what  India 
imports,  the  quantity  imported  was  about  68  per  cent,  more  than  in 
1889-90,  the  excess  being  chiefly  beet-sugar  imported  from  Germany. 
This  is  an  immediate  and  direct  result  of  the  system  of  sugar  bounties, 
aided  by  the  development  of  direct  ste^m  communication  between  India  and 
Germany,  and  bv  the  course  of  exchange.  It  is  worth  while  to  draw  atten- 
tion here  to  the  fact  that,  whereas  in  former  years  India  exported  more 
sugar  than  she  imported,  that  feature  has  in  the  last  few  years  been 
rapidly  reversed  "  Last  year  India  imported  2,734,491  cwt.,  while  the 
exports  came  to  324,741  cwt,  only,  so  that  fully  three  cwt.  were  received  by 
India  for  every  cwt  that  she  furnished  to  the  outer  world.*  Mr.  O'Oonor, 
commenting  still  further  on  this  state  of  afiEairs,  puts  certain  salient  ques- 
tions, to  which,  however,  he  hazards  no  answer ;— "  The  question  suggests 
itself ;  Is  this  feature  of  the  trade  the  result  of  artificial  encouragement  of 
production  in  Europe?  or  is  it  the  result  of  natural  causes,  Indian  sugar 
being  really  dearer  and,  therefore,  unable  to  compete,  or  has  the  limit  of 
ourjproductionbeen  reached?  If  it  is  the  result  of  State  encouragement 
in  Europe,  then  after  a  time  the  imports  will  diminish,  if  they  will  not 
cease  entirely,  for  the  bounty  system  will  probably  terminate  in  a  few 
years  ;  but  if  it  arises  out  of  natural  causes,  we  must  expect  imports  to 
increase  progressivdy  with  increase  of  population,  while  the  exports  dimi- 
nish."   A  couple  of  years  before  Mr.  (J'Oonor  offered  these  suggestive 


•  Con/,  with  the  chapter  on  History,  p.  40  r  also  the  remarks  {pp.  34' » ^4^)  <»  the 
roreign,  at  alto  the  Internal  Trade,  where  these  figures  will  be  shown  to  be  in  one  re- 
sp^t  mistoading.  They  do  not  expren  in  its  full  bearing  the  altered  nature  of  the  Indian 
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questions*  the  Government  of  India,  in  a  despatch  which  reviewed  the 
information  that  had  been  then  brought  to  light,  arrived  at  the  conclu- 
sion that  the  bounty  system  was  not  affecting  India  to  any  appreciable 
extent,  but  that,  on  the  contrary,  the  cultivation  of  sugar-cane  han  recently 
been  greatly  extended,  and  that  the  consumption  of  sugar  was  greater 
than  ever  it  had  been,  while  the  industry  of  growing  the  cane  was  highly 
remunerative.    The  despatch  may  .he  here  quoted  :— 

"  With  the  information  now  before  the  Government  of  India,  it  may  be  said  that  the 
consumption  of  sum  in  India  has  increased  to  a  great  extent  aurinjgr  the  last  thirty  or 
thirty-five  years.  Not  only  is  more  sugar  produced  now,  but  the  imports  are  Ureter, 
in  fajct  almost  as  large  as  the  exports,  which  have  now  considerably  diminished,  used 
to  be  thirty-five  years  ago.  The  imports,  which  comprise  chiefly  Mauritius  sugar 
(refined),  are  mostly  taken  by  the  Bombay  Presidency,  where  it  appears  to  supply  a 
distinct  demand  for  crystallized^  sugar,  and  whence  a  portion  is  despatched  inUnd. 
The  present  exports  by  sea  consist  chief! v  of  unrefined  sugar,  which  is  supplied  almost 
exclusively  by  Madras.  The  trade  of  tnis  Presidency  is  flourishing,  and  the  same 
seems  to  be  the  case  with  regard  to  the  industry  of  Bengal.  ^  The  su^,  which  in 
former  years  was  sent  away  from  Bengal  in  large  quantities,  is  now  said  to  be  con- 
sumed in  India. 

**  The  Government  of  India  considers  that  it  may  be  said  in  preneral  terms  that  the 
sugar  industry  of  India  is  at  the  present  day  in  a  thriving  condition,  and  that  it  has 
not  been  affected  to  any  appreciable  extent,  like  other  sunr-producing  countries,  by 
the  system  of  sugar-bounties  prevailing  in  continental  Europe.  In  the  despatch  of 
May,  1882,  the  Government  ollndia  made  the  following  remarks,  which  may  be  taken 
to  appiv  equally  to  the  present  condition  of  the  sugar  industry  in  India : — 

'*  *  The  increasing  import,  and  the  decreasing  export  do  not,  we  consider,  indicate 
the  decadence  of  the  industry  in  India.  The  area  under  sugar-cane  has  largely  in- 
creased in  Upper  India  through  the  development  ot  canal  irri^jation.  and  is  reported  to 
be  extending  from  the  same  causes  in  Bombay.  More  sugar  is  produced  in  India  than 
formerly ;  but  the  demand  is  much  greater.  Not  only  has  the  increasing  prosperity 
of  the  people  increased  the  average  consumption,  but  sugar  b  now  borne  by  rail  into 
tracts  where  the  cane  is  cultivated  to  a  limited  extent,  and  which  were  formerly  very 
scantily  supplied.  The  profitableness  of  the  industry  is  seen  in  the  high  price  wfaicn 
the  Indian  cultivator  can  obtain  for  his  produce,  and  all  the  evidence  before  us  leads 
to  the  belief  that  the  capital  invested  in  sugar  cultivation  in  India  is  steadily  in- 
creasing.' *• 

The  imports  of  Foreion  Sugar  into  India  first  exceeded  one  million 
cwt  in  the  year  1884-85,  since  which  date  they  have  fluctuate,  but,  on  the 
whole,  shown  an  upward  tendency  until,  as  stated,  they  last  year  assumed 
the  very  considerable  proportions  of  2,734,491  cwt.  In  1884-85  the 
Collector  of  Customs*  Calcutta,  reported  that  the  low  price  of  refined  sugar 
in  Europe  caused  large  imports  of  beet-sugar,  chiefly  from  the  United 
Kingdom  and  Austria.  At  first,  however,  the  effect  of  the  beet-root  trade 
may  be  said  to  have  been  the  supply  of  markets  formerly  met  by  the 
West  Indies,  thus  releasing  a  large  quantity  of  cane-sugar  which  was 
poured  into  India  from  Mauritius.  Gradually,  however,  the  beet-sugar 
b^ran  to  tell  directly  on  India  until  the  hitherto  unprecedented  state  of 
affairs  came  to  pass  that  India  became  no  more  a  country  to  which 
Europe  looked  for  sugar,  but  an  outlet  for  its  surplus  production. 
Some  writers  hold  that  the  remission  of  the  import  duty  greatly  favoured 
the  importation  of  foreign  sugar.  {Conf.  vith,  b,  31$.)  Even  were  this 
admitted,  it  cannot  be  said  India  as  a  whole  has  thereby  been  injured,  but  it 
would  be  hard  to  prove  that  the  disturbance  cf  the  sugar  markets  caused 
by  beet  would  or  would  not  have  produced  the  same  result  whether  India 
possessed  or  did  not  possess  an  import  duty. 

C.  Re-exports  of  Fordgn  Sugar  from  India.— The  trade  under  this 
section  is  by  no  means  a  very  important  one.  During  the  past  ten  years 
it  has  averaged  about  150,000  cwt  of  refined  siu^ar,  and  practically  no 
unrefined  sugar.  The  folbwii^  analysis  of  each  wkh  year,  since  1875-76^ 
may  be  accepted  as  fully  representing  the  trade : — 
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Rtfintd  or  Crystallited  Su^ar  and  Sugar-candy 
Re-exported. 


YlAE. 


"875-76 


1880^1 


1885-86 


i8gcM)i 


Provinces 
from 
which 

exported. 


Bengml 

Bombay 

Sind 

Madris 

Burma 


Total 


Bengal  . 
Bombay . 
Sind 

Madras  . 
Burma    . 


Total 


Bengal 

Bombay 

Sind 

Madras 

Burma 


Total  . 


Bennl 

Bombay 

Sind 

Madras 

Burma 


Total 


Cwt 


I 

86,247 

152 
241 
Nil 


86,641 


M7 

109>443 
88 
822 
Nil 


110,353 


Nil 

161,815 

1,066 

252 

210 


"63»343 


Nil 

"55,754 

4,618 

>95 

I 


160,568 


8 

12,37,160 
2,484 


»>34,496 


Nil 
19*37.846 
1.505 
13.661 
NU 


19.53*012 


Nil 
20,31,188 

14.674 
3.804 
2,940 


90,52,606 


NU 
"9.13,785 
59.858 

2,93a 
12 


"9,76487 


Countries  to  which 
exported. 


Persia     , 

Arabia    . 

Turkey  in  Asia 

Aden 

Cevlon    , 

Other  Countries  the 


Perria     . 
Turkey  in  Asia 
Arabia    , 
Ceylon    . 
Eartem    Coast    of 

Afnca. 
Other  Countries  the 


Pertia     . 

Arabia    . 

Turkey  in  Asia 

Aden 

Other  Countries  the 


38,616 

27,629 

11,067 

4,068 

2,812 

balance. 


Persia     • 

Arabia    . 

Aden 

Turkey  in  Asia 

Eastern    Coast     of 

Africa  . 
Other  Countries  the 


Cwt. 


56,314 

24.072 

19,090 

3*640 

3,477 

balance. 


"09,494 
20,57" 
"9.553 

bauance. 


78,156 
»8,574 
"9.876 
"7,582 


baiL^ 


,860 
nee. 


5,"7.872 

4,00,299 

",73,504 

57,618 

43.3"5 


9,93.2"" 

4,28,127 

3,31,376 

63,869 

70,053 


13,80,224 

2,46,567 

2.54.935 

57,522 


9.66,470 
3,48,841 
2,44,493 

2,"4,024 

97,"34 


from 


It  will  thus  be  seen  that  the  bulk  of  these  re-exports  are  sent 
Bombay  and  go  mainly  to  Persia. 
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II.— INTERNAL   TRADE    OF  INDIA   IN  REFINED  AND 
UNREFINED  SUGAR. 

It  has  already  been  stated  that  the  area  under  sugarcane  and  sugar- 
yielding  palms  in  India  may  be  accepted  as  2.5^0,000  acres.  This  has 
been  estimated  to  produce  2,500,000  tons  of  coarse  sugar.  Last  year, 
however,  India  imported  (when  expressed  as  coarse  sugar  or  gur)  7,033,637 
cwt.  and  exported  867,893  cwt.  A  net  import  was,  therefote,  ob'ain^  by 
the  country  of  6, 1 65,744  cwt.  of  gur.  It  should  be  observed  that  the  exports 
of  India  are  almost  exclusively  in  gur  or  coarse  sugfar,  while  the  imports 
are  entirely,  or  very  nearly  so  in  refined  sugar.  Mr.  J.  E.  O'Oonor  in  the 
Review  of  the  Trade  of  India  for  iSgo-gi  (in  the  passage  (quoted  at  page  343), 
has  not  apparently  thought  it  necessary  to  make  this  distinction.  He  has 
added  together  the  exports  of  refined  and  unrefined  sugar  and  compared  the 
total  thus  obtained  with  the  similar  total  of  the  imports.  The  result  came 
to  this,  that  last  year  India  exported  824,741  cwt.  and  imported  2,734,401 
cwt ,  or  fully  three  cwt.  received  by  India  for  every  cwt.  furnished  to  tne 
world.  This  is,  perhaps,  sufficiently  startling  by  itilf  without  the  fiuther 
argument  that  the  money  spent  in  purchasing  the  imports  would  have 
procured  very  nearly  three  times  as  much  gur,  so  that,  as  stated  above,  it 
is  quite  fair  to  say  that  India  imported  approximately  7  cwt.  for  each  cwt. 
exported.  If  this  view  be  not  accepted,  the  exports  of  gur  might  be  ex- 
pressed in  the  quantity  of  refined  suear  that  they  would  have  yielded 
in  £urope,  and  that  figure  compared  with  the  Indian  imports.  Some  such 
consideration  would  seem  necessary,  since  in  stating  the  comparative  con- 
sumption of  sugar  in  India  with  that  in  European  countries,^  the  reduction 
has  been  made  of  the  2,500,000  tons  of  gur  produced  as  equivalent  to 
1,000,000  tons  of  sugar  of  like  value  with  that  used  in  European  countries. 
But  as  the  imports  were  in  refined  sugar,  and  had  to  be  consumed  as  such, 
it  is  probably  the  more  correct  consideration  to  credit  India  with  a  net 
import  of  only  1,909,750  cwt  (or  95^487  tons)  instead  of  6^165,944  cwt. 
(or  308,287  tons).  It  will  thus  be  seen  that  a  consumption  for  all  India 
(including  the  net  imports)  of  1,000,000  tons  of  sugar,  or  3,000,000  tons 
of  g^^f  is  very  considerably  under  than  over  the  mark.  In  discussing  the 
internal  transactions  of  India  in  sugar  that  quantity  had  better,  ther^ore, 
be  accepted  as  the  amount  which  estimates  of  local  consumption  and 
records  of  internal  trade  have  to  confirm. 

The  subject  of  consumption  of  sugar  per  head  of  population  has  been 
so  fully  discussed  already  that  it  seems  sufficient  to  refer  the  reader  to  the 
paragraphs  above  (pp,  11 7-18),  that  deal  with  that  subject,  and  to  rest 
satisfied  with  furnishing  in  this  place  such  particulars  as  are  available 
regarding  the  movement  of  sugar  on  its  railways,  or  otherwise. 

x.<~Bengal. 

It  is  extremely  difficult  to  convey  a  clear  conception  of  the  internal  su$rar 
trade  of  this  province*  No  statement  of  the  road  traffic,  nor  indeed  of 
the  river-borne  trade,  can  be  furnished,  except  for  that  comparatively  small 
section  of  the  transactions  that  passes  by  these  routes  to  and  from  Calcutta. 
The  r^stration  of  traffic  on  the  railways  (although  even  these  tap  but 
limited  tracts)  affords  th^  only  tangible  conception  of  the  provincial  trade. 
In  (Sealing  with  this  subject  it  is  essential  that  the  trade  cf  CalcutU, 
so  f^r  as  possible,  should  be  treated  as  distinct  from  that  of  the  province. 
It  is  only  by  so  doing  that  the  chief  modem  aspects  of  trade  can  be 
understood,  namely,  (a)  the  loss  of  the  foreign  exports,  {b)  the  existence 
of  a  large  import  from  Madras  and  foreign  countries,  and  {c)  the  admitted 
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expansion  of  sugar  production,  the  outlets  for  which  are  (d)  increased 
consumption  and  {e)  increased  exports  to  the  upper  provinces  ojf  India. 

Rail-borne  Tra4e  p{  Bengal. 

The  following  table  may  be  given  of  the  raiUborne  sugar  tr^filc  to  and 
from  Bengal:— 

Inter 'Provincial  Trade  of  Bengal  by  Rail. 


Imports  into 
Bengal. 

Exports  from 
Bengal. 

YEAfLS. 

QuaQtity* 

Total  in 

Unrefined 

Sugar. 

Quantity. 

Total  in 

Unrefined 

Sugar. 

1881-82     .{u»rifio0d 

.p«.j.       /Refined    . 
1883-84     •■(  Unrefined 

.884-85     -{11^,^        ■ 

.885-86     .{^^^ 

mOQ<  om        (Refined    . 
1886-87     .-(uBrefined 
moom  00        f  Refined    • 
1887-88     .-{unrefined 

■88M9     .[SnSed* 

Mds. 
8,5761 
4,378) 

10,227 1 
7,577) 
8,3251 

lo,584[ 
9,4531 
6,209f 

12,201  J. 
4,582/ 

10,6571 
6,253 f 
10,361  > 

4,195) 
10,501 1 

19,191  ) 
10,113 t 
76,382; 

Mds. 
25,8i8-[ 

33,144  { 

31,396  \ 

29.841  •{ 

35,084  ( 

32,895{ 

30,097! 

45*443 -j 

1,01,664  I 

Mds. 
2,31,8731 
3.94»774( 
1.92,526]. 
3.79,237/ 
1,54.530  . 
3.08,992/ 
1,00,7351 
3,06,437) 

6,98!i67} 
1, 33,808). 
6,44,018/ 

78,1045. 
4,44,215) 

$8,216) 

58,6967 
3,94,337) 

Mds. 
9,49,458 

8,6o^S« 
6,95,317 
5,58,274 
9.20,179 
9,78,538 

11.88,641 
6,95,927 

10,44.538 

Babu  Addonath  Banerjee,  commenting  on  the  figures  shown  above  for 
the  years  1881-87,  points  out  that,  while  the  imports  had  remained  stationary, 
the  exports  had  fluctuated  in  a  marked  degfree  both  in  refined  and  un* 
refined  sugar.  Since  then,  however,  it  will  be  observed,  the  imports  have 
vastly  increased,  while  the  exports  have  continued  to  fluctuate  to  exactly 
the  same  extent  as  formerly.  It  will  further  be  noted  that  the  increase  in 
the  imports  is  mainly  in  unrefined  sugar.  The  chief  item  of  this  increase 
has  been  the  very  much  larger  supplies  drawn  from  the  North- West  Prov- 
inces by  Calcutta  and  Behar,  two  very  important  centres  of  sugar^re- 
flnin^.  ^  It  is  noteworthy  in  passing  therefore  that  the  increase  in  imports 
by  rail  is  not  in  refined  sugar,  though  the  foreign  imports  shown  in  the 
table  (page  342)  manifest  a  considerable  increase  in  that  item.  In  1875-76 
Bengal  received  150  cwt.  and  in  1890-91  511,  796  cwt.  of  refined  sugar  torn 
foreign  countries.  It  will  however  be  seen  (page  364)  that  Bombay  is  in- 
creasing its  supply  of  foreign  refined  sug^r  to  the  North- West  Provinces. 
{Conf.  with  p  pt.) 

The  following  tables  analyse  the  returns  of  the  Inter-Provincial 
(external)  rail-borne  trade  of  Bengal  for  the  years  1887-90 : — 
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The  reader  may  have  observed  how  very  important  Shahabad  and 
Gya  districts  are  in  the  supply  of  sugar.  Bdiar  may  not  incorrectly  be 
described  as  the  chief  area  of  sugar-cane  cultivation  (and  Shahabad  its  prin- 
cipal district)  just  as  Eastern  Bengal  is  the  great  region  of  date-palm 
sugar  (and  Jessor  the  chief  district).  In  the  above  analytical  tables  of  the 
Bengal  external  land  traffic  in  sugar  the  importance  of  Behar  trill  be 
fully  realized.  Thus,  of  the  exports  of  unrefined  sugfar  that  left  BMiflrad 
in  the  years  1887-83,  1888-89,  and  1889-90,  Behar  furnished  the  enure 
amount,  except  about  20,000  to  30,000  maunds.  What  is,  perhaps^  of  almost 
equal  significance  (if  Calcutta  be  left  out  of  consideration)  the  major  por- 
tion of  the  imports  of  unrefined  sugar  are  taken  by  Behar,  a  fact  to  be 
accounted  for  by  the  very  extensive  trade  that  exists  in  Shahabad  in 
refining  sugar.  This  idea  is  borne  out  by  an  inspection  of  the  table  for 
refined  sugar  where  it  b  shown  that  fully  half  the  total  exports  in  that  class 
go  from  Behar,  the  other  half  being  f^om  Calcutta. 

The  chief  external  provinces  that  draw  on  Bei^al  for  sugar  arc  the 
North- West  Provinces  and  Oudh,  the  Central  Provinces,  Rajputana,  and 
Central  India.  The  trade  with  these  provinces  fluctuates  often  within 
wide  limits,  but  the  analyses  of  the  three  last  years  given  above  are  in  these 
respects  quite  normal,  and  manifest,  if  anything, a  tendency  (particularly  in 
unrefinea  sugars)  to  improvement 

The  Intra- Provincial  Trade  of  Bengal  by  Rail  may  be  now  discussed. 
It  may  be  observed  that  the  movement  of  sugar  from  one  part  of  Bengal 
to  another  is  that  alone  referred  to  in  this  place,  and  which  it  is  desired 
to  recognize  as  distinct  from  the  conveyance  of  sugar  to  and  from  Bengal 
and  other  provinces.  On  the  subject  of  this  trade  Babu  Addonath 
Banerji  wrote :  — 

"  I  may  mention  (ihat  the  trade  in  r'fined  susfar  is  not  chiefly  between  Behar  and 
Calcutta.  It  has  two  distinct  currents — one  flowing  downwards  from  Behar,  and  the  other 
going  upwards  from  Calcutta.  The  former  loses  volume  in  Calcutta,  a  small  supply 
only  gomg  to  Western  Ben^l,  while  the  upward  trade,  which  shows  a  steady  devdoo- 
roent  since  188^4,  has  a  wider  distribution,  the  chief  importers  being  Behar,  Westertt 
Beinl,  and  Northern  Bengal.  The  following  statement  shows  the  statistics  of  this 
traoc  for  four  years,  commencing  from  1883-^4,  since  which  year  the  block  system  of 
registration  was  extended  to  the  Eastan  Bengal  State  Railway  and  connected  lines:— 
Traffic  in  Refined  Sugar  in  the  Internal  Blocks  of  Bengal  Railways. 


Year,  and  whence 
exported. 

To 
Behar. 

To 
Wettern 
Bengal. 

To 

Eastern 
Bengal. 

To 

North- 
em 
Bengal. 

To 
Dacca. 

To 

Cal- 
cutta. 

To 

Chota- 
Nagpur. 

Total 
Tfade. 

i8«3-«4. 
Prom  Behar 
„     OlCtttU      . 
„     Other  placet 

Mdf. 
... 

s,aoi 
93 

Mda. 
5,923 
5,SSI 

Mds. 
M7S 

Mds. 

16 

6,aoa 

r,68o 

Mds. 

Mds. 
69,885 

^aoa 

Mds. 

Mds. 
fS.8a4 
I9.0J9 
9.975 

Total 

5.894 

»M74 

».47S 

7A>8 

... 

78.087 

... 

i.04.8at 

1884-85. 
Prom  Behar          , 
,,     Calcutta      . 
„     Other  pUces 

173 

9.879 
5,096 

a,8oo 
511 

178 

786 

z 

»a,7ao 
3,607 

... 

a5.8o6 

a3.iia 
5.07T 

Total 

11,07a 

7.975 

3.340 

S.a«i 

... 

a6,3a7 

... 

53.995 

1885-86. 
Prom  Behar . 
„     Calcutta     . 
„     Other  places 

1.. 
n,3«tf 
6a 

s 

3-;.g 

3.4  f6 
aai 

... 

i8,676 
3,579 

•»• 

ai»5a3 
»",609 

■.884 

Total 

"•458 

7.»ai 

3.435 

3»647 

»•. 

ai.a55 

IHHH 

4f,Oi6 
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Yew,  and  wlience 
exported. 

To 
Behar. 

To 
Western 
Benial. 

To 
Bastero 
Bengal. 

To 
North- 
em 
Bengal. 

To 
Dacca. 

To 
Cal- 
cutta. 

To 
Chota- 
Nagpur. 

Total 
Trade. 

of 
B4iicml. 

B^raa. 

Prom  tehar  . 
M     Cakotta      . 
M     Other  places 

11*^ 

704 

7,a34 

is»5d7 

53 

14 
S»3<56 

4 

5^646 

a86 

"346 

6 

11,346 
1,169 

... 

18,598 
33.398 

I,3I8 

TotAL 

11,107 

t9,8a4 

»,39o 

5,936 

3sa 

ia,Si5 

53,114 

1887-88. 
From  Debar  . 

„     Other  placet 

17 

a,88i 

I3,»9« 

134 

6,051 
16 

456 

ll,30T 

625 

'4a5 

59 

9,533 
a,oi8 

«. 

ta,86o 

TotAL 

10,519 

i«.9otf 

6.67 

ia,38a 

544 

11,541 

... 

57,959 

From  Befaar  . 
n     CaJcntta 
»,     Other  places 

tVms 

s6a 

i,73tf 

ia.636 

101 

1,787 
39 

I,a99 

«,794 
6,409 

"178 

9M«a 
*75i 

... 

13,517 
31,380 
7,565 

Total 

8.147 

14.473 

1.8S6 

16,503 

178 

10,336 

... 

51,36a 

„     Calcutta      . 
„     Other  places 

i<i'358 
ao8 

<»533 

«4.7»S 

54 

137 

f,5o5 

37 

8,195 

14.983 

175 

559 
a5 

ao,694 
9a5 

108 
as4 

45 

35.657 
53,354 

Total 

10,566 

31,31a 

1,679 

33,353 

584 

ai,6i9 

377 

89,490 

^    "The  mo-ease  itt  the  exports  from  Calcutta  occurred  simultaneously  with  the 
increase  in  its  imports  by  sea  and  coast,  and  the  fi^fures  given  above  show  how  the 
'SP*^***/*^',*  **  distributed  in  the   interior.    Western   BeftKal,  which,  previous  to 
i883r84,  dfew  largely  upon  Behar,  now  gets  the  largest  supply  from  CalcutU. 

"As  regards  uwrefimed  sugar,  the  exports  to  Calcutta  from  Eastern  Bengal  form 

J  S?       '*??*'  but  the  enonnons  supply  o£  ^rfr  which  annually  conies  to  CalcutU 

and  Western  Bengal  fit>m  Beliar  shoald  not,  I  think,  be  ignored  in  making  a  genera- 

hationof  this  trade."    The  figures  of  traffic  for  the  four  years  1883— 87  are  given 

below  :-^ 

Year,  and  whence 
exported. 

To 
Bebor. 

Western 

Bengal. 

To 
Eastern 
Bengal. 

To 

North- 
em 
Bengal. 

To 
Dacca. 

To 
Cal- 
cutta. 

To 
Cbota- 
Nagpnr. 

Total 
Trade. 

„««8>«4. 
Fn>m  Behar 
n     Eastern  Bengal    . 
,»     Cakotta 
^     Other  places       . 

Mds. 

37« 

Mds. 
5Ik>50 

'i*0O4 

Mds. 

5.'8o7 
a48 

Mds. 

6a 

5,635 

*6a8 

Mds. 

Mds. 

63,919 
3,a3.a33 

'"480 

Mds. 

Mds. 
13.066 

1,099 

Total 

1^998 

53,354 

6,055 

9,3a5 

... 

3,87/53« 

... 

4,58»364 

•        0  l**-*S- 
Fnnn  Behar  , 

»,     Eastera  Beagal    , 

„     Calcutta      . 

„    Other  places 

a 
935 

5«.787 

i«6S 
89 

a5a 

>0,914 
8,aai 

^ 

33.365 
a.«4,090 

"'43s 

;;; 

86,404 

3,7S.oo6 

35.460 

1,459 

Total 

«,«75 

6i,ia3 

3,754 

19,387 

a»97,890 

... 

3,88,3*9 

1885-86. 
FroraBehar 
„     Eastern  Bergal    . 
M     Calcutta      . 
„     Other  places 

"'71 
4.907 
1.6S6 

5i,«S4 
i'<!i555 

16 

10,39s 

2 

3o,a8a 
a,75k469 

a.*o|0 

"\ 

71.959 

3,91*384 

36,669 

3,743 

Total        . 

^634 

68.ao9 

4,831 

>6,as9 

... 

a,97,8ai 

... 

4,03,754 
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gardln^ 
Palm^ugar, 
pp.  I3S,  226- 
27,  23r,  266, 
2/70,  3io,  36i, 
310. 


Year,  and  whence 
eiported. 

To 
Behar. 

To 
Western 
Bengal 

To 
Eastern 
Bengal. 

To 
North. 

em 
Bengal. 

To 
Dacca. 

To 
Cal. 
catU 

To 
ChoU- 
Nagpur. 

Total 
T1ra4le. 

1886-87. 
From  Behar 

M     Calcutta      . 
M     Otbcr  places 

IS 

849 

7«.575 
59,865 

a 

83 
15,613 
i<^a6o 

a 

U1 

29,925 
2,24,535 

"315 

•M 

i.o6,5«l 

2,58,763 

85,160 

>,I9S 

Total 

3,757 

l,3tf,4«9 

4,341 

31,958 

20,399 

2.54.775 

... 

4.51,695 

1887-88. 
Prom  Behar          .       . 
t.     Eastern  Bengal    . 
M     Calcutta      . 
M     Other  places 

II 
5,257 
I*3I4 

78,014 
3.S7I 

69 

>i,53a 

'54 

3,411 
23.143 

a6a8o7 
ao 

«5 
13.864 
5/)8i 
... 

56,06a 
M3,895 

*"«97 

a*. 

iS3: 

1,14,220 

2,aii 

Total 

^582 

>,47,154 

",755 

53,381 

i«,960 

3.00,654 

... 

5,38,486 

188S-89. 
Prom  Behar  .        . 
M     Eastern  Bengal    . 
M     Calcutta       . 
M     Other  placfes       . 

I>I49 

5i,39« 

6,954 

6a,s66 

soa 

119 

7Vaao 
198 

«3,640 
aa,io6 
a9.668 
a,4a9 

20^667 
2,249 

46,550 
«,95,159 

V433 

z 

i,ar,70i 
5.4" 

Total 

5,877 

»,av»4 

7,537 

77A3 

aa,9i6 

3.43.142 

... 

5J*,429 

1889-90* 
Prom  Behar  . 
„     Eastern  Bengal    . 
w     CalcutU      .        . 
M     Other  places 

... 
l,3»8 

i,oa,395 

9.9ai 

89,517 

«64 

13.830 

3^131 

685 

23,918 
i5.>os 

16,85a 

a 

9,7»3 
23.624 
10,842 

2p8,8o3 
a,65,3i7 
... 
772 

a^ia 

"115 
r,o54 

3.80.875 
4.I4I 

Total 

4,4«4 

a,oa,097 

40,645 

55,877 

44,258 

4,94,892 

3,381 

8,45,619 

The  reader  should  very  particularly  observe  the  importance  of  Eastern 
Bengal  in  the  sapply  of  Calcutta  in  Wr.  In  connection  with  the  external 
rail-Dome  trade,  the  value  of  Behar  nas  been  specially  noted.  That  prov- 
ince cannot,  however,  be  viewed  as  unimportant  in  the  traffic  here  special- 
ly dealt  with.  It  furnishes  Calcutta  with  a  ver^^  considerable  quantity  of 
refined  sugar,  and  a  fluctuating  trade  also  exists  in  g^r  from  Behar.  Last 
year  the  exports  of  gur  from  Behar  to  Calcutta  attained  their  highest 
recorded  amount,  vig.  3,38,803  niaunds.  It  is,  however,  to  Eastern 
Bengal  that  Calcutta  looks  for  the  bulk  of  its  unrefined  rail-borne  sugar, 
as  also  a  large  portion  of  its  refined  su^ar.  In  the  passaf^e  below  which 
deals  with  the  Calcutta  trade  by  itself,  this  subject  will  be  found  returned 
to,  more  especially  in  connection  with  the  road  and  river  traffic. 

Summarizing  the  main  facts  learned  regarding  the  external  and  in- 
ternal rail-borne  sugar  trade  of  Bengal,  Babu  Addonath  Banerji  re* 
marks  :— 

<<  Since  the  year  1883-^  the  internal  trade  of  the  Lower  Provinces  carried  by  the 
East  Indian  Raiuwav  and  the  Eastern  Bengal  State  Railway  and  connected  lines  has 
been  registered  under  the  '  block '  system  of  registration,  which,  however,  has  no 
pretensions  to  register  the  entire  trade  of  the  Province,  but  only  such  portions  of  it 
as  move  f  1  om  one  trade  block  to  another.  The  trade  since  that  period  has  been  well 
sustained,  as  the  following  statement  shows  :-* 
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Internal  Sugar  Trade  of  BengaL 


Years. 

Refined 

Unrefined 

Total  in 
unrefined 

sugar. 

sugar. 

sugar. 

Mds. 

Mds. 

Mds. 

1883-84         .       .       .       . 

1,04,828 

4,58,364 

7,20,434 

1884.85         .       .        .       . 

53,995 

3,88,329 

5,33,316 

1885-^        .       •        .        . 

47»oi6 

4,03,754 

5,31.294 

1886.87         .        .       .        . 

53,114 

4,51,699 

5,84,484 

1887-88         .        .       .        . 

57,959 

5.38,486 

6,83,383 

1888.89        •       .        .        . 

51,363 

5,78,439 

7,06,834 

1889^        .        .        .        . 

89,490 

8,45,615 

10*69,340 

*•  The  year  1883-^4  was,  as  already  stated,  one  of  deficient  harvests,  and  conse- 
quently also  of  high  prices  of  food-g^rains.  The  quantity  of  sug^ar  exported  durine 
that  year  from  Bengal  to  other  province%in  India  amounted  to  6,95^17  maunds 
against  8,60,046  maunds  in  the  previous  year,  and  the  large  internal  trauie  of  1883.84, 
as  shown  above,  was  carried  on  at  the  cost  of  the  external  trade,  which  could  not 
compete  with  local  demands.  The  year  1884.85  was  also  a  bad  one,  and  there  were 
decreases  both  in  the  external  and  internal  trade.  In  comparison  vrith  the  previous 
vcar,  the  decline  under  the  former  head  aggregated  1,37,043  maunds,  and  under  the 
latter  head  1,97,118  maunds.  In  1885-86  .the  external  trade  rose  from  5,58,2^4 
maunds  to  9,20,179  maunds,  but  the  internal  trade  remained  stationary,  while  m 
the  following  year  there  was  a  satisfactory  increase  under  both  heads.  The  combined 
total  of  the  external  and  internal  export  trade  during  1883-84, 1886  -87,  and  1889-90 
was  as  follows :— 


Exports  from  Bengal. 

Years. 

To  external 

blocks  in 

India. 

To  internal 
blocks  in 
Bengal. 

TOTAU 

1883.84 
1886^7 
1889^ 

•  •       • 

•  •       • 

Mds. 
6,95,317 
9,78,538 
10,44.538 

Mds. 

.   5',84'484 
.  10,69,340 

Mds. 
14,15,751 
15,63,022 
21,13,878 

"  The  figures  given  above  do  not,  therefore^  show  that  there  has  been  any  falling 
off  in  this  section  of  the  trade." 

It  may  be  observed  that  the  author  has  deemed  it  desirable  to  pre- 
serve in  many  places  above  Babu  Addonath  Banerii's  original  criticisms 
of  the  figures  of  trade  prior  to  1886-87.  In  republishing  some  of  his  tables 
the  modem  figures,  down  to  1890,  have,  however,  been  added.  The  chief 
inference,  Babu  Addonath  desired  should  be  drawn,  was,  that,  viewed  from 
every  aspect  almost,  the  Bengal  trade  in  sugar  had  manifested  an  expan- 
sion. The  more  recent  returns  will  be  seen  to  £ully  substantiate  that  opinion, 
for  in  many  directions  the  traffic  has  within  the  past  three  years  increased 
by  50  per  cent.  So  far  as  the  reul  returns  are  concerned,  also,  the  increase 
can  in  no  way  be  attributed  to  a  fall  in  price,  for  the  wholesale  recorded 
value  of  refined  su^ar  (carried  bv  rail)  manifested  an  increase  in  1889-90 
on  that  of  the  previous  year  of  8*54  per  cent.,  and  unrefined  sugar  an  in- 
crease of  24*14  per  cent.  The  former  stood  at  R10-4  a  maund  in  1888-89 
and  Rvv2  in  1889-90.  while  the  latter  was  R3.10  in  1888-89  and  R4-8  in 
i889-9a  .„ 
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River  and  Canal-bome  Trade.— Turning  now  to  the  subject  of  the  river- 
borne  trade  of  Bengal,  it  may  at  once  be  explained  that  this  practically  con- 
sists of  the  transactions  between  Calcutta  and  Bengal  with  Assam.  It  is, 
therefore,  an  inter-provincial  record.  Of  the  intra-provincial  transactions 
from  district  to  district,  along  the  rivfrs  of  the  province,  very  little  can  be 
shown  in  a  tabular  form.  Of  the  Assam  trade  Babu  Addonath  Baner- 
jee  wrote : — 

^  Under  this  head  is  shown  the  registered  trade  between  Bengal  and  Assam  carried 
along  the  Brahmaputra  and  Megna  rivers  by  country  boats  and  inland  steamers. 
The  total  quantity  of  such  traffic  since  the  year  1881-82  is  shown  below  :— 

Intet'Provincial  trade  between  Bengal  and  Assam  by  river. 


Years. 

Imports  into  Ben- 
gal FROM  Assam. 

Exports  from  Bengal  to 
Assam. 

Re- 
fined 
sugar. 

Un- 
refined 
sugar. 

Total 
in  un- 
refined 
sugar. 

Re- 

fined 
sugar. 

Un- 
refined 
sugar. 

Total  in 

nnr^ned 

sugar. 

1881-82 

C  By  boat 
*X  „  steamer  • 

Total 

,1  By  boat        .       . 

•  i  „  steamer   . 

Total 

fByboat        . 

•  i  „  steamer   « 

Total 

fByboat        .        . 

•  i  „  steamer  . 

Total 

JByboat        .        . 
'  i  „  steamer  . 

Total 

fByboat        .        . 
•i„  steamer  . 

Total 

Mds. 

2 

Mds. 
1,536 

Mds. 
1,531 

Mds. 
13,165 
",355 

Mds. 

Mds. 
1,38,449 
3i»<«3 

3 

«,536 

1.531 

34,520 

1,08,203 

1,69,502 

1882-83 

... 

i»375 

1,375 

33,783 
9,497 

1,33,334 
5.554 

1,90,291 
39,396 

... 

1,375 

1,375 

32,280 

1,38,888 

3,19,587 

1883.84 

"*6 

150 

150 
15 

30,279 
11,355 

1,15,911 
5,555 

1,91,608 
33,942 

6 

150 

165 

41,634 

1.31,466 

2,35,550 

1884-85 

... 

51 

51 

37,ao2 
17,480 

1,60^15 
5,793 

2,53,520 
49,493 

... 

51 

51 

54,682 

1,66,308 

3,03,013 

i88i5-86 

... 

64 

64 

44,185 
15,694 

1,91,803 
8,363 

3.02,265 
47,597 

... 

64 

64 

59,879 

3,00,165 

3,49.862 

1886-87 

2 

14 
7 

19 
7 

44,592 
11,336 

1,71,987 
4,216 

2,83,467 
32,556 

2 

21 

26 

55,928 

1,76,203 

3,16,023 

-'  The  import  trade  is  unimportant,  but  the  exports  show  great  development. 
Compared  with  1881-82,  the  increase  under  refined  sugar  amounted  during  1886-87  to 
128*92  per  cent,  and  under  unrefined  sugar  to  64*84  per  cent.  The  advance  has 
been  considerable  since  the  year  1884-85,  and  is  attributable  to  the  steady  growth  of 
the  trade  under  favourable  conditions." 

The  traffic  indicated  by  Babu  Addonath  Banerjee  in  the  above  table 
may  now  be  brought  down  to  the  returns  of  last  year. 
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Traffic  on  the  Brahmaputra  and  Megna  rivers  between  Bengal  and  Assam, 
as  carried  by  Inland  Steamers  aud  Country  Boats, 


Imports  into  Ben- 
gal FROM  Assam. 

e3kports  from  bengal  to 
Assam. 

Years  and  Routbs, 

Re- 
fined 
sugar. 

Un- 
refined 
sugar. 

Total 
in  un- 
refined 
sugar. 

Re- 
refined 
sugar. 

Un- 
refined 
sugar. 

Totalin 

unrefined 

sngar. 

^^7^  -{^.'SSLr:    : 

Mds. 
... 

Mds. 
II 

4 

Mds. 
II 

4 

Mds. 
1.63,099 
9,503 

Mds. 
3,43,761 
36,403 

Total 

... 

15 

15 

43,035 

1,72,603 

3,80,164 

•«««■«!>  -{^f^^:    : 

... 

II 

II 

36,491 
17,291 

1,68,835 
13,101 

3,35,063 
56.328 

Total 

... 

11 

II 

43»782 

1,81,936 

3,91  >39i 

'»«o  .{!rSS^^er:    : 

2,353 

72 
402 

72 
6,284 

24^18 
22,053 

1,72,817 
15,573 

2,34,112 
70,705 

Total 

2^3 

474 

6,356 

46,571 

1,88,390 

3,04,817 

It  will  thus  be  seen  that  the  export-traffic  to  Assam  has  fluctnated 
slightly,  but  has  not  seriously  increased  since  1884*85,  although  it  is  double 
what  it  was  in  1881-82. 

But  the  traffic  with  Assam,  though  the  chief  item,  is  by  no  means  the 
only  river-bome  sugar  trade  of  Bengal.  Sugar  appears  in  the  returns,  for 
example,  of  the  steamer  traffic  on  the  Nuddea  rivers;  on  the  Mtdnapore 
Canal;  on  the  Hidgellee  Canal;  on  the  Orissa  Canals;  the  Calcutta 
Canals ;  and  on  the  Ganges  and  Hooghly  rivers.  It  is  somewhat  diffi- 
cult, however,  to  prepare  astatement  of  the  nver  traffic,  as  supplies  of  a  com- 
modity like  sugar  are  often  conveyed  to  certain  marts,  landed,  sold,  reship- 
ped  or  sent  by  train,  so  that  the  same  amount  may  appear  more  than  once. 
This  error  is  overcome  by  selecting  important  sections,  such  as  the  trade 
with  Calcutta  or  with  Assam.  As  records  of  actual  transactions  by  water 
carriage  the  following  may  be  cited  : — 


Down-Stream. 

Up-Strbam. 

Years  and  Routes. 

Refined 

Unrefined 

Refined 

Unrefined 

sugar. 

sugar. 

sugar. 

sugar. 

Nuddea  Rivers. 

Mds. 

Mds. 

Mds. 

Mds. 

More  than  half  being  to  and  (|!fZi?      ' 
from  Calcutta.  "^              fe      \ 

10,348 
17,649 
38,608 

41,391 
36,433 
36,930 

5.086 
3,721 
1,586 

33,536 
35.316 
13,496 

MiDNAPORE  Canal. 

Almost   entirely  to  and  from  (j||g*|^      * 
^**^"^*^                               .1889-90      ! 

72,995 
98,960 

43,442 

... 

33,177 
17,497 
12,817 
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Years  and  Routes. 


HiDoBLLEE  Canal. 

The  down-stream  in  this  case^^  ,33^^ 

are  exports   mostly   from  L, 000.80 

Calcutta  and  the  upstream  i  ,88q-qo 

imports.  j  ^^^^^ 


Orissa  Canals. 

This   indicates  the  traffic  of^.oo-Qo 
Cuttack.      BaUw,     andfjp- 
Puri.    The    imports    are(,o«-_^ 
chiefly  into  Cuttack.    •        1»»9^ 


]i 


Orissa  Coast  Canals 

The    down-stream    traflSc 
mainly       exports 


Calcutta. 


IS 

from 


J1888U89 


889.90 


Calcutta  Canals. 


Down-Strbaii. 


Refined 
sugar, 


The  figures  shown  as  down* 

stream    are   imports  into 

Calcutta  and  up4tream  ex< 

fKMis. 
The  imports  are  mainly  from  Panspotta  and 

Dhappa.    The  exports   go  ta  Kowra- 

pookur  and  Dhappa. 


toj 


1889-90 


Brahmaputra  and  Meona. 

This  trade  has  already  been  sufficiently  in- 
dicated in  the  table  above  of  Assam 
trade. 

Ganobs,  Bhagiruthbb,  Jellinghbe,  and 
HooQHLY  Rivers. 

Down-stream  here  means  im-  T 1887-88 
ports  into  Calcutta  and  up-  \  1888-89 
stream  exports.  C 1889-90 


713 

1»730 

2,a70 


26,999 
33.465 
18^050 


Unrefined 
sugar. 


15,757 
7»940 
6,414 


10,426 

7»o«5 

14*991 


37.<«7 
41,014 

23,515 


12,135 
11,798 
26,054 


2.77,121 
2»73,oo9 
2,84,119 


Up-Strbam. 


Refined 
sugar. 


350 


Unrefined 
sugar. 


4,339 
3.290 
2,979 


1,314 
559 
929 


855 

310 

40 


715 

520 

i,5»o 


80 
21 


34.»34 
47*633 
34,404 


4,98 
7,323 
8,232 


3,6'>2 
5.923 
17,236 


Having  now  discussed  the  Bengal  sugar  trade  under  the  various  head- 
ings of  rail,  river,  and  canal,  as  carried  to  and  from  both  the  internal  and  the 
external  blocks  of  the  province,  it  may  serve  a  useful  purpose  to  give  here 
a  review  of  all  the  figures  that  have  been  obtained,  and  to  furnish  a  corre- 
sponding statement  for  Calcutta.  Calcutta  may  be  accepted  as  the  chief, 
it  not  the  only,  seaport  town  to  which  foreign  and  coasting  supplies  are 
brought  to  the  province,  or  from  which  exports  are  made  by  sea.  The  net 
balance  of  the  marine  transactions  has,  therefore,  to  be  added  to  the  supplies 
brought  to  Calcutta  by  land  routes  before  either  the  consumption  of  the 
capital  can  be  dealt  with  or  the  exports  (in  most  cases  re-exports)  from 
Calcutta  by  land  routes  can  be  rightly  understood.  Owing  to  the  complete 
overlapment  of  each  and  every  item  of  the  trade  with  all  others,  it  becomes 
difficult  to  trace  out  transactions,  and  the  totals  in  one  table  may  at  first 
sight  seem  to  conflict  with  those  shown  in  another,  until  the  particulars  of 
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each  table  are  critically  examined.  In  reviewing  the  Bengal  and  Calcutta 
transactions  by  land  routes,  it  need  only  be  necessary  to  take  the  returns 
of  one  year,  vis,  1880-90,  but  the  subject  requires  to  be  broken  into  the 
two  seaions — Refi  neci  and  the  U  nrefi ned. 

Bengal  Provincb  Land-route  Transactions. 
A. — Refined  Sugar, 

The  imports  and  exports  hy  rail  resulted  in  a  net  import  by  the 
province  of  5,241  maunds  and  a  net  export  by  rivee  of  8,066  maunds. 
The  ultimate  balance  by  the  two  routes  was  a  net  export  of  825  maunds 
on  a  trade  of  1,28,082  maunds  imported  and  1,30,907  maunds  exported. 
The  Imports  by  rail  were  7,645  maunds  from  the  North- West  Provinces  j 
and  52,354  maunds  from  Calcutta.  By  river  68,077  maunds  from  Calcutta. 
The  Exports^  r«7  were  16,916  maunds  to  the  North- West  Provinces; 
2,030  maunds  to  the  PanjAb  j  5.037  maunds  to  the  Central  Provinces  j 
9,162  maunds  to  Rajputana  and  Central  India;  and  21,619  maunds  to 
Calcutta.  By  river  23,583  maunds  to  Assam,  and  52,560  maunds  to 
Calcutta. 

B. — Unrefined  Sugar. 

The  imports  and  exports  of  this  class  left  a  net  export  by  rail  of  7,io,9|04y 
and  by  river  3i57>i04  maunds  on  a  total  trade  of  3,75,191  maunds  im- 
ported, and  14,43,259  maunds  exported.  Of  the  Imports  by  rail  28,138 
maunds  came  from  the  North-west  Provinces;  84  maunds  from  the 
Pan  jib;  71  maunds  from  Rajputana  and  Central  India;  and  1,46,26^ 
maunds  from  Calcutta.  By  river,  72  maunds  came  from  Assam ;  and 
2,00,561  maunds  from  Calcutta.  Of  the  Exports  by  rail,  37,083  maunds 
were  consigned  to  Bombay  Presidency;  163  maunds  to  Sind;  1,73.806 
maunds  to  the  North- West  Provinces;  624  maunds  to  the  Panjdb; 
1,10^67  maunds  to  the  Central  Provinces;  21,824  maunds  to  Berar; 
37,333  maunds  to  Rajputana  and  Central  India;  370  maunds  to  Bombay 
(port  town);  and  4,94,392  to  Calcutta.  By  river,  1,64,526  maunds  to 
Assam,  and  3,93»27i  maunds  to  Calcutta« 

Calcutta  Land-route  Transactions. 

A. — Refined  Sugar. 

The  transactions  by  rail  resulted  in  a  net  export  of  53,824  maunds  and 
by  river  in  a  net  export  of  14.059  on  a  trade  of  90,562  imported,  and 
1,58445  exported.  Tne  Imports  were  6y  rail,  21,619  maunas  from  the 
province  of  Bengal;  2461  maunds  from  the  North- West  Provinces;  and 
I  maund  from  Madras.  By  river,  52,560  from  Bengal;  and  13,921 
maunds  from  the  North- West  Provinces.  While  the  Exports  were  by 
rail,  52,354  maunds  to  Bengal ;  23,262  maunds  to  the  North- West  Prov- 
inces; 1,906  maunds  to  the  Panjdb;  107  maunds  to  the  Central  Prov- 
inces; 174  maunds  to  Rajputana  and  Central  India;  and  12  maunds  to 
the  Nizam's  territory.  By  river, 6S,ojj  maunds  to  Bengal;  112  maunds 
to  the  North- West  Provinces;  and  12,351  maunds  sent  to  Assam. 

B»^~  Unrefined  Sugar* 

The  imports  and  exports  left  a  net  import  by  rail  of  3,92,949  maunds 
and  by  river  of  83,291  maunds  in  the  city,  out  of  a  total  9,36,252  maunds 
•imports  and  3,60,012  maunds  exports.  The  Imports  by  rail  came  from 
die  Bengal  Province  4,94,892  maunds ;  from  the  North- West  Provinces 
47,783  maunds ;  from  the  PanjAb  305  maunds ;  and  from  Rajputana  and 
Central  India  i  maund.  By  river,  from  the  Bengal  Province,  3>93,27i 
maunds.    The  Exports  by  rail  went  to  Bengal  146,265  maunds;  to  the 
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North- West  Provinces  2,596  maunds ;  to  the  PanjAb  677  maunds ;  to  the 
Central  Provinces  143  maunds;  to  Rajputana  and  Central  India  346 
maunds;  and  to  Bombay  (port  town)  7  matuids. 

Calcutta  Sugar  Trade, 

Before  concluding  this  notice  of  the  Bengal  Sugar  Trade,  it  may  be 
useful  to  bring  together  some  of  the  main  facts  regarding  the  Calcutta 
sections.  Some  of  these  have  already  been  exemplified,  but  Siere  are  others 
that  seem  to  call  for  special  consideration  as,  for  example,  the  indication 
that  is  afforded  of  the  Bengal  road-traffic  by  the  registration  of  trans- 
actions carried  by  carts  into  or  out  of  Calcutta.  Babu  Addonath  says 
that :— 

"  the  bulk  of  the  imported  sugar  is  consumed  by  the  roe  tropolitan  population. 
In  Calcutta  there  is'a  congregation  of  all  nationalities,  and  the  prejudice  against  this 
sugar  is,  therefore,  not  so  general  here  as  it  is  in  the  interior;  hence  almost  all  the 
foreign  sugar  that  comes  m  goes  to  add  to  the  luxury  of  the  towns-people  without,  in 
any  way  mterfering  either  with  the  condition  of  the  sugar-cane  cultivation,  or  the 
sugar  trade  in  the  mofussil.  How  the  large  imports  of  foreign-  sugar  into  Calcutta 
have  passed  into  consumption  may  be  seen  from  the  statement  below,  which  gives  the 
grand  total  of  traffic  imported  ana  exported  by  all  routes,  %,e,  by  rail,  river,  road, 
sea,  and  coast,  and  the  quantity  not  exported  before  the  close  of  the  year.  " 

Sugar  Trade  of  Calcutta  by  all  Routes. 


Sarpltui  of 
imports  orer 
exports  ex- 
pressed in 
unreSDCd 


1878-79 
1870-80 


i88i-8a 
1883.83 
1883^ 
1884-85 
1885-86 


1887-88 
1888-89 
1889-90 


r  Refined 

*  1  Uoretined 
\  Refined 

*  I  Unrefined 
\  Refined 

*  X  Unrefined 
r  Refined 

*  \  Unrefined 
i  Refined 

*  (  Unrefined 
c  Refined 

*  \  Unrefined 
€  Refined 

*  c  Unrefined 
(  Refined 

*  I  Unrsfined 
f  Refined 

*  I  Unrefined 
(Refined 

*  \  Unrefined 
f  Refined 

•1  Unrefined 
< Refined 

*  X  Unrefined 


Imports. 

Exports. 

Mds. 

Mds. 

S,37»S34 

4.04.435 

7.55.09a 

3,03,915 

3.10,560 

4.07.047 

9,H),tf33 

3,79,691 

3,69,  »33 

3,46.845 

7A>.603 

3.19*333 

5,10*591 

3.55.350 

8,43.475 

4.33,443 

5.77.578 

3.71,519 

8,17.931 

3.8o,a6o 

5.09.044 

4.33.187 

«o,53,5i6 

3.SI.873 
1,83,100 

3.83,9*7 

9,93.036 

3,93.337 

3.79.539 

1.63.415 

9.31.331 

3,95,770 

4,33.587 

a,oo,732 

8,90.459 

3,93,378 

5.46.053 

3,39,311 

10,73,870 

3.74,103 

iiIssIsS 

a,oi,936 

4,38,391 

4.87.837 

3,85,313 

13.13.193 

5,74.735 

Mds. 
1.33,93s 
3,98,734 
7,76,000 
10^135 
9.53.819 
9,i6,a8i 
13,03,366 
I 1,75.846 
ll»54*30i 
X4*9O|039 
13,75.549 
11,44.780 


N0T1.-T0  reduce  the  above  figures  of  maunds  to  cwt.  multiply  by  f . 

In  the  Annual  Report  of  the  Inland  Trade  of  Calcutta  for  1889-50,  it  is 
pointed  out  that  there  was  manifested  in  that  year  a  recovery  of  the  Calcutta 
trade  both  in  refined  and  unrefined  sugar.  The  advance  under  the 
former  was  17*85  per  cent,  compared  with  fie  previous  year,  but  in  com- 
parison with  1887-88  the  present  figures  manifested  a  decrease  of  10*66 
per  cent.    In  the  case  of  unrefined  sugar,  the  traffic  was  in  excess  of  these 
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years  by  2*47  per  cent,  and  13*08  per  cent,  respectivdy.    The  boat  traffic, 
however,  showed  a  large  falling  off,  which  amounted  to  2776  per  cent. 

The  following  analysis  of  the  Calcutta  import  trade  may  be  here  fur- 
nished for  the  past  three  years  :— 

Analysis  of  the  Total  Imports  cf  both  classes  nf  Sugar  into  Calcutta. 

Refined  sugar. 

Unrefincd  sugar. 

Provinces  and  coantries. 

1887-88. 

1888-89: 

1889^. 

1887-88. 

1888-89. 

1889-90. 

Bengal 

Behar    

Madras         .... 
Bombay        .... 
Other  coantries     . 

Mds. 

1,68,810 

19,061 

5.830 

51,190 

■,<M0 

3,00,133 

Mds. 
1,57,373 
13,333 

9,3*1 

43,105 

30,999 

1,60,987 

Mds. 
1,06,788 

36.853 

35,363 

3,78,713 

Mds. 

8,40,657 

56.107 

1,967 

6 

1,34,140 

Mds. 

8,05,330 

46,808 

7,446 

98 

3,34^306 

Mds. 
8,06,163 

a.3o,ss8 

47,783 
i,38;689 

Total  in  mds.       . 
Total  lacwt. 

5,46,053 
3,90,038 

4,13,947 
3,95,676 

4,87^17 
3^8,451 

10,74,876 
7,6«,340 

11,88,888 
8,45,634 

"3,13,193 
8,66,566 

V 

The  quantities  imported  by  sea  showed  a  rise  of  45-11  per  cent,  in 
refined  sugar,  but  a  decline  of  4279  per  cent,  in  unrefined  sugar.     The 
table  above  exhibits  the  countries  or  provinces  from  which  the  supplies  of 
Calcutta  were  drawn  during  each  of  the  past  three  years. 

The  magnitude  of  the  road  traffic  may  be  judged  of  by  the  transac- 
tions shown  in  the  table  below  of  the  Calcutta  trade  by  boat,  steamer,  and 
road  :— 

1mk>bt8  into  Calcutta. 

BzpoRTs  raoM  Calcdtta. 

Ybars. 

Sugar 
refined. 

Sugar 
onrefined. 

Totalln 

sugar 

unrefined. 

Sugar 
refined. 

Sugar 
unrefined* 

Total 

in  sugar 

unrefined. 

(•By  boat 
I878-79        .      t,  steamer     . 
C  „  road  . 

Mds. 
1,11,611 
67^317 

Mds. 

4,75.396 

87;353 

Mds. 
7,54,334 
3,S5i395 

Mds. 

67,095 
7,7o» 
68,641 

Mds. 

96,303 

265 

55,373 

Mds. 

3,64,040 

19,533 

3,36.976 

Total 

1.78,838 

5.63,549 

»o,09,6i9 

M3,439 

«.5i,943 

5,10,539 

(•By  boat 
1879-80        A  „  steamer     . 
C  „  road 

1,60,196 

5,41,633 
71,833 

9,43,113 
3,i4ioSo 

99,088 
10,536 
37,633 

1,66.798 

3,116 

53,903 

4,14,518 
5,89.957 

ToTAt 

3,57,087 

«.»3,445 

13,56,163 

1,47,356 

a,3i,8i7 

(-By  boat 
1880-81        ,.    „  steamer 
C  „  road  . 

1,13,354 
i,46;363 

4kJ7,40S 

60 

1.66,083 

7,18,390 

66 

5.31,738 

70,597 
14,947 
39,813 

1,94,353 

3,934 

61,974 

3,70,846 

41,301 

»,6i,5o6 

Total 

3,58,616 

6,03,554 

•3,50,094 

1,35,357 

3,6o,36x 

5,73,653 

(By  boat 
i88i»8a        ,     „  steamer 
.  „  road  . 

1,77,933 
3,037i45 

3,99,68s 
1,94,033 

8,44,515 
7,oi,'885 

63,499 
11.945 
50,635 

3,03,833 

»,877 

79,307 

3,63,590 

31,740 

3.05,f69 

Total 

3,81,077     %93,708 

15,46,400 

1,36.069 

3,85,007        6,00,179 

HHm^HSJ- 
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Imports  into  Calcutta. 

Exports  prom  Calcotta. 

YlARS. 

Sugar 
refined. 

Sugar 
nnrefined. 

ToUl  of 

augar 

nnretoned. 

Sagar 
refined. 

nDrefined. 

Total 
of  sugar 

(•By  boat 
1882-83        ,\  „  steamer 
C  .,  road  . 

Mds.* 
2.18.069 

I,93i923 

Mds. 
4.17,821 

1.07)224 

Mds. 
9,62,994 

5.92)031 

Mds. 
5«,i52 
i2,77<5 
39.40I 

Mds. 
1,54.250 
3.295 
96,261 

Mds. 
2,94.630 

35.235 
>,94.j6j 

Total 

4,1 1,992 

5,25,045 

15.55.oa5 

1,08.329 

2,53,*o6 

5.24,628 

(By  boat 
1883-84        A   ,*  tteamaf     . 
i  »road  . 

i»45*8o4 

2 

2,50,353 

4,«4.S95 
i.94.'693 

8.29*105 
5 

8.20,575 

50,136 
12,306 
29.332 

128,783 
3.327  . 
94,027 

2,54,123 

34.09a 

1,67,357 

Total 

3.96.I59 

tf,59,288 

16.49,685 

9«.774 

2.26,137 

4,55.572 

(-Byboat 
1884-85        .-    ..  •teamer     . 
C  „  road  . 

71.867 
1,44;2I3 

4,94.30a 
1,96.724 

6,73.970 
5.57)256 

54,684 
20,096 
28,383 

1,16,427 

3,791 

61,925 

2,53.137 

54,031 

1.32J82 

Total 

2.16,080 

6,9i,oa6 

13,31,326 

i.o3,»63 

1.82,143 

4,40/>SO 

("By  boat  . 
1885-86        .      „  steamer 

(.  „  road  .        . 

83.933 
■.11)333 

4,42.205 
i.8*2"596 

6,52.038 
4,60)928 

51,140 
15.355 
23.999 

98,846 
5,460 
47*3*9 

2,26,696 

43,847 
1.05,817 

Total 

1.95,266 

6,24,801 

11,12,936 

89,894 

1.51,625 

3,76.360 

(  By  boat 
1886-87       .  <   4$  >t«amer     . 
(  »  road  .        . 

58,464 
15,476 
96,059 

3,54.219 

27 

1,88,493 

5,00,379 

3j,7ir 

4.28,641 

78.287 
14.909 
24.456 

1,00,629 
49,860 

2.9«,347 
4X,«27 

1,11,000 

Total 

1.69,999 

5.42.739 

9.67,737 

1,17.652 

1.54.844 

4,48.974 

It  may  now  be  useful  to  bring  together  into  one  table  the  Calcutta 

trade  in  both  classes  of  sugar,  picking  out  for  that  purpose  the  fieures ' 

which,  in  the  above  tables,  have  been  exhibited  in  various  ways  with  the 

object  of  demonstrating  the  sources  of  total  Bengal  and  Calcutta  traffic  :— 

Sugar  Trade  of  Calcutta  as  manifested  by  the  returns  of  marine,  rail,  river 

and  road  traffic* 


la.ports. 

lixports. 

Routes. 

1887-38. 

1888-89. 

1889-90. 

1887-88. 

1888.89. 

1889-90. 

Md8.« 

Mds. 

Mds. 

Mds.' 

Mds. 

Mds. 

ByB<»t         •{u'r^e'fined    : 

69,376 

79.892 

57,714 

60,458 

62,610 

55,666 

3,95,697 

4,06,517 

3,91,940 

1,69,479 

1,65,929 

1,81,892 

„           InUwd  j  Refined 

15,757 

7»940 

8,767 

8,483 

14,178 

38,374 

Steamer!  Unrefined    . 

i»3J4 

559 

i»33« 

6,960 

11,722 

28,388 

„  East  Indian  J  Refined 

12.044 

13,109 

33,163 

57>o93 

55,530 

61,499 

Ry.             1  Unrefined    . 

58,678 

55,033 

2,77,487 

1,01,538 

85,603 

1*09,799 

„         Eastern  (  Refined 
Bengal  Ry.  i  Unrefined    . 

«»996 

754 

919 

16,761 

9,897 

i64o6 

3,43,910 

3,95,403 

2,65,494 

47,372 

39,110 

40.233 

„  Road          .  {unrefined  '. 

94,563 

78,304 

56,348 

24,544 

22,821 

3i»583 

3,49,162 

3,01,972 

2,48,558 

47,535 

39,142 

40,795 

<,  .                 '  Refined       . 
„bca    .        ••{  Unrefined    . 

3,52,317 

234,948 

3,49,927 

61,972 

36,890 

1.05.384 

1,24.1  »5 

2,24,401 

1,28,383 

5,218 

96,885 

1,73,918 

T^-r*t           i  Refined 
Total        .-[unrefined  . 

5»46,o53 

4,13,947 

4,87.837 

2,29,311 

2,01,926 

2,85,313 

10,72,876 

11,83,888 

12,13,193 

3,74,102 

4,38,391 

5,74,725 
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There  is,  perhaps,  only  one  feature  of  the  above  table  that  calls  for 
special  consideration.  The  importance  of  Behar  in  the  internal  and  ex- 
ternal supply  of  Bengal  suear  has  been  fully  exhibited  in  what  has  already 
been  said.  The  East  Indian  Railway  is  that  by  which  Calcutta  draws 
its  supplies  of  Behar  sugar.  The  amounts,  however,  brought  by  that  rail- 
way to  Calcutta  are  very  much  less  important  than  the  traffic  by  the 
Eastern  Bengal  State  Railway  or  by  road. 

It  may  be  said  that  the  Calcutta  supplies  brought  from  the  Eastern 
Districts  are  drawn  mainly  from  the  region  of  date-palm  cultivation.  It 
would  not  be  safe  to  infer,  however,  that  243,910  maunds  brought  by  the 
Eastern  Bengal  State  Railway  and  the  249,162  maunds  carried  by  road 
were  entirely  date-sugar.  The  districts  tapped  by  these  routes  of  transit 
have  a  considerable  acreage  devoted  to  cane,  but,  while  that  is  so,  it  is 
admissible  to  assume  that  an  important  share  of  the  amounts  shown  con- 
sists of  date-sugar.  It  will  be  found  that  the  spirit  of  the  remarks  below, 
regarding  Madras,  would  lead  to  the  inference  that  the  chief  reason  of  the 
Madras  success  in  the  recent  sugar  trade,  is  the  large  amount  of  palm- 
sugar  which  it  turns  out,  and  it  has  even  been  assumed  that  Bengal,  being 
deficient  in  that  respect,  has  failed  in  the  competition  with  Madras.  There 
is  little  that  directly  supports  an  opinion  for  or  against  such  a  conclusion, 
but,  trusting  to  personal  observation  alone,  the  writer  would  be  more  dis- 
posed to  arrive  at  the  very  opposite  opinion,  if  indeed,  it  be  necessary 
to  seek  for  any  external  explanation  of  the  modem  phase  of  the  sugar  trade, 
by  which  Bengal  has  lost  or  found  unprofitable  the  foreign  market  which 
it  formerly  held,  while  Madras  has  taken  its  place.  It  would  seem  far 
more  likely  that  the  admixture  of  date-palm  sugar  has  lowered  the  repu- 
tation of  Bengal  sugar  than  that  the  absence  of  that  form  of  the  article  has 
depreciated  the  value  of  the  Bengal  commodity.  The  subject  seems  de- 
serving of  careful  investigation. 

Beet-sugar  began  to  be  first  imported  into  Calcutta  in  the  year  1884-85, 
since  which  date,  it  will  be  observed,  there  has  been  a  serious  decline  of  the 
imports  of  Indian  refined  sugar  by  land  routes,  particularly  by  boat  and 
road.  This  may  be  accepted  as  demonstrating  largely  the  decline  of  the 
refining  industry  of  Eastern  Bengal— a  direct  result,  therefore,  of  the  traffic 
in  cheap  imported  sugar.  The  exports  by  sea  in  refined  sugar  appear  to  be 
very  largely  re-exports  of  foreign  suears.  This  trade  would  seem  to  have 
developed  in  the  same  ratio  with  flie  imports  of  foreign  sugar,  so  that  an 
additional  evidence  is  thereby  obtained  of  the  declining  importance  of  the 
refining  art  of  Lower  Bengal.  In  Behar,  however,  that  industry  has  not 
been  in  any  way  injured,  but,  on  the  contrary,  has  greatly  improved,  for 
the  supplies  of  both  classes  of  sugar  drawn  last  year  from  Behar  were 
hieher  than  in  any  former  year.  It  thus  seems  probable  that  the  traffic  in 
palm-sugar  may  have  been  more  seriously  affected  than  in  cane  by  the 
modem  tendencies  of  the  trade. 

Babu  Addonath  Banerjee  (of  the  Statistical  Department  of  the  Bengal 
Govemment)  in  his  very  able  statement  of  the  suc^ar  trade  of  Bengal, 
discusses  the  question  of  the  Calcutta  surplus  of  total  imports  over  exports, 
in  relation  to  the  population,  and  arrives  at  the  conclusion  that  the  Cal- 
cutta consumption  for  the  seven  years  previous  to  1886-87  amounted  to  12 
seers  4  chattacks  of  refined  sugar,  or  (if  expressed  in  unrefined  sugar)  of 
30  seers  9J  chattacks  per  head.  The  figures  by  which  this  result  was 
obtained  may  be  here  exhibited,  since  they  are  instructive  in  themselves, 
apart  from  the  subject  of  consumption  per  head  of  population.  Babu 
Addonath  Banerjee  wrote  as  follows :  — 

"The  surplus  of  imports  over  exports  has  considerably  increased  since  1878-79. 
After  allowing  a  third  of  the  annual  surplus  for  stock  in  trade,  there  remained  the 
following  quantities  for  consumption  during  each  year  since  1880-81 : — 
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Consumption  per  head  of  population,  consisting  of  goo/>oo  souls,  expressed 
in  refinei  and  also  in  unrefined  sugar. 


Year. 

Refined  Sugar. 

Unrefined  Sugar. 

Quantity. 

Rate  per 
heaS. 

Quantity. 

Rate  per 
heaST 

1880-81 
1881-82 
1882-83 

•  •        •        • 

•  •        •        • 

AVBRAOB 

•  •          •          • 

AVBRAOB 

•  •          •          • 

FOR  Seven  Years 

Mds. 
2,06,933 
5,82,169 
2,54,085 

Sr.       ch. 

.?    i 

II        4 

Mds. 
5,17,334 
7,05,342 
6,35,213 

St.       ch. 
23       0 

28       3 

2,47,729 

10      15I 

6,19,323 

27        8 

1883-84 

1884-85 
1885-86 

2,44,341 
3,20,871 
3,»3,559 

10      13 
14        4 
13      15 

6,10,854 
8,02,177 
7,83,898 

27        2 
35      10 
34      "3 

2,92,924 

13        0 

7,32,310 

32        8 

1886-87 

3,07,814 

13      "o 

7,69,534 

34        2 

AVBRAQB 

2,75,682 

12       4 

6,89,205 

30        9k 

"  The  hij>h  rate  of  consumi>tion  shown  in  the  forcTOing  statement  is  not  to  be 
wondered  at,  considering  the  higher  standard  of  life  adopted  by  the  great  majority 
of  the  towns-people.  A  large  quantity  of  sugar  passes  daily  into  consumption  in 
Calcutta  in  the  shape  of  sweetmeats,  of  which  Uiere  are  a  hundred  sorts,  and  confec- 
tionery shops  have  sprung  up  in  considerable  numbers,  and  there  is  scarcely  any 
locality  where  there  are  not  two  or  three  such  shops.  Then  again,  a  great  number  of 
people  in  Calcutta  have  taken  to  drinking  tea,  and  this  also  necessitates  the  use  of 
sugar. 

"S'milar  information  for  the  remaining  forty-four  districts  in  the  Lower  Provinces 
is  not  available,  and  we  have,  therefore,  to  depend  for  a  p^eneral  knowledge  of  the 
subject  on  the  annual  administration  reports  of  Commissioners  of  Divisions.  These 
reports  do  not  show  that  any  diminution  In  the  cultivation  of  suear-cane  has  taken 
place  in  producing  districts.  The  great  bulk  of  the  sugar  produced  in  Bengal  is,  it  is 
well  known,  consumed  in  the  shape  oi  gur.  The  use  of  r^ned sugar  or  chini,  on  the 
other  hand,  is  confined  by  its  deamess  to  the  wealthy  classes,  and  it  is  therefore  chiefly 
in  demand  in  head-ouarters  towns  of  district  and  sub-divisions  for  consumption  by  the 
well-to-do  people.  The  sufi[ar  refineries  in  Bengal  turn  out  chini  according  to  the  local 
demand  in  India,  as  well  as  ift  foreign  countries.  Whenever,  therefore,  there  is  a  slack- 
ness in  demand  for  this  class  of  sugar,  these  refineries  suffer,  but,  on  the  other  hand, 
the  rural  and  urban  population  enjoy  the  luxury  of  getting  more  gur  to  eat  at  a  low 
price  in  the  same  way  as  the  metropolitan  population  gets  more  chini  to  eat  at  a  low 
price  when  it  is  imported  in  large  Quantities  from  foreign  countries.  The  internal  com- 
merce in  sugar  is  prodi£[ious,  and,  with  facilities  afforded  by  roads,  railwayst  and 
canals,  is  rapidly  increasing,  but  its  consumption  is  very  unequally  distributed.  Sugar 
is  still  regarded  as  luxury  among  the  poorer  dasses,  wno  can  barely  afford  to  have  two 
meals  of  rice  a  day.*' 

In  concluding  this  brief  notice  of  the  Bengal  Sugar  Trade,  it  may  be 
remarked  that,  although  we  do  not  possess  a  deBnite  statement  of  the  area 
under  cane  and  sugar-yielding  palms,  the  registration  of  rail,  river,  and 
canal  trafiBc  is  more  exhaustively  recorded  in  the  Lower  Provinces  than, 
perhaps,  in  any  other  part  of  India.  A  more  detailed  review  of  the  inform- 
ation thus  available  may  help,  therefore,  to  convey  an  idea  of  the  very  ereat 
importance  of  the  internal  traffic  in  sugar,  and  at  the  same  time  may  throw 
light  on  the  trade  of  other  provinces  regarding  which  the  statistical 
information    is  less  perfect.    To  complete   this  review  of  the  Bengal 
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traffic  in  sugar,  the  reader  reauires  to  consult  the  section  below,  which  fur- 
nishes tabular  statements  of  tne  coastwise  trade. 

2.— BOMBAY. 

In  order  to  convey  an  idea  of  the  chief  items  of  the  Bombay  Internal 
Trade  in  Sugar,  it  is,  perhaps,  only  necessary  to  furnish  the  tables  which  will 
be  found  below.  The  river  traffic  of  the  presidency  is  believed  to  be  less  im- 
portant than  in  Bengal,  and  as  to  the  road  transactions  it  may  at  once  be 
said  nothing  whatsoever  is  known.  Should  the  reader  wish  to  construct  a 
statement  of  the  total  su^ar  trade  of  Bombay,  it  would  be  necessary  to 
bring  into  one  place  the  imports  and  exports  shown  in  the  section  of 
Foreign  Trade,  with  those  here  given  for  the  Rail-bornb  and  those  which 
will  be  found  below  as  Coastwise  Traffic.  The  particulars  of  the  trade 
with  provinces  for  which  separate  chapters  have  not  been  furnished  in  this 
review  of  the  sugar  trade,  such,  for  example,  as  the  Central  Provinces,  can 
be  worked  out  by  the  reader  picking  out  the  items  of  exports  from  Bom- 
bay, from  the  Panjib,  North- West  Provinces,  and  Bengal,  etc.,  into  the 
Central  Provinces.  These  items  would  represent  the  chief  imports,  and 
similarly  the  exports  from  these  provinces  appear  as  imports  into  Bombay, 
the  Panjdb,  the  North-West  Provinces,  Bengal,  etc. — 

Analysis  of  the  Bombay  Presidency  Sugar  Trade  for  the  years  iSSS-gi, 


Refined  Sugar. 

From  or  to 

Imports  into 

Ex 

ports  from 

1888-89. 

1889-90. 

1890^1. 

1888-89. 

1889-90. 

1890.^1. 

British  Provinces, 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Madras 

Bombay 

Sind   .... 

Bengal        •        •        . 

North-West    Provinces 

and  Oudh 
PanjAb 

Central  Provinces 
Berar 

33,934 

417 

3,787 
39 
95 
39 

19,681 

6,099 

12 

121 

90 

12,429 

1 

10,373 

4 
51 
41 

249 

2 
49 
85 
153 

1,675 
2 

7 

148 
1,975 

170 

17 

10 

63 

254 

250 

NaHve  States, 

Rajpntana  and  Central 

India 
Nizam's  Territory 
Mysore 

265 

1,029 

15,197 

109 

224 
39,987 

434 

263 

40,405 

3^466 
56 

3,481 
no 
23 

8,890 

73 

107 

Seaports. 

Madras        .        • 
Bombay 
Calcutta      . 

113 
4,77,501 

18 
4,59,610 

276 
6,34,740 

"284 

1,974 

57 

Total 

5,22,416 

5,15,951 

6,99,013 

4,344 

9,399 

9,891 
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-                                                     ' 

Unrefined  Sugar. 

From  or  to 

Imports  into 

Exports  from 

1888-89. 

1889-90. 

1890-91. 

1888-89. 

1889^. 

1890-91. 

British  Provinces, 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Madras 

59,145 

44,164 

2,44.820 

24 

3,434 

15 

Bombay 

... 

Sind    .... 

••• 

... 

... 

21 

•.. 

Bengal 

North-West    Provinces 

17,176 

37,083 

73,315 

••. 

••• 

••• 

and  Oudh        •        • 

3,15,170 

3,83,278 

4,86,279 

7 

7 

•.• 

Panjib 

9,948 

4,453 

31.605 

13 

76 

*•. 

Central  Provinces 

744 

x,o86 

3,634 

23,345 

28,046 

33,157 

Berar 

189 

77 

478 

61,789 

91,885 

98,904 

Native  States. 

Rajputana  and  Central 

3*333 

4*864 

9,567 

10,024 

8,165 

7,218 

Nizam's  Territory 

443 

347 

2,333 

410 

387 

241 

Mysore 

1,052 

4,314 

71,011 

... 

114 

151 

Seaports 

Madras       .        • 

4 

I 

I 

... 

... 

Bombay 

3,49*314 

^A7»^S7 

1,71,343 

65,780 

.60,469 

34,837 

Calcutta     . 

... 

.«• 

♦•. 

... 

Total 

5*56,507 

6,26,724 

10,94,285 

1,61,393 

1,91,604 

1,63,523 

Analysts  of  the  Bombay  Port  Town  Trade  in  Sugar  during  the  years 

1888-91. 

Refined  Sugar 

From  or  to 

Imports  into 

Exports  from 

1888.89. 

1889-90. 

1890.91. 

1888-89. 

1889-90. 

1890-91. 

British  Provinces, 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Madras 

76 

... 

1,973 

1,837 

2,620 

Bombay 

284 

1,974 

57 

4,77,501 

4,59.610 

6,34,740 

Sind    .... 

... 

... 

... 

... 

... 

Bengal        .        ... 

3 

... 

•.. 

3 

... 

... 

North-West  Provinces 

and  Oudh 

50 

238 

*5 

5,538 

6,03 « 

26,080 

Panjib 

20 

4 

33 

3.926 

6,449 

35,850 

Central  Provinces 

12 

49 

7 

82.053 

5Z»77o 

1,16,901 

Berar 

... 

••• 

40,357 

38,438 

65,909 

Native  States, 

Rajputana  and  Central 

India 

8 

26 

8 

93,818 

70.375 

1,66,433 

Nizam's  Territory 

••. 

... 

••• 

23,010 

22,421 

35,444 

Mysore 

... 

S92 

197 

... 

68 

91 

Seaports, 

- 

Madras       . 

... 

... 

... 

... 

... 

... 

Bombay 

... 

... 

... 

... 

••• 

Calcutta      . 

... 

... 

... 

... 

5 

Total 

453 

3,183 

587 

7,28.179 

6,62,989 

10,74,073 
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Unrefined  Sugar. 

From  or  to 

Imports  into 

ExporU  from 

1888^. 

1889-90. 

1890^1. 

1888^. 

1889-90. 

1890-91. 

British  Provinces. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Madras       . 

8 

51 

5,294 

21 

52 

2 

Bombay 

65,780 

60,469 

34,837 

2,49,314 

2,47.157 

1,71,242 

Sind    . 

... 

... 

... 

Bengal 

North-West  Provinces 

167 

370 

174 

••• 

... 

••• 

and  Oudh 

2,468 

3,399 

1,027 

183 

Ill 

M 

Panj4b 

568 

352 

526 

99 

141 

106 

Central  Provinces 

29 

8 

608 

53 

599 

Berar 

53 

30 

... 

18 

2/ 

"7 

NoHve  States. 

Rajputana  and  Central 

India        .        .        . 

••• 

310 

16 

8,525 

2,864 

2,835 

Nizam's  Territory 

*•■ 

25 

9 

52 

I 

Mysore 

... 

901 

16 

... 

••• 

Seaports. 

Madras 

... 

... 

... 

••* 

Bombay      • 

... 

... 

... 

... 

... 

... 

Calcutta      . 

... 

7 

... 

... 

... 

Total 

69,044 

65.918 

41.923 

2,58,777 

2,50,451 

1,74.935 

INTERNAL 
TRADE 

of 
Bombay. 

Port  Town. 


It  may  be  said  that  the  most  striking  feature  of  these  tables  is  the  very 
large  amounts  of  refined  suear  consigned  by  rail  from  the  Bombay  Port 
Town  to  the  Presidency  (0,34,740'  maunds),  to  Rajpntana  and  Central 
India  (1,66432  maunds),  and  to  the  Central  Provinces  (1,16,901  maunds). 
These  may  be  said  to  be  the  amounts  of  foreign  sugars  which  were  drained 
by  the  interior  tracts  in  1890-91  from  that  chief  port  of  Western  India. 
The  manner  in  which  these  imports  have  increased,  year  by  year,  gives  a 
better  indication  of  the  effect  of  the  imported  sugars  than  can  be  obtained 
fcom  any  other  source  of  inquiry.  Tne  remarkable  increase  in  the  con- 
sumption in  Rajputana  and  (Central  India  is  peculiarly  instructive,  since 
foreign  sugar  is  there  reaching  a  country  where  Hinduism  is  certainly  all- 
powerful  .  While  there  is  thus  demonstrated  to  be  a  largely  augfmented  con- 
sumption of  foreign  sugar  in  Western  India  and  the  provinces  that  draw 
supplies  from  Bombay,  it  cannot,  however,  be  held  that  these  imports  have 
checked  the  trade  in  tne  Native  article.  On  the  contrary,  it  will  be  seen 
from  the  table  of  the  Bombay  Presidency  imports  oigur  from  the  North- 
West  Provinces,  that  these  have  increased  from  2,15,170  maunds  in 
1888-89  to  4,86,279  maunds  in  1890-91,  and  an  even  more  notable  example 
may  be  cited  in  the  supplies  drawn  by  Bombay  Presidency  from  Madras : 
the  imports  in  1888-89  stood  at  59,145  maunds,  whereas  last  year  they  had 
increased  to  244,820  maunds. 

It  will  thus  be  seen  that  in  Bombay,  as  in  Bengal  and  all  the  other 
provinces  of  India,  there  has  recently  not  only  been  a  greatly  increased 
•  supply  of  sugar  from  foreigfn  countnes.  but  the  comsumption  of  Indian- 
grown  sugar  has  also  expanded  to  an  even  greater  extent. 

3.— NORTH-WEST  PROVINCES  AND  OUDH. 

It  does  not  seem  necessary  to  explain  the  table  which  follows  on 
the  Rail-borne  Suga^  Trade  of  these  provinces.    The  chief  item   of  in- 
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terest  is  the  very  large  quantity  of  gur  which  these  provinces  export  to  the 
PanjSb,  This  trade  will,  however,  be  seen  to  indicate  a  very  considerable 
contraction  during  the  past  three  years  from  I3>32,749  maunds  in  1887-88 
to  9,35,620  maunds  in  1889-90.  The  trade  in  that  article  with  Bombay  has, 
however,  been  greatly  increased,  and  that  to  the  Central  Provinces  greater 
than  in  1887-88,  though  less  than  in  1888-89.  The  exports  of  refined 
sugar  from  these  provinces  to  the  Panjdb  have  also  been  greatly  aug- 
mented during  the  three  years  under  notice,  so  that,  it  will  be  added,  the 
grand  totals  of  the  exports  of  both  classes  taken  together  have  been  fully 
maintained.  The  imports  are,  comparatively  speaking,  unimportant,  and 
are  drawn  mainly  from  Bengal. 


Refined  Sugar,  including  Sugar-candy. 

From  and  to 

Imports. 

Exports. 

• 

1887-88. 

1888-89. 

1889-90. 

1887^. 

1888-89. 

1889-90. 

British  Provinces* 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Madras       •        • 

..• 

7 

8 

... 

Bombay 

. 

9,007* 

2 

7,627 

3,787 

6,099 

Sind   . 

. 

43 

... 

1,185 

603 

633 

Bengal 

. 

46,365 

7,127 

16,916 

10,373 

7,868 

7,643 

Panjkb 

. 

305 

349 

985 

1,29,976 

1,37,121 

2,17,143 

Central  Provinces 

... 

49 

31 

37,138 

8,577 

19,543 

Berar 

... 

13,749 

M20 

6.879 

NaHv9  States. 

Central  India  and  Raj- 

24 

1X3 

336 

98,449 

1,86,742 

1,73,340 

putana. 

Nizam's  Temtory 

... 

... 

42 

21 

78 

Mysore 

... 

... 

**« 

9 

2 

7 

Chief  Seaport  Totbhs. 

Madras 

... 

... 

3 

••• 

... 

2 

Bombay 

... 

5,538 

6,03ii 

... 

50 

238 

Karachi       . 

... 

2 

2 

... 

8 

3 

Calcutta      . 

... 

27,223 

23,262 

••« 

2,603 

2,461 

Total 

55»744 

40,402 

47,573 

2,98,556 

3,48,803 

4,33,969 

Unkei 

riNED  SU 

GAR,  Molasses,  Gur 

. 

From  and  to 

Imports. 

Exports. 

1887-88. 

1888-89. 

1889-90. 

1887-88. 

1888-89. 

18S9-90. 

British  Provinces* 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Madras 

... 

952 

... 

... 

Bombay 

6oi« 

7 

7 

1.84,772 

2,15.170 

2,83,278 

Sind    .... 

3 

2,01,039 

2,01,725 

1,38,122 

Bengal 

1,58,313 

1,25,416 

1,73,806 

4,174 

11,878 

28,138 

Panjdb 

7*915 

26,628 

'"^ 

13,32,749 

13,15,115 

9,35,620 

Central  Provinces 

1,225 

22 

1,75,966 

3,13.128 

2,74,099 

Berar 

... 

49.522 

70,261 

95,657 

•  In  1887-88  the  distinction  was  not  made  into  Presidencies  and  Port  1  owns. 

t  In  a  communication  received  since  the  above  was  sent  to  P^^j^J**^  P*'?S?*^f*f 
Land  Records  and  / 
these  provinces 

appears  to  have  been  foreign  sugar.    It  is  given  i 
page  364.  Conf.  with  p.  378, 

S.  468 


nunication  received  since  the  above  was  sent  to  Fress,  tne  uirocior  01 

nd  Agriculture  draws  the  author's  notice  to  the  fact  that  in  1890-91 

imported    26,080   maunds  of   refined  sugar  from  Bombay.    These 

•  been  foreign  sugar.    It  is  given  in  the  toblc  of  exports  from  Bombay, 
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Unrefined  Sugar,  Molasses,  Gur. 

From  and  to 

Imports  into 

Exports  from 

1887-88. 

1888-89. 

1889-90. 

1887-88. 

1888-89. 

1889^. 

Native  States. 

Central  India  and  Raj* 

patana. 
Nizam's  Territory 
Mysore        •        , 

Cfiisf  Seaport  Towns. 

Madras 
Bombay 
Karachi       . 
Calcutta      • 

Mds. 
689 

Mds. 
1,521 

*"i83 
10^172 

Mds. 
3,022 

••• 

111 

2,595 

Mds. 
14,90,061 

68 

••• 

Mds. 
13,09,181 

43 

•  a. 

*2;468 

19 

7,294 

Mds. 
14,31,088 

45 

3.399 

267 

47,783 

Total 

1,68,746 

1,63,949 

2,19,094 

34,39*303 

33.46,282 

32,37,496 

4.— PANJAB. 
The  table  gfiven  below  fully  demonstrates  the  Rail-borne  Sugar  Trade 
of  the  Panjdb.  It  is  unnecessary  to  repeat  what  has  already  been  shown 
that  this  province  depends  mainly  for  its  external  supplies  on  the  North- 
West  Provinces  and  Karachi.  The  Panidb,  like  Bombay  and  Sind,  con- 
sumes a  large  amount  of  foreign  sugar.  These  three  provinces,  in  fact,  may 
not  inaptly  be  characterised  as  India's  present  market  for  that  commodity— 


Refined  Sugar,  including  Suoar-candy. 

From  or  to 

I 

m  ports  into 

Ej 

[ports  from 

1887-88. 

1888-89. 

1889^, 

1887-88. 

1888-89. 

1889.90. 

British  Provinces. 

Madras       . 

Bombay 

Sind    .... 

Bengal 

Norfli-West   Provinces 

and  Oudh. 
Central  Provinces 

Mds. 

5 

1)823 
1,23,764 

Mds. 

1,598 

2,707 

1,37,121 

Mds. 

"U 

2,030 
2,17,143 

Mds. 

'    5 
29 
15 

290 

Mds. 

**39 

1,211 

1 

349 

20 

Mds. 

26 

12 

260 

Native  States. 

Rajputana  and  Central 

I 

171 

103 

310 

980 

1,002 

Seaports. 

Bombay 
Karachi       . 
Calcutta      . 

3,946 
1,20.517 

4,709 

3,929 
1,05,096 

5,533 

6,449 

92.565 

1,906 

6 
21 

34 

20 
52 
24 

4 
'7 

Total 

2,57.112 

2,56,204 

3,21,466 

710 

2.696 

3,309 

Reduced  to  Giir    . 

7,71,336 

7,68,612 

9,64,398 

2,130 

8,088 

6,927 

INTBRNAL 
TRADB 

OfN.-W.  P. 
ft  Oudh. 


PANJAB. 

Cof^,  with 
p.  179. 
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From  or  to 


British  Provinces, 
Bombay      •        •        • 

Sind    .        •        •        • 

Bengal 

North-West    Provinces 
and  Oudh. 

Cenbal  Provmces 

Native  States. 

Rajputanaand  Central 
India. 

Nizam's  Territory 

Seaports'. 
Bombay      .        .         . 

Karachi 

Calcutta 


Total 


Unrefined  Sugar,  Molasses,  Gur,  etc. 


Imports  into 


1887^8. 


Mds. 

36 

605 

3,156 

14.37,555 


277 


71 
15,389 
7,'49 


14,64,228 


Mds. 

13 

135 

4,300 

12,15,115 


195 


1889-90. 


99 
31,037 

3,837 


12,54,721 


Mds. 

76 

103 

9,624 

9,35,620 


686 


Exports  from 


1887-88. 


141 

2,919 

677 


9,49,848    3,16,707 


Mds. 

793 

58,496 

22 

7,849 
31 

i,49«io5 


65 
346 


Mds. 
9,948 
52,367 

26,628 
208 

3,49,"5 


568 
100 


1 889-90. 


4,38,934 


Mds. 

4,453 
',12,053 

84 
39*364 

441 
2,30,141 


352 
404 
305 


3.77,599 


5.— MADRAS. 

The  want  of  details  of  the  rail-and  canal-borne  trade  in  sugar  pre- 
cludes the  preparation  of  a  statement  of  the  Madras  trade  similar  to  what 
has  been  furnished  for  the  other  provinces.  It  does  not,  however,  aopear 
that  any  additional  information  of  much  moment  has  been  brougnt  to 
light  since  the  appearance  of  Babu  Addonath  Banerjee's  note  on  suear, 
so  that  the  following  passage  may  be  accepted  as  manifesting  the  chief 
points  of  interest  in  the  Madras  trade.  The  reader  should,  however,  com- 
pare the  statements  made  below  with  the  returns  of  foreign  trade  above, 
and  those  of  coastwise  transactions  on  a  further  page— 

Export  Trade  op  Madras  compared  with  that  op  Bengal — In 
connection  with  this  subject  it  will  be  necessary,  in  the  first  instance,  to  examine  in 
detail  the  condition  of  tne  sug^  market  in  the  Madras  Presidency.  The  total  export 
from  that  Presidency  of  refined  or  unrefined  sugar  by  sea  and  coast  since  the  years 
1 876-7  7  were  as  follows :— 
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and  Uurefined  Sugar  in  Madras. 

KG.W„tt.)    SACCHARUM: 

Refined  Sugar.         i          Unrefinkd  Sugar. 

INTERNAL 
Madras. 

YSAR8. 

To 

foreign 

ports. 

To  coast 
ports. 

Total. 

To  foreign 
ports. 

To  coast 
ports. 

Total. 

Cwtf. 

Cwts. 

Cwts. 

Cwts. 

Cwte. 

Cwts. 

187677         .          .          . 

ao,997 

15.003 

36,000 

410,184 

893,53 

499,436 

187778         .          .          . 

16,774 

8,369 

35,143 

358,774 

76,751 

435,535 

1878-79         . 
1879^         * 

802 

J'?27 

10,509 

216,604 

84,610 

301,214 

661 

36,065 

36,726 

358,559 

"93,967 

453,526 

i88(>8i 

5,810 

28,178 

33,988 

494,375 

194,003 

688,377 

i8Si-8a 

12,535 

65,343 

77,877 

789,684 

199.003 

988,6P7 

1883.83        .        .         . 

13,390 

79.538 

93,818 

I, » 19,930 

338,836 

1,358,766 

1883-84       . 

31,579 

73,802 

104,381 

1,347,378 

306,406 

1,553.684 

1884-85 

34,780 

81.348 

1 16,028 

980,884 

194,966 

1,175,850 

1885.86        . 

17,783 

83,114 

100^96 

1,126.794 

188,128 

1,314.932 

1886.87 

33,834 

"3,559 

137,393 

938,966 

334,819 

iti63*78S 

"The  above  table  shows  tiiat,  in  the  case  of  refined  sugar,  by  far  the  largest  ex- 
ports went  to  the  coast  ports  in  India,  while,  as  regards  shipments  to  foreign  ports, 
unrefined  sugar  stands  first.  Both  these  sections  of  the  trade  will  be  Separately 
considered  bdow. 

In  the  case  of  refined  sugar,  a  marked  increase  in  exports  commenced  in  the 
year  1881-82.  The  bulk  of  the  supply  is  consumed  withm  British  India,  the  chief 
consumers  being  Bengal,  Burma,  and  Bombay.  The  devdopmeat  oif  the  trade  in 
refined  sugar  is  of  recent  date,  and  is  entirely  due  to  the  establishment  of.  sugar  refi- 
neries on  an  extended  scale. 

*' Unlike  Bengal,  alnoost  the  whole  of  the  exports  of  unrefined  sugSir  from  the 
Madras  Presidency  jgo  to  foreign  countries.  Its  transactions  with  ^ese  ports  have 
risen  enormously  smce  1880-81,  but  its  despatches  to  coast  ports  have  been  pretty 
steady  since  that  year.  The  customs  returns  ol  that  Presidency  for  the  year 
ront&in  fhe  following  remarks  on  that  subiect ; — '  The  trade  in  etimir  hoe  . 


contain  Ae  followin|r  remarks  on  that  subject :— *  The  trade  in  sugar  £as  shown  a 
considerable  expansion,  the  quantity  exported  during  the  year  being  the  highest  yet 
recorded.  The  increase  is  due  to  a  brisk  demand  in  the  London  markets,  and  to  the 
good  crops  of  sugar-cane  in  1879-80,  which  led  to  large  shipments  at  the  beginning  of 
the  official  year.    Almost  the  whole  sugar  exported  is  unrefined.' 

**  The  largest  increase  occurred  during  1883-84,  in  which  year  the  following  full 
account  of  the  progress  of  this  trade  is  given  in  the  Annual  Volume  of  the  Sea-borne 
Trade  and  Navigatwn  of  that  Presidency  :—**  Nine  year^  ago,  the  exports  barely 
amounted  to  400,000  cwts.,  valued  at  less  than  19!  lakhs.  In  the  year  under  report 
they  rose  to  1,^78,600  cwts.,  valued  at  more  than  Sof  lakhs,  showing  an  increase  of 
37 1*7  per  cent,  in  Quantity  and  of  315*8  per  cent,  in  value.  During  the  same  period 
the  cultivation  of  the  cane  has  increased  by  about  19*5  per  cent.,  and  the  exports  of 
Indian  products  generally  by  33*8  per  cent.  A  lar^e  quantity  of  unrefined  sugar(  jaggery) 
exported  from  this  Presidency  is  made  from  the  jukre  of  the  palmyra  and  date  trees ; 
but  there  are  no  accounts  to  show  the  area  covered  by  these  trees  growing  on  waste 
lands,  much  less  the  increase  since  1875-76.  The  development  of  the  sugar  industry 
has  been  very  marked  since  i88o-8i,  but  the  value  has  not  increased  in  the  same 
proportion  as  the  quantity  exported.    In  the  year  under  report  there  was  a  fall  in 

sentthi 
unrefined  sugar. 

"Considerably  more  than  two-thirds  of  the  refined  article  was  consumed  within 

Cwt«.       R  British  India,*  and  the  remsUnder  by  foreign  countries. 

•  British       a6,s5i    3,06.944    Almost  the  whole  of  the  refined  sugar   is    manufactured 

Burma  at  the  Aska  Factory  in  Ganjam,  owned    by   Messrs. 

bSISi^    "'\li    ilaiJi    Mlnchinft  OcandattwootberfactoriesestablUhedby 

MB-  ,  ^  ^  Mssrs.  Parry  &  Co.  in  the  South  Arcot  district. 
Manufacture  is  also  carried  out  to  a  small  extent  at  a  factory  established  by  a  native 
gentleman  m  the  latter  district  at  Iruvelipet. 

J*  In  1884-85  the  exports  fell  off  largely,  owing  to  the  '  increased  production  of 
beet-sugar  m  Europe,  the  sugar  bounties,  and  the  fall  in  prices  the  London  in  market. ' 
Ihere  was  some  improvement  in  the  following  year,  but  the  figures  were  still  b«low 
those  of  1883-84  and  1882-83,  and  the  trade  did  no  altogether  escape  the  evil  effects 
consequent  upon  the  enormous  supply  of  beet-sugar  in  England.    The  following 

'*  S.  471 


,  owing,  it  is  said,  to  good  harvests  of  beet-root  in  Europe,  and  large  supplies 
hither  from  America.    The  bulk  of  the  exports  (93*1   per  cent.)  consisted  of 
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extract  from  the  Trade  and  Navigation  retjirns  for  1885-86  gives  the  result  of  the 
transactions  during  the  year.* — **  The  condition  of  the  sugar  trade  was  somewhat  better 
than  in  the  previous  year.  '  The  increase  in  tquantity  was  13*5  per  cent*  but  value  by 
only  1*4  per  cent.,  owing  to  lower  average  prices  ttian  in  1884-M  consequent  on  the 

groductionof  beet-root  sugar  in  Europe.  The  exports  of  refined  sugar  amounted  to 
0,700  cwts.,  and  were  confined  to  Ceylon,  Bengal,  Bontbay,  and  Burma.  The 
bulk  of  the  unrefined  sugar,  79X»2i7  cwts^  out  of  1,171,937  cwts.,  was  shipped  to 
England. ' 

"By  far  the  largest  supply  of  unrefin$d  sugar  goes  to  the  London  market  for  Uie 
purpose  of  being  refined  ana  for  brewers'  purposes ;  also  for  feeding  and  fattening 
catUe.  In  1883-84  it  was  ascertained  that  the  cultivation  of  the  cane  in  Madras  had 
increased  by  about  19*5  per  cent.,  and  it  was  further  stated  that  a  large  quantity  of 
unrefined  sugar  (jaggery)  exported  from  that  Presidency  was  made  from  the  juice 
of  the  palmyra  and  date  trees,  but  there  are  no  statistics  to  show  the  area  covered  by 
these  trees  sprowing  on  waste  lands.  The  juice  b  obtained  from  these  plants  by  cutting 
off  the  msle  spadix  when  voung,  and  from  the  cut  portion  there  is  for  four  of  five 
months  a  continual  flow.  The  liquid  is  at  first  clear,  and  is  immediately  boiled  down 
to  a  thick  syrup,  which  granulates  on  cooling,  and  constitutes,  if  not  otherwise  puri- 
fied, the  coarse,  brown  sugar  called  jag[gery.  If  the  juice  is  not  immediatdy  boiled 
it  becomes  turbid,  and  f>assmg  into  the  vinous  fermentation,  forms  the  intoxicating 
drink  called  toddy.  This  kind  of  sugar  sells  very  cheap,  and  so  answers  the  purposes 
of  the  London  market,  where  'coarse  sugar  was  sold  in  1884-85  at  \d,  per  pound 
to  be  used  for  fattening  cattle  in  the  place  of  linseed  cake. '  Now  thes  conditions 
do  not  exist  in  connection  with  the  sugar  exports  from  Bengal*  which  supplies  refined 
cane-sugar,  which  is  much  dearer  than  the  coarse  date-sugar  mentioned  above.  The 
following  remarks  were  made  on  this  point  by  the  Officiating  Director ;«' With 
regard  to  the  increased  export  of  unrefined  sugar  from  Madras,  it  appears  that 
Madras  obtains  a  very  large  proportion  of  its  sugar  supply  from  date  and  other  palm- 
trees.  The  area  under  sucn  trees  is  31,000  acres,  producing  22,00,000  maunds  of 
coarse  sugar,  against  57,000  acres  under  sugar-cane,  producing  26,00,  000  maunds  of 
sujgfar.  The  superiority  of  Madras  appears,  therefore,  to  arise  from  the  possession^  of 
this  large  area  under  sugar-producing  trees,  and  the  question  of  the  relative  condition 
of  the  sugar-cane  industries  in  Madras  and  Beng^  cannot  be  solved  pnerely  by  a 
comparison  of  exports  of  tugar  from  those  Provinces.  Date-sugar  is  not  distinguished 
in  the  Madras  returns  from  that  produced  from  cane. ' 

"The  sugarcane  crop  is  a  troublesome  one  to  grow^  as  it  necessitates  a  consider- 
able  amount  of  care  andiexpenditure,  but  the  profits  realized  from  it  are  large.  Hence 
it  is  apparent  that  the  decline  in  the  exports  of  Bengal  sugar,  and  the  improvement 
ID  tiiose  of  Madras  sugar,  are  due  to  causes  unconnected  with  one  another.  For 
instance,  the  Bengal  traule  has  collapsed  owing  to  the  enormous  production  of  beet- 
sugar  in  Europe;,  while,  the  Madras  trade  has  been  influenced  by  the  development  of 
the  natural  resources  of  the  country,  coupled  with  the  existence  of  a  brisk  demand 
for  cheap  coarse  sufifar  in  England.'' 

The  success  of  Madras  sugar  in  Burma  and  in  Bombay  has  been  quite 
as  marked  as  in  Bengal.  The  explanation  that  it  is  due  to  palm-sugar 
will  hardly,  as  the  writer  thinks,  hold  good.  The  fact  that  Madras  sugar 
is  cheaper,  or  rather  that  Madras  has  succeeded  to  prepare  a  cheap  sugar 
that  proves  sufficient  for  the  wants  of  certain  markets  is  more  likely  to  be 
the  reason  of  the  remarkable  increase  recently  of  the  sugar  trade  of  South 
India* 

6.— TRANS-FRONTIER  O^AND)  TRADE  IN  SUGAR  TO  AND 
FROM  INDIA. 
It  will  be  seen  from  the  tables  below  that  this  consists  mainly  in 
exports.  Nepal  obtains  the  largest  amouttt  of  unrefined  sugar,  being 
followed  by  Kashmfr  and  by  the  traffic  along  the  Sind-Pishin  Railway. 
In  refined  sugar  the  largest  quantities  are  shown  as  conveyed  by  the 
railway  just  mentioned,  and  the  next  most  important  transactions  are  with 

Kashmfr. _____^ 

*  Bengal  possesses  very  neariy  as  great  an  area  under  sugar-yielding  palms  as 
Madras.  The  imports  into  Calcutta  from  Eastern  Bengal  Qessor  particulariy;  must 
be  very  largely  in  date-sugar.  It  is  difficult  to  see  how  the  argument  advanced  above 
gives  Madras  any  very  special  advantage  which  Bengal  does  not,  or  could  not, 
participate  in.— C<w«/.  withpp,  138,  226-227,  231,  266,  270,  310,  3S2,  36i,^Bd.,  Diet,, 
Scon,  Prod, 
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to  and  from  India. 


(G.  Wait.) 


SACCHARUM ; 
Sugar, 


Refined  Sugar  including  Su^ar^andy, 


Kashmir     • 
Nepal 

HiU  Tippoah 
Sind-Pisnin  Railway 
LusBda     . 
Khelat 
Kandahar   • 
Sewo^ao     • 
Tirah  . 
Kabul 

Bajanr        • 
Ladakh     \. 
Thibet 
Stkkim 
Bhuten 
Manipur:     . 
Lnshai  HUls 
<Siain  . 
N.  Shan  States 
S.  Shan  States 
Karenne 

Total  in  Cwt. 


Imports. 


Cwt.« 


It 

22  * 


33 


1889-90. 


Cwt. 
43 


50 


1890-91, 


Cwt. 
80 


148 


Exports. 


1888-89. 


Cwt. 

18,999 
11,061 

26,194 

946 

i.i  5 

264 

451 

18 

6,860 

570 

335 

SI 

108 

17 

"'  8 
90 


67»i3<5 


1889-90. 


Cwt. 

15,956 

9,083 

21 

35,942 

563 

881 

419 

430 

124 

6,057 

505 

277 

72 

48 

53 

4 


los 
35 
16 


60,581 


Unrefined  Sugar,  Afolasies,  Gur,  etc. 


1890-91. 


Cwt. 

36,439 

10,219 

10 

23,037 

1,080 

305 

223 

585 

21 

7»8i3 
373 
270 

3> 


43 
45 
55 


70,5<5o 


Kabul  •        • 

Kashmir      . 

Nepal 

HiU  Tipperah      • 

Western  China    . 

N.  Shan  States    . 

S.  Shan  States     • 

Karenne      •        • 

Sind  Pishin  Railway 

Lus  Bela    . 

Khelat 

Kandahar    . 

Sewestan     . 

Tirah  . 

Bajaur 

Ladakh        • 

Thibet 

Sikkim 

Bhutan 

Nasa  and  Mishmi  Hills 

Lusnai 

Siam  • 

Total  in  Cwt. 


Imports. 


888-89.   1889.90.1890-91 


Cwt 

703 
400 

18 


59 


1,180 


Cwt. 

15 
1,338 

443 
3 

59 

497 

3 

196 


Cwt. 

4I550 

260 

10 

12 

16 

914 

17 


Exports. 


1888-89.      1889-90, 


Cwt. 

1,829 

20,292 

52,862 

70 

103 


18,249 
356 

i,»54 
152 

3,143 
769 

3,534 
27 

4,462 

50 

825 

2 


2,544 


5,779 


106,868 


Cwt. 
3,447 

31,342 

48,103 
loi 

V  80 

68 

48 

17,117 

140 

736 

74 

2,446 

757 

1,309 

27 

3,901 

256 

625 

6 

22 


99,604 


1890-91. 


Cwt. 

3,355 

19,036 

50,505 

89 

125 

167 

19 

19^441 

290 

896 

27 

3,770 
628 
802 

15 

1,436 

330 

460 

3 

I 


99.285 


•  To  reduce  cwt.  to  maunds  so  as  to  allow  of  comparison  with  the  rail-borne  traffic 
multiply  by  {• 


•4A 


S.  473 


FRQimlR. 


Digitized  by 


Google 


31^ 


Dictionary  of  ike  Economic 


SACCHARUM : 

Sugar, 


Coastwise  Tiade. 


COASTWISE 
TRADE. 


Imports* 

India  Grown 

Sugar. 

474 


COASTWISE  TRADE. 

It  does  not  seem  necessary  to  do  more  in  this  place  than  to  furnish 
a  series  of  tables  in  illustration  of  coastwise  trade.  The  following  four 
tables  show  the  totals  imported  and  exported  coastwise  by  each  of  tue  pro- 
vinces of  India  under  the  two  sections,  India  and  Forsion  sugars.  The 
transactions  in  the  latter  class  might  almost  be  designated  re-exports,  that 
is  to  say,  they  are  amounts  of  sugar  imported  in  the  first  instance  from 
foreign  countries  and  exported  again  by  co^stiii'ise  steamers.  The  term 
*'fie-exports  *'  has,  however,  been  restricted  to  foreign  imports  subsequent- 
ly exported  to  forei^  countries,  and  which  thus  leave  India  entirely.  The 
three  tables  first  given  below  involve  an  error  which  it  is  necessary  the 
reader  should  be  swarded  against.  The  figures  shown  are  the  totals  of 
refined  and  unrefined  addra  together,  without  the  former  having  been 
first  reduced  to  the  standard  of  the  latter.  In  the  subsequent  tables 
given  under  the  heading  of  the  provinces  concerned,  these  two  classes  have 
not  only  been  separatdy  dealt  with,  but  inter^provincial  transactions  have 
been  exchided  from  consideration.  Thus,  for  example,  exports  from  the 
pK>rt  town  of  Bombay,  say,  to  Surat,  have  not  been  regarded  as  exports, 
since  the  amounts  thus  conveyed  from  port  to  port  are  still  within  the 
piesidency.  The  imports  and  exports  shown  are,  therefore,  the  amounts 
actually  brought  into  a  province  or  which  leave  it. 

Imports  Coiisttoise  qf  Indian-grown  Suzaf  of  all  hinds. 


YSARS. 


1870-71 

1871-73 

1872-73 

«873-74 

1874-75 

1875-7^ 

1876-77 

1877-78 

1878-79 

1879-80 

i88o-8i 

1881^3 

1883-83 

1883-84 

1884-85 

1885-86 

1886^7 

1887-68 


1889-90 
1890-91 


Into 
Bengal. 


Cwt. 


Into 
Bombay 


Cwt. 


Into 
Sind. 


Into 
Madias. 


Into 
Burma. 


Cwt.        Cwt        Cwt.        Cwt. 


Total. 


Quantities  not  returned  for  these  years  except  in 
value  which  includes  of  foreign  sugar. 


13,796 
5»433 
7.398 
16,134 
13.999 
30,350 
53.685 
42,i»;3 
38,872 
44,346 
45.580 
53.565 
48,058 
54,461 
48,995 
63,369 


170,186 
» 39.661 
383,351 
334*400 
388,309 
397.487 
308,337 
304,058 
373,977 
463,173 

484,437 
3A»77 
339.400 
404,610 
463,366 
388,393 


33,858 
31,834 
33,104 
14,096 
37,010 
18,364 
18M36 
I3.»99 
8,847 

9,833 
13,603 
11,160 
15.153 

14,589 

13.495 
8,73a 


63,763 
65.398 
88,730 
104,334 
173.354 
203,733 
i73/>83 
313,406 
311,719 
183,283 
331,186 
347.967 
306,538 
308,769 
159.316 
185,264 


43.333 
43,859 
65,049 
47,538 
40,520 
40,703 
58,484 
61^50 
66,333 
76,443 
65,865 
143,837 
107,435 
132,010 
93.943 
78,635 


313,936 
386,184 
476,533 
506,493 
643,«>3 
590,436 
610,934 
634,411 
689,747 
776,065 
839,670 
830,696 
706,574 
804,439 
776,015 
724,27a 


39,39^5 
39.65,240 
44,55.271 
43,76,203 
33.56,386 
34,01,153 
55,73,703 
54,89,838 
63,31,478 
53^0,567 
57,08,896 
58,39,011 

58^3.054 
61,40,866 
64.59.396 
67,04,861 
55.87,367 
63,79.435 
65.36,635 

61 ,,9,359 
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E»p9fis  Coastwise  of  Indian-grown  Sugar  of  all  kinds. 

Years. 

From 

From 

From 

From 

From 

Total. 

Bengal. 

Bombay. 

Sind. 

Madras. 

Burma. 

Cwt 

Cwt. 

Cwt. 

Cwt. 

Cwt 

Cwt. 

R 

1870-71 

••• 

*•> 

,,, 

... 

... 

.r* 

».r 

1871.73 

) 

1 

57,70,601 

i«7»-73 

r   Quantities  not  raturaed  for  these  years  except  in   ^f 

63,68,663 

1873-74 

(             value  which  includes  foreign  sugar.                 | 

69,62,920 

1874-75 

1 

t 

73r«4,409 

1875-76 

193,035 

"8,430 

1,974 

140*115 

34,373 

477.937 

47,43,837 

187677 

a64,!2i 

I2i,98j 

1,385 

104,255 

30,813 

532,463 

55,61,546 

1877-78 

381,408 

318,734 

3,367 

85.120 

30,966 

809,595 

90,67,898 

1878-79 

117,792 

430,581 

2,528 

94,317 

33,449 

667,667 

69,20,653 

1879*80 

i32»944 

574.796 

2,674 

220/)32 

39,345 

959,791 

90,19,069 

1880-81 

5J,9»o 

466,171 

811 

222,180 

33.865 

765,937 

66,67,583 

1881-82 

70.347 

479.348 

",337 

364,345 

'6,873 

832,240 

74,32,888 

1882-83 

104,834 

3>3,284 

1,266 

318,366 

761,058 

64,76^435 

1883-84 

71,763 

438,531 

1,068 

279.308 

19,851 

810,421 

69,58.007 

i884-a5 

24,121 

627,629 

705 

276,214 

38,774 

957,443 

67,55,337 

1885-86 

33*964 

659,248 

839 

271,242 

38,564 

993.857 

76,56.441 

1886-87 

33,398 

455,559 

263 

338,378 

33,614 

860,212 

69,16,818 

^887-88 

35,869 

463,598 

3" 

251,033 

35,464 

786,274 

64,03,501 

1888-89 

30,226 

663,753 

854 

359,639 

38,831 

993.303 

80,40,281 

188990 

55,335 

716,886 

641 

216,436 

33,533 

I/)22,720 

84,35,745 

1890-91 

42,639 

505,997 

3,l8l 

397f475 

39,849 

978,141 

83,54.533 

Imports  Coastwise  of  Foreign  Sugar  of  all  kinds. 


Years. 


1870-71 

1871-73 
1872-73 
1873-74 
"874-75 
1875-76 
1876-77 
1877.78 

1878-79 
1879-80 
1880-S1 
1881-83 
1882-83 
1883-84 
1884-85 
1885-86 
1886-87 
1887-88 
1888-69 
188^1)0 
1890-91 


Into 
Bengal. 


Into 
Bombay. 


Into 
Sind. 


Into 
Madras. 


Into 
Burma. 


Total* 


Cwt        Cwt.       Cwt        Cwt.        Cwt.       Cwt. 


^  See  remark  for  these  years  in  the  Imports  Coastwise  of  Indian 
grown  sugar. 


33 

1 
9 

I 

»3 

33 

148 

3o 

1 

8,976 

i6»535 

5^731 


33 
1,345 
19.550 
33,137 
33.844 
30,178 
37,314 
30,061 
34,813 
45j031 
40,813 
53,500 
53,090 
50,393 
42,122 
57,811 


75.699 
41,165 
53,465 
104,079 
99,550 
170,415 
111.590 
87,207 
83,380 
331,877 
208,023 
150,259 
79,733 
91,268 
52,981 
88,446 


8,7cg 
4,767 
7i973 
9,786 
6,944 
10,716 
6,872 
4.380 
5,077 
8,949 
10,313 
15,913 
19,396 
33,824 
15,991 
17,453 


643 
3,351 

375 

384 
40 
34 

422 

46 
37 

113 

38 
899 

1,087 
624 

1,218 
538 


85,086 

50,543 

80,369 

147,408 

130.379 

311,353 

146,105 
121,700 

133,309 
375,981 
359,333 
220,590 

153,307 
175,080 

128,847 
169,969 


11,75.589 
7.44,184 

i3,4i.Si» 
34.31.893 
32,79.960 
37,51,317 
35,56,655 
30,59,476 
20,66,893 
40,33.534 
34,38.5  «9 
28,72,936 
19,30,247 
21,75,203 
17,66,237 
21,19,134 
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Exports. 

477 


Bennl. 


finpoptt. 
479 


Exports  Coastwise  cf  Foreign  Sugar  of  all  kinds* 


Years. 


i87o-7» 
1871-72 
1872-73 
1873-74 
1874-75 
1875-76 
1876-77 
1877-78 
1878-79 
1879-80 
1880-81 
1881-82 
1882-83 
1883-85 
1884-84 
1885-86 
1886-87 


1888-89 
1889-90 
1890-91 


From 
Bengal. 


From 
Bombay 


From 
Sind. 


From 
Madras. 


From 
Burma. 


Total. 


Cwt.       Cwt.       Cwt.       Cwt.       Cwt.       Cwt 


ESee  the  remark  agisunst  these  years  in  the  table  of  Esporti 
Coastwise  of  Indian  grown  sugar. 


65 


NU 
55 

I 

73 


131,473 

79>i84 
125,044 
233,357 
209,171 

394,943 
235,004 
206,355 
229,907 
463.387 
411,834 
417,808 
336,117 
365.357 
286,531 
399^396 


184 

131 

215 

99 

528 

445 

836 

219 

914 

76 

1,187 

224 

927 

322 

766 

*|5 

921 

87 

1,475 

160 

1,129 

92 

6,715 

185 

5»593 

247 

4*607 

437 

4,593 

566 

5/>03 

546 

342 

346 

214 

98 

90 

82 

304 

152 

M7 

57 

66 

630 

3,970 

244 

407 

279 


132,135 
79,829 
126,231 
234,510 
210,251 
296,436 
236,622 
207,528 
231,062 
465,079 
413,121 
425,393 
345,982 
370,64 
292,099 
405,297 


19,19,019 
12,20,802 
20,07,053 
39,11,476 
34,84,866 
50,53,916 
39,99,419 
34,58,859 
37,00,687 
63,75,136 
50,77,472 
51,49,666 
41,31,186 
43,69^084 
37,80,477 
48,94,134 


The  main  ideas  to  be  learned  regarding  the  coastwise  trade  in  siufar 
will,  perhaps,  be  best  exemplified  by  analysing  the  trade  in  the  three  chief 
sea-board  provinces,  Bengal^  Bombay  and  Madras. 

X.— Bengal. 

The  following  table  exhibits  the  Imports  and  Exports  of  this  province 
Coastwise  during  each  fifth  year  since  1875-76  :— 

Imports, 

Refined  Sugar  including  Sugar-candy. 


1875-76. 

1880^1. 

1885-86. 

1890-91. 

From 

1 

(2 

1 

1 

d 

1 

b« 

1 

1 

Bombay    . 
Sind 

Madras     . 
Burma      . 

Cwt. 
41 

7,734 
3 

Cwt. 

2 

Cwt. 
907 

19,181 
514 

Cwt. 

2 

Cwt. 

750 

32,754 
37 

Cwt. 
145 

Cwt 

39,449 
99 

Cwt. 

5,631 

Total 

7,778 

2 

20,602 

2 

33,541 

145 

39,548 

5,631 
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(G,  Wam    SACCHARUM  » 
J Sugar. 


To 


Bombay 
Sod  • 
Madras 
Burma  • 
Kattfwar 
Travancore 
Cochin  . 

Total 


Unrefined  Sugar,  Molasses,  Gt&r,  etc. 


i875-7«- 

1880^1. 

1885-86. 

1890-91. 

From 

1 

a 

1 

• 

1 

1 

a 

b 

d 

1 

1 

Cwt 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt 

Cwt. 

Bombay         * 

*.. 

... 

... 

•• 

... 

Sind 

... 

... 

... 

... 

... 

... 

... 

„ 

Madras. 

... 

... 

123 

••• 

4 

... 

4.«77 

... 

Burma  •        •        , 

»5 

... 

49 

... 

4 

... 

273 

... 

Total 

15 

... 

171 

... 

8  1  ... 

4.450 

... 

Exports, 


Refined  Suoar  including  Sugar-candy. 


1875-76. 


\ 


Cwt 

157.518 

5.653 
23.033 


Cwt 


186,203 


% 


1880-81. 


I 


Cwt. 

23.591 

5,170 
10,268 

122 
60 


Cwt 


39.211 


1885-86. 


.1 


Cwt. 
6,562 

"967 
11,498 

"35 


Cwt. 


19,052 


1890-91. 


:§ 


Cwt. 

7.231 
312 
552 

6,117 

37 
16 


14,255 


Cwt. 


Unrefined  Sugar    Molasses 

,  G6r,  etc. 

• 

1875-76. 

188081. 

1885-86. 

1890-91. 

To 

1 

1 

(X. 

.1 

1 

Ch 

.1 
1 

b 

q 

1 

1 

Cwt. 

Cwt. 

Cwt. 

Cwt 

Cwt. 

Cwt 

Cwt. 

Cwt. 

Bombay         .        . 

18 

*•* 

3 

... 

... 

4 

Sind      . 

••« 

>a. 

•  .• 

... 

... 

... 

Madras 

I 

,, 

998 

... 

7 

... 

160 

... 

Burma  . 

3,049 

„ 

3,048 

... 

1.997 

... 

3.764 

... 

Kattfwar 

,, 

... 

«.. 

... 

12 

Travanooro    . 

•*• 

,, 

... 

•M 

Cochin  . 

..• 

... 

... 

... 

... 

... 

... 

Total 

3,068 

!•• 

4.048 

2,004 

... 

3,940 

... 

It  will  be  seen  from  the  tables  of  the  coastwise  trade  during  the  past 
twenty  years,  that  the  records  of  the  Bengal  transactions  manifest  a  very 
remarkable  change.  The  Imports  of  Indian  sugar  have  increased  from, 
sayy  io/xx>  cwt  to  over  6o/kx>  cwt,  while  the  Exports  have  contracted 
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Bengal. 


BOMBAY. 
481 


Imports. 
482 


from  about  200,000-cwt.  to  40/XH)  cwt.  The  trade  in  Foreign  sugars  brought 
to  Bengal  or  exported  therefrom  by  coasting  steamers  is  much  less  im- 
portant, but  a  somewhat  remarkable  feature  m  this  section  mav  be  said  to 
pe  the  fact  that  these  imports  havef^reatly  increased.  The  analysis  of  each 
fifth  year,  since  1870,  shows  that  increase  in  the  imports  of  Indian  sugar 
is  mainly  due  to  the  improved  traffic  with  Madras  in  refined  sugar.  Dur- 
ing the  years  named,  the  supply  derived  from  Madras  has  increased  from 
7,734  cwt.  in  1875  to  39,449  cwt.  in  1890-91.  The  decline  in  the  exports 
would  appear  to  be  due  to  the  same  cause,  vt#.,  the  success  of  Madras. 
The  Bengal  exports  to  Bombay. have  d^eased  from  157,518  cwL  of 
refined  sugar  to  7,231  cwt.,  so  auso  to  Burma  they  have  contracted  from 
23»o33  cwt.  in  1875-76  to  6,117  cwt.  in  1890-91,  and  it  will  be  found  that 
the  exports  from  Madras  to  Bombay  and  Burma,  during  these  years,  ha\'e 
almost  correspondingly  improved.  Madras  is  thus  not  only  contesting  in 
Bengal  itself  the  trade  in  refined  sugar,  but  it  has  practically  oust^i 
Beneal  sugar  from  Bombay  and  Burma  Formerly  the  Bengal  exports 
of  refined  su^ar  to  Madras  were  very  considerable :  last  year  they  had 
almost  ceased.  It  was  these  facts  that  mainly  actuated  the  Government 
cf  India  in  the  recent  enquiry  into  the  sugar  trade,  which  resulted  in  the 
discovery,  which  the  writer  has,  he  ventures  to  think,  abundantly  con- 
firmed, namely,  that  if  Bengal  has  lost  its  foreign  markets,  the  home  con- 
sumption has  greatly  increa^.  The  home  market  have,  in  fact,  proved 
more  profitable  than  the  foreign,  for  some  years  back,— a  .state  of  affairs 
that  can  hardly  be  regarded  as  unsatisfactory. 

2.— Bombaj. 
As  already  remarked,  one  of  the  chief  features  of  the  Bombay  coast- 
wise trade  in  sugar  is  the  loss  of  the  Bengal  supply  and  the  birth  of  a 
demand  for  Madras  refined  sugar.  Unlike  the  tables  given  above  for 
Bengal,  those  which  follow  for  Bombay  derive  their  chief  interest^^  however, 
in  the  fact  that  the  transactions  in  foreign  sugar  are  very  much  more  im- 
portant than  in  Indian :— > 

Imports. 


Rbpined  Sugar  including  Sugar-candy. 

From 

1875-76. 

•      1880-81. 

1885-86. 

I890-9I- 

g- 

E) 

g. 

a 

p« 

& 

^ 

i 

1 

bb 

1 

1 

1 

1 

J 

1 

, 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt 

Cwt 

Bengal  . 
Sind     . 

.     131.130 

!.. 

27.387 

... 

6.438 
136 

I 

6^33 

... 
18 

Madras 

435 

13 

3,492 

17 

9,709 

MM 

36^96 

119 

Burma 

... 

... 

Goa      . 

1         .         ... 

ai 

k.* 

3 

30 

186 

Pondicherry 

►         • 

... 

... 

... 

.». 

Cambay 

1         . 

... 

... 

... 

3 

... 

83 

5 

Cutch    . 

.         ... 

... 

... 

... 

3 

... 

3 

Kattiwar 

•         ... 

... 

152 

... 

1,930 

"5 

1,119 

17 

Koncan 

.         ... 

... 

... 

3 

8 

3 

Travancore    . 

... 

... 

... 

... 

31 

••• 

... 

Gaekwar'sTei 

■ritory 

... 

... 

... 

45 

... 

Total 

.     131,566 

33 

31,031                   17 

18,340 

«5i 

34009 

•«s 
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SACCHARUM  t 

Sugar, 


Imports 


Unrefined  Sugar,  Molasses,  Gtra,  etc. 

Fkom. 

1875-76. 

1880-81. 

1885-86. 

1890-91. 

1 

1 

1 

1 

c 

a 

1 

^ 

a 

1 

Bengal  . 
Siny     . 
Madias 
Burma  . 
Goa       . 
Pondicherry  . 
Cambay 
Catch    . 
Kattiwar 
Koncan  . 
Travancore 
Gaekwar'sTo 

mtofy 

Cwt. 
1,445 

37VJ<58 
S 

I 

Cwt 
... 

••• 

••• 
•*• 

Cwt. 

2 
••• 
2,456 

••• 

Cwt. 
... 

Cwt. 
398 

32,036 

>9 

'"28 

10,770 

Cwt. 

«*• 

... 

Cwt 

4 
166 
84,053 
44 
310 
666 
51 

"2^ 
185 

123 
12,774 

Cwt, 

113 
••* 

... 

TOTAl 

'         • 

38,620 

... 

2,458 

... 

43.442 

... 

98,501 

113 

From  the  table  below  it  will  be  seen  that  the  Bombay  coastwise  ex« 
ports  in  Foreign  sugar  have  increased  from  131^473  cwt.  in  1875*76  to 
340,64.0  cwt.  in  1890-91.  A  somewhat  strikmg  feature  may  be  here 
alluded  to  (though  in  point  of  value  less  important  than  many  others 
manifested  by  the  table),  namely,  the  growth  of  an  export  of  refined 
foreign  sugar  from  Bombay  to  Madras.*  Sind  is,  however,  the  country 
that  drains  coastwise  the  largest  amount  of  foreign  sugar  from  Bombay. 
The  demand  in  Kattiwar  has  been  steadily  increasing 

Exports, 


Refined  Sugar  including  Sugar-candy. 

1875-76.             1880-81. 

1885-86. 

1890-91. 

To 

1 

1 

Cx« 

1 

U* 

1 

1 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

TI.hi.m1 

sina      • 

17,916 

75U57 

4 
5,3^ 

934 
166,531 

'715 

474 
209,521 

2,100 

150 
70,509 

Madras 

5,177 

6,097 

4,707 

10,144 

5,142 

9,757 

3,461 

16,273 

Banna  • 

75 

265 

8 

3,014 

7-s6 

Damauo 

.*• 

... 

... 

2 

142 

118 

647 

Din        . 

46 

146 

38 

407 

12 

395 

7' 

521 

Goa 

207 

3.1*4 

186 

3,895 

414 

7,858 

1,363 

16,660 

Pondichenry 

... 

... 

^ 

I 

... 

Cambay 

•". 

... 

46 

191 

36 

3>39i 

641 

3,377 

Cutch    . 

7,316 

22,791 

4,934 

19,411 

1,764 

21,343 

5.858 

30,265 

Kattiwar 

4,990 

23,281 

4,78  i 

57,877 

3,690 

ii4,ood 

8,358 

191,213 

Koncan 

337 

502 

184 

1,13^ 

7 

500 

27 

951 

Travancore 

61 

136 

59 

65 

34 

148 

Gaekwar's  Territory 

... 

... 

99 

504 

119 

605 

85^ 

9,180 

Tot 

AL     . 

35,989 

131,473 

20,409 

261,431 

11,971 

371,065 

22,894 

340^649 

COASTWISE 
TRADE. 


Imporis. 


Conf.  with 

Pt  3^5,  37*. 
Exports. 

483 


*  In  the  chapter  on  Prices  it  will  be  seen  that  a  quotation  of  the  price  of  foreign 
sngur  in  Madras  could  not  be  procured. 
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COASTWISE 
TRADE. 

Bombay. 

BzporU. 


MADRAS. 
484 


Exports, 


Unrefined  Sugar,  Molasses,  GiStr,  etc. 


1875-76. 

iS-so-Si. 

1885-86. 

1890^)1. 

To 

1 

Cb 

1 

Sl 

« 

1 

b 

e 
A 

e 

Cb 

Cwt. 

Cwt. 

Cwt 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bengal  • 

•        .        ... 
.       5,494 

... 

6,112 

... 

iV,'333 

... 

6/>70 

... 

Madras 

3,102 

... 

1,633 

... 

574 

... 

273 

... 

Burma   • 

»        .        •»» 

... 

... 

... 

••• 

... 

Damaun 

,         ,        ,,, 

... 

••• 

••• 

10 

... 

100 

... 

Diu 

144 

... 

620 

... 

420 

603 

... 

Goa 

»3« 

550 

... 

4,662 

••• 

2,600 

Pondicherry  . 

... 

... 

... 

... 

... 

Cambay 

.                 ... 

... 

1,279 

... 

6,816 

... 

3,161 

34s 

Cutch    . 

.     53,i8a 

... 

48,743 

... 

96,184 

70 

85,074 

IS 

Kattfwar 

.     19,544 

50,631 

45 

100,211 

65 

130,403 

968 

Concan 

.       >,739 

... 

1,191 

8 

968 

1,977 

... 

Travancore    . 

... 

••• 

I 

... 

5 

... 

Gaekwar'sTex 

Titory        «•. 

... 

33 

... 

167 

... 

891 

... 

TOTi 

IL      •      83,441 

••< 

110,772 

53 

331,346 

135 

231,157 

1,323 

It  has  been  remarked  in  connection  with  the  rail<bome  traffic,  that  the 
foreign  sugars  of  Bombay  are  yearly  succeeding  to  penetrate  further  and 
further  into  the  country,  and  seem  to  find  favour  in  such  countries  as 
Rajputana,  where  they  would  (viewed  from  the  religious  standpoint) 
have  been  least  expected  to  have  succeeded.  The  exports  coastwise  to 
Kattfwar  may  be  cited  as  another  example  of  this  fact.  The  exports  of 
foreign  refined  sugars  from  Bombay  to  that  State  were  23,281  cwt.  in 
1875-76;  last  year  they  had  attained  the  very  considerable  proportions  of 
191,212  cwt.  The  traffic  with  Cutch,  though  less  remarkable,  shows  a 
,  similar  progfression.  Cutch,  however,  draws  a  very  much  larger  quantity  of 
Indian  unrefined  sugar  than  of  refined  sugar.  It  will  be  observed  by  the 
foot-note  to  page  366  that  the  exports  of  refined  sugar  from  Bombay  to  the 
North- West  Provinces  and  Oudh  last  year  manifested  a  sudden  and  very 
considerable  expansion.  This  is  the  more  remarkable,  since  for  many  years 
the  North- West  Provinces  have  largely  contributed  to  the  Bombay  supply. 
The  demand  for  refined  sugar  from  Bombay  may  be  accepted  as  another  in- 
dication of  the  successful  competition  of  foreign  against  Indian  refined  sugar, 

3.— Madras. 
After  what  has  been  said  regarding  Bengal  and  Bombay,  it  seems  un- 
necessary to  specialize  anv  of  the  features  of  the  Madras  coastwise  trade 
in  sugar.  The  imports  of  Bengal  refined  sugar  have  greatly  contracted, 
and  a  new  trade  has  come  into  existence  in  the  demand  for  foreign  re- 
fined sugars  from  Bombay.  The  exports  of  unrefined  sugar  from  Madras 
to  Bombay  are,  however,  very  considerable,  and  the  trade  has  been  more 
than  doubled  within  the  past  20  years.  It  has  also  been  explained  that 
the  exports  of  refined  sugar  from  Madras  to  Bengal  and  Burma  have  been 
very  considerably  increased  within  the  past  few  years. 
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Imports* 


Refined  sugar  including  Sugar-candy. 


1875-76. 

1880-81. 

1885-86. 

1890-91. 

From. 

1 

iS 

1 

d 

1 

2 

1 

1 

cS 

Benral    . 
Bombay  • 
Sind        . 
Burma    . 
Goa 

Pondicherry     , 
KatUwar 
Travancore      . 
Cochin  • 

Cwt. 

5>oiS 
3.635 

"36 
••• 

Cwt. 

173 

5,771 

Cwt. 

... 

Cwt. 

6 
7,568 

I 

'"6 

••• 

Cwt 
3>383 

'3 

... 

••• 

Cwt. 

10 

9,467 

49 

Cwt. 

3,398 

35 
27 

"28 

1 

Cwt. 

1 
16,654 

1 

OTAl 

• 

8,687 

5>943 

7,786 

7t58i 

3,830 

9,536 

4,013 

•6,655 

Imports. 


Unrbfinrd  Sugar, 

Molasses,  GtJR,  tec. 

1875-76. 

1880-81. 

1885-86. 

1890-91. 

From 

A 

A 

0- 

, 

a 

M9 

q 

1 

.S) 

.1 
1 

S) 

c 

g) 

1 

1 

1 

1 

i 

Cwt. 

Cwt 

Cwt. 

Cwt. 

Cwt 

Cwt. 

Cwt. 

Cwt. 

Bengal    •        •       •        . 

12 

2,476 

... 

37 

... 

54 

Bombay  • 

1,140 

... 

1,748 

2,978 

833 

676 

360 

Sind 

... 

... 

... 

... 

Burma    • 

... 

4 

4 

... 

3 

... 

Goa        .        . 

•». 

1 

... 

... 

Pondicherry    , 

... 

... 

... 

... 

.«• 

... 

... 

Kattfwar. 

... 

... 

... 

... 

... 

... 

•  *. 

Travancore      < 

75 

... 

... 

56,125 

..» 

180 

... 

Cochin    . 

• 

... 

... 

... 

... 

... 

... 

1 

'OTAl 

• 

1,227 

.^ 

4,329 

3,978 

56,998 

676 

497 

... 
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ExporU. 


Refined  Sugar 

INCLUDING  SUGAR^ANDY. 

i875-7«« 

1880-81. 

1885-86. 

1890^1. 

To 

1 

t 
1 

1 

1 

1 

1 

1 

! 

Cwt 

Cwt. 

Cwt. 

Cwt. 

Cwt 

Cwt 

Cwt. 

Cwt 

Bengal  . 

7,061 

... 

19,582 

... 

33,649 

.a. 

37.488 

Bombay 

380 

.;. 

4,226 

36 

i»»342 

... 

25,^ 

.M 

Sind      .        .        . 

i,a5i 

... 

M. 

Burma  • 

393 

I 

867 

... 

»7.937 

... 

asi»« 

3 

Goa 

••• 

••• 

... 

•*. 

... 

... 

r».  - 

... 

Karical.        .        . 

••• 

... 

... 

... 

... 

Mahe    . 

... 

... 

••• 

... 

... 

... 

•  «. 

Pomlidierry  . 

8,250 

... 

7 

... 

... 

... 

... 

Cutch    . 

•.. 

... 

... 

.«• 

... 

..• 

... 

••* 

Kattfwar 

••• 

... 

••• 

... 

... 

.«• 

... 

Koncan 

••• 

... 

... 

... 

... 

... 

... 

—• 

Travancore    • 

•»• 

••• 

•.. 

1 

... 

•  «. 

Cochin  .        .        . 

... 

... 

... 

... 

... 

.,. 

6,104 

... 

Total 

15.983 

I 

35,933 

37 

62,918 

... 

98h<o8 

3 

Exports. 


Unrbtinbd  Sugar,  Molasses,  G6r,  etc. 

• 

1875-76. 

i88o«f. 

1885-86. 

1890-91. 

To 

. 

J- 

1 

1 

1 

• 

1 

0' 

1 

1 

1 

•S 

b 

•S 

u* 

£ 

& 

Cwt. 

Cwt 

Cwt 

Cwt 

Cwt. 

Cwt 

Cwt. 

Cwt 

BensAl  . 

... 

344 

6 

3,239 

Bombay 

4ol'o84 

... 

S,834 

... 

37,196 

... 

93,446 

... 

Sind      .        . 

1/578 

... 

975 

... 

315 

••• 

9,394 

... 

Burms  . 

34 

... 

58 

... 

993 

... 

3,443 

... 

Goa       .        . 

3 

... 

4 

..• 

I03 

... 

871 

Karical. 

... 

801 

... 

••• 

.#• 

... 

Mahe    . 

M. 

... 

3 

3 

3 

... 

... 

... 

PondidiflTy 

14,190 

••• 

7,963 

... 

... 

... 

... 

... 

Cutch    . 

16,188 

3,509 

... 

6,041 

... 

»3»563 

... 

Ksttiwar 

... 

•— 

... 

... 

... 

9,000 

... 

Koncan 

... 

... 

M. 

... 

... 

... 

85 

... 

Travancore 

... 

... 

... 

••• 

589 

... 

... 

•  M 

Cochin  . 

... 

... 

... 

... 

... 

... 

... 

TOTAl 

• 

73,166 

... 

15,390 

3 

45,143 

... 

139,930 

... 
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A  Gmn-resiii,  the  prodnce  of  a  Ferula.    (W,  R.  Clark.S    SAGAPENUM : 


( W.  R.  Clark  ) 
SACCOPETALUM,  Benn.;  Gen.  Pi.,  I.,  28. 

[  ANONACfJK. 

Saccopetalum  tomentosum,  H.  /.  ^  T,;  FL  Br.  Ind,,  /.,  88/ 

Sya.— UvARiA  TOMENTOSA,  Roxb. 

Vem.-  Kima,  karri,  Hind;  Patfnossu,  Uriya  j  Om/,  hake  himi,  Kot.; 
Thoska,  GOND  ;  Hufnba^  KuRKU  ;  Karri,  N.-W.  P  ;  Umbi,  umbia,  Rai.  ; 
Kari,  C.  P» ;  Kirna,  karri,  him,  BouB. ;  Humb,  him,  Mar.  ;  ChilkadAdi, 
pedda  chil  ika^Uid^ga,  Tel.;  Hessare,  Kan. 
Refeiences.— /?iMr6.,  Fl.  Ind.,  Ed.  C.BX,,js6:  Brandts,  For.  Ft.,    7/ 
Beddome,  FL  Sylv,,  t,  $9  ;  Gamble,  Man.  Timb.,  1.,  ro  ;  Dalg.  6f  Gibs., 
Bomb,  FL,4;  Elliot  Fl.  Andkr,,  147  /  Lisboa,  U.  PL  Bomb,,  4,  277 /  Gaw- 
etteers:— Bombay,  XIII.,  2A;  XX.,  427;  N.-W.  P,  IV.,lxvii. ;  Land  Rev. 
Settlement.  Seonee  Dist.,  Cen.  Prov.,  to,'  Ind.  Forester:^  HI.,  200 ;  X., 
32S;  XII.,  App.,  5;  XIII.,  tlQ;  For.  Admin.  Rep.,  thutia  Nagpur,  28. 
HabHat.— A  large  tree,  with  straight  stem,  found  in  Oudh,  NepdITarai, 
Gorakhpur,  Behar,  Central  India,  and  on  the  Western  Ghits. 

Gum.*- It  yields  a  gum  which  belongs  to  the  false  tragacanth  or  hog- 
gum  series. 

Food  &  Fodder.— The  oval  bbrriks  are  said  to  be  eaten  in  some  parts 
of  Bombay.    The  leaves  are  used  as  fodder. 

Stiuciure  of  the  Wood.— -Olive-brown,  moderately  hard,  smooth,  dose- 
f^ned ;  no  heartwood.  It  is  not  apt  to  warp,  but  often  cracks  in  season- 
mg.    Weight  451b  per  cubic  foot. 

Domestic  Uses.— The  timber  is  used  in  Oudh  for  building  huts  and 
cattle  sheds ;  in  the  Western  Ghdts  it  is  reckoned  a  good  timber,  and  is 
much  used  in  house-building. 

Sacred,  see  Domestic  and  Sacred,  Vol.  III.,  191. 

SafTron,  see  Crocus  satiTOS,  Linn, :  Iridb a.  Vol.  II.,  593. 

SAGAPENUM. 
Sagapenum,  Cooke,  Report  on  Gum  Resins,  63. 

Vtm.— Xnndel,  w  kundal  {}),  Hind.;  Isus,Mar.i  Kundel(}),  Sans.; 

Sugbinuj,  tahbinaj,  Arab.;  Sagafiin,  iskabinah,  Pbrs. 
References  —Flick.   &  Hanh.,  Pharm.,  291 ;  Ainslie,  Mat.  Ind.,  I., 
3S7;  0*Shaughnessy,  Beng.  Dispens.,  363 f  Dymock,  Mat.  Med.  W. 
^  Ind.,  396 ,'  Batten  Powell,  Ph.  Pr.,  403. 
Habitat.— A    eum-resin  imported  into  India  from  the  Persian  Gulf 
and  coasts  of  Arabia,  and  said  to  be  produced  from  a  species  of  Femla 
which  grows  in  Arabia  and  Persia. 

Saoapenum  consists  of  masses  made  up  principally  of  brownish-yellow 
semi-transparent  tears,  resembling  Galbanum,  but  having  a  darker  colour 
and  a  more  alliaceous  odour.  These  tears  are  agglutinated  together 
by  a  proportion  of  soft  gum-resin,  which  varies  considerably  in  amount ; 
indeed,  some  specimens  appear  to  be  made'  up  entirely  of  that  substance 
and  show  no  distinct  tears.  The  analysis  of  Sagapenum  shows  that 
it  contains— resin  50-54  per  cent.,  gum  31-32,  volatile  oil  3.1 1,  bassorin 
1-4,  malateand  phosphate  of  lime,  0*40-1*12,  and  small  amounts  of  sul- 
phur \»ater  and  impurities.  It  is  distinguished  from  Galbanum  by  the 
prince  of  sulphur,  and  by  the  comparatively  large  amount  of  resinous 
residue  it  yields  to  petroleum  spirit. 

Medidne.— -According  to  Ainslie,  Sagapenum  was  known  to  the  Greeks, 
and  is  described  by  Dioscorides  as  the  produce  of  a  Femla  growing  in 
Media.  Dymock  remarks,  "  I  see  no  reason  to  suppose  that  the  ancient 
Hindus  knew  the  drug,  althoueh  kun  •#/  is  in  some  books  given  as  the 
Sanskrit  and  Hindf  name  for  it.*^ 
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Arabic  writers  seem  to  have  been  acquainted  with  the  substance,  pro- 
bably from  their  intercourse  with  the  Greeks.  The  MakhBan'-el-Adwiya 
says  the  substance  is  found  near  Ispahan.  Muhammadan  writers  descnbe 
it  as  a  powerful  attenuant  and  resolvent,  and  say  that  when  combined  with 
purgatives  it  exerts  its  resolvent  power  on  every  part  of  the  body,  remov- 
mg  noxious  humours ;  they  also  value  it  as  an  anthelmintic  and  emmenago- 
giie.  A  Sagapenum  pill  is  often  prescribed  by  them  in  flatulent  dyspep« 
sia;  it  contains  equal  quantities  of  Aloes,  Sagapenum,  Bdellium,  and 
Agaric.  The  dose  of  the  gum-resin  is  two  or  three  dirhems  taken  with 
warm  water  (Dymock). 

Trade. — Qoden  Powell  mentions  the  difficulty  that  exists  in  the  Panjiib 
to  fifet  sakhinaj*  Jaushir  or  ammoniacum  are  usually  sold  in  place  of  it, 
**  The  quantity  annually  imported  into  Bombay  varies  greatly,  most  of  it 
going  to  London.  It  is  seldom  to  be  obtained  m  the  retail  shops.  Value 
R J-R}  per  ft  "  (Dymock). 

SKGRRETIA^  Brong.;  Gen.  PU,  L,  379. 
Sageretia  Brandrethianai  Aiuh.;  Fl.  Br.  Ind.,  /.,  642;  RHAMNiiS. 

Vem.~  Ganger, goker,  kunjar,  Icok/r,  kanger.bhdndi,  bajan,  Pb. ;  Mingri^ 

Pushtu/  Maimina,  momanna,  nimdni,  Afg.  ;  Ganger,  Si  no. 
References.—^ran^fis,  For.  Fl,,  9S  /  Gamble,  Man.  Timb.,  92  ;  Stewart^ 
Pb,  PI.,  42;  Aitckison,  Cat.  Pb.  and  Sind  PI.,  32;  Baiss,  PI.  Orient.,  II., 
22 !  Murray,  PI.  and  Drugs,  Sind,  /^/  Baden  Powell,  Pb.Pr.,  $96  f 
Settle.  Rep.  Kohat  Dist.,  Panj'db,  29;  Agri.'HorH.  Soc.  Ind.,  XIV.,  4. 
Habitat — A  deciduous,  distorted  shrub,  met  with  in  the  Sulaiman 
and  Salt  Ranees  and  North- West  Himalaya,  between  the  Indus  and 
the  Jhelum.     Distributed  westwards  to  Persia  and  Arabia. 

Food'&  Fodder. — The  fruit  is  small  and  black  and  has  a  sweet  fla- 
vour not  unlike  that  of  the  bilberry.  It  is  a  great  favourite  among  the 
frontier  tribes  and  Afghins,  and  is  regularly  collected  and  ex(>osed  for  sale 
in  the  bazirs  of  Peshawar.  In  the  Salt  Range,  a  chaini  is  made  of  it. 
The  LEAVES  and  touno  twios  are  much  blowW  by  sheep  and  goats 
{Lace,  Quetta  Fl.  in  MSS.). 

Structure  of  the  Wood.— Yellow,  very  hard,  and*close-grained. 

S.  oppositifolia,  Brong.s  Fl.  Br.  Ind.^  /.,  641. 

Sym^-S.  PiLiFORMis,  Don;  Rhamnus  piliformis,  Roth,f  R.  rigynvs, 

Don;  ZlZYPHUS  OPPOSITI FOLIA,    Wall. 

Vem. — Aglaia,  Kumaon  ;  Kanak,  gidarddk,  Kashmir  ;  Drange,girtkan, 

Pb.  ;  Mmdnrai,  Pushtu. 
Re£erences.— Brandts,  For.  Fl.,9S;  Gamble,  Man.  Timb.,  9a ;  Stewart, 
Pb.  PL,  42;  Aitckison,  Cat.  Pb.  &  Sind  PI. ,32  ;  Prod.,  II.,  28  ;  Baden 
Powell,  Pb.  Pr.,  S96  ;  Atkinson,  Him.  Dist.,307  ;  Com.,  N.-W.  Provinces, 
IV,,  Ixx. 
Habitat.— A  large  shrub,  found  in  the  North- West  Himalaya  (sub-tro- 
pical), from  Peshawar  to  Nepil,  also  in  Southern  India  from  Konkan  south- 
wards.    It  is  distributed  to  Java. 

Food.— The  pruit  of  this  species,  like  that  of  the  preceding,  is  eaten. 
Domestic  U8es.^-The  wood  is  used  as  fuel. 

S.  theezans,  Brong. ;  Fl.  Br.  Ind.,  /.,  641. 
Syn.— Rhaiinus  thbbzans,  Linn. 
Vem. — Dargola  (Simla),  drangu,  ankol,  kauli,  kardr,  phompkli,  kdnda, 

brinkol,  chaunsk,  katrdin,  tk4m,  kAm,  Pb. 
References.— Bra wrfw.  For.  Fl.,  95  ;   Kur»,  For.  Fl.  Burm.,  /.,  267  ; 
Gamble,  Man.  Timb.,  92;  Atkinson,  Him.  Dist.,  3o7. 
Habitat. — A  lar^e,  spinescent  shrub,  found  in  the  Salt  and  Sulaiman 
Ranges,  and  in  the  Western  Himalaya  from  Kashmir  to  Simla,  from  3,000 
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to  8,000  feet.  It  is  also  met  with  in  the  forests  of  Ava  (Kura),  and  is  dis- 
tributed westwards  to  BalCichistin  and  eastwards  to  China. 

Food.— The  FRUIT  is  eaten  in  parts  of  the  Himalaya  and  in  China. 
In  China  the  leaves  are  used  by  the  poorer  classes,  as  a  substitute  for  tea. 

Structure  of  the  Wood.— Very  hard,  white,  with  irregular  dark-colour- 
ed heartwood.    Weight  56ft  per  cubic  foot. 

SAGITTARIA,  Linn.;  Gen.  PL,  III.,  1006. 
A  genus  of  aquatic  herbs,  beloni^ingf  to  the  water  plantain  family  (Alisma- 
CEiE)  three  species  of  which  are  descried  by  Roxburgh  as  common  in  the 
Indian  Peninsula.  Two  of  these,  however,  have  been  reduced  in  DeCandolle's 
Monograph  on  Phanerogams  to  kindred  genera,  and  the  remaining  one — Sllgit" 
taria  sagittaefolia— alone  need  be  here  separately  noticed. 

Sa^ttaria  sagittaefoiiai  Linn. ;  DC,  Monog.  Pkan.,  III^  66,  Alis. 
Arrowhead.  [  macka, 

Vtm.^Muyd  muyd,  ckoio.-kui,  Bkno. 

References.—/?oiv6..  Fl.  Ind.,  67s;  Voitfi,  Hort.  Sub.  Col.,  680 ;  Smilk, 

Bcon.  Diet.,  24  ;  Hunter,  Orissa,  II.,  187  {app.  VI.)  ;  Gametteers  .—N.-W. 

P.,  I., 8$;  X,  319. 

Habitat. — A  common  aquatic  herb,  found  on  the  borders  of  fresh-water 

lakes,  tanks,  and  ditches  throughout  India,  and  distributed  to  Europe  and 

Asia  generally,  and  throughout  North  America. 

Food.— In  North  America,  the  fleshy  corms  of  this  plant  are  used 
as  an  article  of  food  by  the  Native  population,  and  in  China  it  is  even 
cultivated  as  a  food-plant.  It  contains  a  bitter  milky  juice  which  is  ex- 
pelled by  boiling.  Apparently  the  Natives  of  India  are  ignorant  of  its 
value  as  a  food-plant,  since  no  information  on  the  subject  is  given  in  any 
of  the  books  that  deal  with  the  known  properties  and  uses  of  Indian 
plants* 

SAGO. 

This  form  of  starch  is  obtained  from  several  palms  and  a  few  other  plantA 

Sago. 

Sagon,  Fr.;  Sago,  Germ. 

Vera. — Sagwdana,  saeu-chawuh  Hind*;  Sagu-dana,  BsNO. ;  Shandrisi, 

Tam.;  siaruk^hawM,  Dec  ;  Sagu,  Malay.  ;  Sikumi,  Chin. 

References.— ^0jr6.,  Fl.    Ind.,  Ed.   C.B.C.,    299,  668,    723;  Kurm,  For. 

Fl.  Br.  Burnt.,  If.,  530, 533  ;  Brandis,  For.  Fl.,  550, 556,  560 ;  Gamble, 

Man.  Timh,  415,   419;   420,  42/  ;  Mason,  Burma  and  Its  People,  426, 

506,  8tr,  812 1  Pkarm.  Ind.,  I.,  248  f  U.  S.  Dis/ens.,  15th  Rd.,  1743; 

Fleming,  Med.  PI.  &  Drugs.  {Asiatic  Reser.,  XI.),  189;  Ainslie,  Mat. 

Ind.,   /.,    36r;  O^Shaughnessy,  Beng.  Dispens.,  622,  640, •  K.  L.  De^ 

Indig.  Drugs  Ind.,  103;  Bidie,  Cat.  Raw.  Pr.,  Paris  Exh.,  92;  Bird, 

wood.  Bomb.  Prod.,  256,  2^,  239;  Drury,  W.  PI.  Ind.,  118;  Usejul  PI. 

Bomb.  {XXV.,  Bomb.  Ga».),  I3S,  17^;  Forbes  Watson,  Ind ust.  Survey 

Ind.,  45:  Royle,  Prod.  Res.,  230 ;  Smith,  Econ.  Diet.,  3621  Balfour, 

Cyclop.,  III.,  484;  Envelop.  Brit.,  XXI..  148;  Madras  Mail,  June  1 4th, 

i889;  Indian  Agri.,  July  6th,  1889;  July  j 3th,  1889. 

Sources  op  Sago -The  chief  source  of  the  Sago  of  Commerce  is  a 

palm  indigenous  to  the   East  Indian  Archipelago,   known  as  Metrozy- 

lon  Sagn.     It  flourishes  in  low  marshy  situations,  and  seldom  attains  a 

height  of  30  feet,  but  is  low  and  thick-set  in  character.     At  the  age 

of  fifteen  years  it  becomes  mature  as  a  starch-yielding  plant,  and  then 

the  whole  interior  of  the  stem  is  gorged  with  spongy  medullary  matter, 

around  which  is  a  rind  of  hard  wood.     If  the  plant  be  allowed  to  flower, 

and  the  fruit  to  ripen,  all  this  medulla  becomes  absorbed,  the  stem  is  left  a 

mere  hollow  shell,  and  the  tree  dies.    Before  this  occurs,  however,  the  trees 
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are  cut  down,  the  stem  is  cut  In;o  leneths,  split  up,  and  the  pith  extracted 
and  grated  to  a  powder.  This  powaer  is  then  kneaded  up  with  water  and 
strained,  the  starch  passes  through  the  sU-ainer,  and  the  woody  6  bre  re- 
mains behind.  The  starchy  fluid  is  then  floated  into  troughs,  the  starch 
settles  to  the  bottom,  and  after  one  or  two  washings  it  is  considered  by  the 
Natives  fit  for  their  domestic  purposes.  What  is  intended  for  exportation 
IS  made  into  a  paste  with  water  and  rubbed  into  g^rains  which  are  known 
according  to  their  size  as  Pearl  Sago,  Bullet  Sago,  Sago  Meal,  etc.  The 
great  proportion  of  the  Sago  of  Commerce  comes  trom  Borneo,  where  there 
are  laree  forests  of  sago  [^ms  in  the  low-lying  marshy  lands  along  some 
parts  of  the  coast. 

The  proper  Sago  palm  (Metxozylon  Sago)  is  not  indigenous  to  the 
Indian  Peninsula,  but  large  quantities  of  Sago,  some  of  which  is  said  to  be 
quite  as  good  as  the  Sago  of  Commerce,  are  obtained  in  India  from  other 
sources     Such  as  — 


z   Arenga  saccfaarifera,  I.,  302. 
a.  Boraasna  flabeliiformis*  I.,  502. 
3   Caiyota  nrens,  II ,  208. 
4.  Corypha  umbimcallfera,  n.»  575. 

5  Cycas  drcinalist  II.,  675. 

6  C.  pectinata,  II.,  675. 


7  Cycas  Rmnphii,  11.,  675. 

8.  Metroxykm    (several    species)^ 

v.,  239. 

9.  Pboeniz  acaulis,  VI.,  199. 
xo   p.  mpicola,  VI.,  207. 

zi.  Tacca  pimsatifida,  VI. 


It  will  be  observed  that.  In  the  enumeration  gfiven,  Nos.  5,  6,  7  and  1 1  are 
not  palms.  The  principal  sago  palm  of  India  may  be  said  to  be  Cary- 
ota  urens. 

Medicine. -|-Sago  is  used  exclusively  as  an  article  of  diet.  It  is  nutri- 
tive,  easily  digestible,  wholly  destitute  of  irritating  properties,  and  is 
therefore  often  employed  as  a  bland,  innocent  article  of  diet  in  febrile 
disorders,  bowel  complaints,  and  during  the  convalescence  from  acute 
disease. 

CHBMIC4L  Composition. — Chemically  considered  Sago  has  the  charac- 
ters of  starch.  Under  the  microscope,  the  g^ranules  appear  oval  or  ovate, 
and  often  truncated.  Many  of  them  are  broken,  and  in  most  the  surface 
is  irregular  or  tuberculated  (U,  S*  Dispensatory). 

Domestic  Uses.— In  the  East  Inaian  Archipelago  the  Natives  chiefly 
make  the  sago  starch,  which  is  intended  fo**  domestic  use,  into  biscuits  which, 
if  kept  dry,  may  be  preserved  for  a  very  long  time.  It  is  also  dried  and 
made  into  sago  meal,  from  which  they  prepare  a  variety  of  dishes. 

In  ndia,  the  Sago  from  Caryota  nrens,  and  from  other  indigenous  trees, 
is  used  as  an  article  of  food,  principally  in  the  form  of  a  gruel  or  thick  soup» 
but  the  use  of  Sago  by  the  Natives  of  India  is  not  uearly  so  extensive  as 
in  the  East  Indian  Archipelago,  where  it  forms  almost  the  staple  diet. 

Sajpi,  see  Barilla,  Vol.  I.,  394 ;  see  also  Carbonates  of  Potash  and  Soda, 
Vol.  II,  152,  154;  and  Reh,  Vol.  VI.,  Part  I.,  400  to  427. 

SalftgnUXUU — Fossil  ammonites  reverenced  and  worshipped  by  the  Hin- 
dus, and  supposed  by  some  to  be  the  setiles  or  eagle  stones  of  the, 
ancients.  Those  used  in  the  worship  of  the  Hindus  are  black,  mostly 
rounded,  and  commonly  perforated  in  one  or  more  places  by  worms,  or,  as 
the  Hindus  believe,  by  Vishnu  in  the  form  of  a  reptile.  Some  are  supposed 
to  represent  g^cious  incarnations  of  Vishnu  and  are  highly  prized  by  their 
owners ;  others,  which  border  a  little  on  violet,  denote  a  vindictive  avatara, 
and  are  shunned.  The  possessor  of  a  Salaorama  keeps  it  wrapped  up  in 
clean  cloth,  from  which  it  is  frequently  taken  out  and  bathed.  The  water 
used  for  the  purpose  is  thought  to  have  acquired  a  sin-expelling  virtue. 
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Sal  Ammoniac  »  see  Ammoiiinm»  Vol.  I.,  219. 

SALEP. 

The  name  griveD  to  the  dried  tubers  of  numerous  species  of  the  genus  OrdUs,  &iid 
in  India  of  the  genus  ElllophtA* 

^alep. 

Vttn,-  Salab-misri^i^ Egyptian  Salep),  Hind.;  ChdU-michkri,    Bbno.: 
Sdlib  misri,  Pb.  ;  SalaPt  salab,  Afg.  Sdlam'mtsri,  Bomb.  ;  Sdlamo'misrt, 
Mar.;  Sdlammisri,  Guz.;  Skdld  mishiri,  Tam  .;   Sdld^misiri,  Tbl.; 
Sdld-^nishri,    Malay.;     Sala-misri,    Burm.;      Saalab^misri,    khusyus 
saalab,  khHsyalus^aalab,  Arab.  ;  Saalabntisri,  Pbrs. 
References.— 5/«»flr/,  Pb.  PL,  236;  Afgh.  Del.  Com.,  113;  muck.  & 
Hanb,,  Pkarmaco^.,  654;  U.  S.  Dispens.,  ntk  Ed.,  i744 }  Ainslie,  Mai. 
Ind.,J.j368;  0*Skaughnessy,  Seng.  Dispens.,  653;   Moodeen  Sheriff, 
Supp.  Pharm.  Ind.,  221;  S.  Arjun,  Cat.  Bomb.  Drugs,  iSj  :  K,  i. 
Ve,  Indig.  Drugs,  Ind.,  Si ;  Murray,  PI.  &  Drugs,  Sind.,  22  ;  Dymock; 
Mat.Med.W.  Ind.,2nd  Ed.,  789;  Baden  Powell,  Pb.  Pr.,  261  /  Atkin- 
son, Him.  Dist.CX.,  N.'W.  P.  Gas),  722;  Prod.  Pes.,  t2,  226,  2^r  ; 
Davies,  Trade  and  Resources,    N.'W.  Boundary,  India.    VI.,  cxxmii ; 
ccclxxv ',  Ind.  Forester,    XIII.,  91,  9Sf    Smith,  Diet,  Econ,  PL,  363; 
Balfour,  Cyclop.  Ind.,  III.,  500. 
Sources  of  Sal bp.— Although  most,  if  not  a]l>  the  species  of  Orchis, 
found  in  Europe  and  Northern  Asia,  are  furnished  with  tubers  capable,  if 
properly  prepared,  of  yielding  salep,  only  a  few  of  them  are  actually  in  use 
as  sources  of  the  substance.    The  following  are  the  most  important  of 
these : — Orchis  coriophora,  O.  latifolia,  O.  laxiflora,  O.  macnlata,  O.  mas- 
cula,  O.  militaris,  O.  Morio,  O.  pyramidalis,  and  O.  sacdfera. 

The  Salep  of  the  Indian  bazirs,  which  is  highly  esteemed  by  the  Natives 
as  a  remedy  for  various  diseases  and  for  which  high  prices  are  often  paid 
b^  them,  is  principally  derived  from  the  tubers  of  Enlophia  campestris  and 
£.  herbacea,  andJ>robably  also  from  the  species  of  a  few  other  s^enera. 
The  variety  of  Salep  known  as  Royal  Salep  or  badjah,  resemoles  a 
bulb  more  than  a  tuber,  and  was  identified  by  Mr.  J.  Q.  Baker  of  Kew  (in 
the  discussion  which  followed  the  reading  of  Dr.  Aitchison's  paper  before 
the  British  Pharmaceutical  Society  in  December  1886)  as  being  derived  from 
Ungemia  trisphsenu  a  plant  belonging  to  the  Natural  Order  of  Amaryl- 
LIDB  A.  Dymock,  in  his  Materia  Medica  of  Western  India,  had  previously, 
however,  on  the  authority  of  Mr.  N,  M.  Khansahib,  describes  the  Royal 
Salep  as  the  pseudo  bulb  of  an  Orchidaceous  plant  (Pholidota  imbricata). 
Aitchison  {Prod,  of  W.  Afgh.  &  N.  E.,  Persia,  21$)  speaks  of  the  bulbs  of 
Ungemia  trisphaera  as  collected  and  given  to  camels. 

The  Salep  of  European  commerce  is  prepared  chiefly  in  the  Levant, 
and  to  some  extent  in  Germany  and  other  parts  of  Elurope.  German 
Salep  is  said  to  be  more  translucent  and  more  carefully  aried  than  the 
Levant  variety.  That  of  the  Indian  bazirs  is  produced  on  the  hills  of 
Afghdnistdn,  Baluchistiin,  Persia,  and  Bokhara,  but  the  Nilghiri  Hills  and 
even  Ceylon  are  said  to  furnish  a  part  of  it.  Besides  these,  imitation  Salep 
is  laree^  prepared  for  the  Indian  trade.  This  is  said  to  be  made  up  of 
poundea  potatoes  and  gum. 

CoLLBCTiON  and  rRBPARATioN. — The  tubers  are  dug  up  after  the 
plant  has  flowered,  the  plump  firm  ones  are  washed  and  set  aside,  those 
that  are  shrivelled  and  soft  are  thrown  away.  The  selected  tubers  are  then 
strung  on  threads,  scalded  to  destroy  their  vitality,  and  dried  in  the  sun,  or 
by  gentle  artificial  heat.  By  drymg,  they  become  hard  and  homy,  and 
lose  their  bitter  taste  and  peculiar  odour. 

Characters  and  Chemical  CoiiPosiTiON. — The  Salep  of  the 
Indian  baxirs  is  met  with  is  three  varieties :— palmate,  large  ovoid,  and 
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small  ovoid  masses  threaded  together  into  long  stringy,  all  of  them  more 
or  less  translucent  and  gum-like.  They  have  very  little  odour  and  a  slight, 
not  unpleasant  taste.  After  maceration  in  water  for  several  hours,  they 
regain  their  orieinal  shape  and  size.  Salep  contains  a  substance  known  to 
the  chemist  as  Bassorine,  which  is  reported  to  be  more  nutritive  than  any 
other  v^etable  produce.  One  ounce,  it  is  reported,  will  suffice  per 
day  to  support  a  man  (Smith)*  The  following  account  of  the  micros- 
copic structure  and  chemical  composition  of  the  Saleo  tubers  is  taken 
almost  verbatim  from  FIQckiger  &  Hanbury's  valuable  work  : — **  On 
microscopic  section  the  tuber  is  found  to  consist  almost  entirely  of  parenchy- 
matous cells,  containing  starch  and  some  adcular  crystals  of  oxalate  of 
Ume.  In  the  mklst  erf  these  parenchymatous  cells  are  numerous  larger 
ones  filled  with  homogeneous  mucilage.  Small  fibro-vascular  bundles  are 
trr^ulaH)r  scattered  through  the  tuber.  The  most  important  constituent 
of  Salep  is  a  sort  of  mucilage,  which  is  constantly  (H'esent  in  a  varying 
large  amount.  Salep  yields  this  mucilage  to  cold  water,  forming  a  solu- 
tion which  is  turned  blue  by  iodine,  and  whidi  mixes  without  precipita- 
tion  with  a  solution  of  neutral  acetate  of  lead.  Mucilage  of  Salep,  if  preci- 
pitated with  alcohol  and  then  dried,  becomes  violet,  or  blue  in  colour  if 
moistened  with  a  solution  of  iodine  in  iodide  of  potassium.  The  dry  muci- 
lage is  readily  soluble  in  ammoniacal  solution  of  oxide  of  copper ;  when 
botled  with  nitric  acid,  oxalic  but  not  mucic  acid  is  produced.  In  these 
two  respects  the  mucilage  of  Salep  agrees  with  cellulose  rather  than  with 
gum  arable.  In  the  large  cells  in  which  it  is  contained,  it  does  not  exhibit 
any  stratification,  so  that  its  formation  does  not  appear  due  to  a  meta- 
morphosis of  the  cell  wall.  Mucilage  of  Salep  contains  some  nitrogen  and 
inorganic  matter,  <rf  which  it  is  with  difficulty  deprived  by  repeated  precipi- 
tation with  alcohol. 

It  is  to  the  mucilage  just  described  that  Salop  chiefly  owes  its  power  of 
forming,  with  even  40  parts  of  water,  a  thick  jell  v.  which  becomes  still 
thicker  on  addition  of  magnesia  or  borax.  The  starch,  however,  assists  in 
the  formation  of  this  jelly,  yet  its  amount  is  small  or  even  nil  in  the  tuber 
which  bears  the  flowering  stem,  whereas  the  young  lateral  tuber  abounds 
in  it.  Salep  also  contains  sugar  and  albumen,  and  when  fresh,  a  trace  of 
volatile  oil.  Dried  at  i  lo^C,  it  yields  2  per  cent,  of  ash,  consisting  chiefly 
of  phosphates  and  calcium"    (Drcigendorfft  Pharmacograpia,  ^54)* 

Medidae. — From  ancient  times,  Salep  has  been  considered  to  possess 
great  invigorating  virtues  and  has  hence  been  extensively  prescribed  both 
m  Europe  and  the  East  for  diseases  characterised  by  weakness  or  loss  of 
the  sexual  powers.  Under  the  superstitious  influence  of  the  doctrine  rf 
signatures  tnis  idea  was  no  doubt  strengthened  by  the  supposed  appear- 
ance of  the  TUBER,  which  was  thought  to  resemble  the  form  of  the  testicles 
(hence  the  French  name  •*  testicle  aichien'*).  In  the  East,  the  odour  of 
the  fresh  root  is  supposed  to  resemble  that  of  the  seminal  fluid,  and  is* 
thought  to  have  a  powerful  aphrodisiac  effect  when  clasped  in  the  hand. 
The  dry  tuber  has  an  immense  reputation  as  a  nervine  restorative  •  and 
fattener.  It  is  much  prescribed  in  paralytic  affections.  The  palmate 
tubers  are  most  sought  after.  It  is  much  used  by  Native  practitioners  in 
conjunction  with  other  nervine  tonics.  It  is  also  considered  a  very  nourish- 
ing article  of  diet,  and  is  given  mixed  with  milk  and  flavoured  with  spices 
and  sugar.  All  scientific  opinion,  however,  concurs  in  the  belief  that  not 
only  is  it  devoid  of  medicinal  virtue,  but  it  is  highly  doubtful  if  its  nourish- 
ing properties  are  so  g^reat  as  they  are  sup[>osed  to  oe. 

Commerce.  —A  considerable  trans-frontier  trade  in  Sal^  from  Afghinis- 
tdn,  Persia,  and  Baldchistin,  and  also  from  Bokhara  vttf  Kashmir  exists, 
and  a  little  Salep  is  also  prepared  in  India  from  indigenous  species  of 
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orchids,  but  the  gresA^  proportion  of  the  ordinary  article  met  with  in  Indian 
hsLx&FS  is  impoited  by  sea  into  Bombay  from  Persia  and  the  Levant. 
Dymock,  in  his  Maigrta  Me  fica  of  Western  India,  gives  the  prices  of 
Salep  as  follows  :— "  Abushaheri  or  Lasaniya  R15  to  R35  per  maund  of 
4ilb  J  Panidhi  Sa)  per  lb;  Panjib'i'SaUb(Vs\m9Xt  Salep,  Persian),  R5-10 
to  10  per  ft.  *• 

For  further  information  on  the  sources  of  Salep  in  India»  see  CarcnUgo, 
IL,  ^o;  Bulophia,  IIL,  290;  and  Ordus,  V.,  492. 

SALICORNIA,  Linn.;  Oen.  PL,  III.,  66. 
SaUcornsa  brachiata,  Poxb.;  Fl.  Br.  Ind.,  V.,  12;  Wight,  Icpn.,  /. 

[738  ;  CHEHoroiyiAaLB. 
Syn.— ARTHRocNSifuif  tivnicuM,  TkmaiUs, 
VtmL—Oomaru  keeray  ^Tau.  ;  Quail4,  koyal4,  TUt. 
Rcferenoea.— ^ojra.,  Fl,  Ind.,  Bd.  CB.C,  28;  VoUti,  HoH,  Sub.  CaL,  $20  f 
TkwaUes,  Bn.yCeyUm  PL,  246  ;  Elliot,  Pi.  Andhr,,  too;  Brury,  V.  Pl.$ 
377  :  RoyU,  Prod.  Reg,  Ind.,  75  /  Oaa.,  Myi^e  and  Coorg,  A,  6S  ;  Ind* 
Forester,  111,,  a^. 
Habitat*— A  gre^arious^  herbaceous  shrub,  growing  abundantly  on  ^e 
coasts  of  India  and  on  the  margins  of  salt  lakes.    It  is  found  abundanllv 
on  the  northern  shoresof  the  island  of  Ceylon.   Moquki  (in  DeCandalUs 
Prod,,  Vol,  XUL,  Pi.  II.,  14$)  quotes  WaUich  as  givmg  a  Nepil  habitat  j 
but  this,  8ir  J.  D.  Hooker,  in  the  Flora  of  British  India,  %9iys,  is  incor* 
rect. 

Medidne. — This  is  one  of  the  numerous  sources  of  the  alkaline  earth, 
sajji,  used  in  medicine  and  also  m  the  arts.  (Compare  list  of  plants  given 
under  Barilla^  /.» 394.) 

Food  &  Fodder.— The  Natives  pickle  the  lbavm  and  youi^  shoots 
of  this  plant  (Drury),  and  in  times  of  scarcity  utilise  them  as  greens  {Shortt, 
in  Ind.  For\ 


S.  tndka,  Willd. ;  see 


iadlcum,  Mo^.;  Vol.  L,  51S. 


SALIX,  Linn.;  Gen.  PL,  IIL,  411. 

A  genoe  of  deciduous,  dioecious  trees  or  shrubs,  containing  about  I0o 
M>ecies,  26  of  which  are  found  in  the  Indian  Peninstda.  They  are  very  rare  in 
the  tropics  and  soutbenr  hemisphare  and  absent  in  Australia  and  m  Pacific 


Saliz  acmophylla,  Boiss. ;  Fl.  Br.  Ind.,  v.,  628;  Saliciota^ 

Syn.— S.  GLAUCA,  Anderss, ;  S.  OCTANDRA,  Del. 

VtrtU-^Bedh,  Afg.  i  Budka,  Sikd  ;  Bisu,  bada,  Pb. 

Rererences.^Z>C^  Predr.,  XVI.,  ii,,  eos  S  Brandts,  For.  Fl.,  462 ;  AiUhU 

son.  Cat,  Pb.  PL,  140  :  Murray,  PL  &  Drugs  t^  Sind,  29  ;  AUchiaon, 

Botany  of  Afgk.  Del.  Com,,  ill. 

Habitat — A  moderate-sized,  quite  glabrous  tree,  found  in  North- West 
India,  and  distributed  to  Afehinistin,  Baldchistin,  and  westward  to 
Syria.    In  India,  it  occurs  usually  in  a  cultivated  or  semi-cultivated  state. 

Medidne. — A  decoction  of  the  bark  is  used  in  Baluchistin  as  a  febri- 
fi^e. 

Fodder— The  lravbs  are  largely  utilized  as  cattle  fodder,  for  which 
purpose,  in  some  localities,  the  tree  is  severely  lopped. 

Structure  of  the  Wood.— Tough  and  elastic  Weight  371b  per  cubic 
foot 

Domestic  Uses.— The  wood  is  employed  for  small  carpentry.  The 
TWIGS  afford  good  btttialis  for  binding  purposes. 
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Salix  alba,  Linn,  ;  Fl.  Br.  Ind..  F.,  62g. 

The  White  or    Huntingdon  WiLtow;  Sauls  blanc, />./ 
Weisse  Weide,  Germ, 

Vera.—  Vnir^  KashmIr  ;  Bis^ytir,  ehetngmat  mMehang,  chdmmd,  kalchan, 
chungr»  b^shan,  maddn4,  Pb.  ;  Bett^p^siah,  Apo.  ;  Kharwala,  Trans- 
Indus. 
References. — Brandts,  Far.  Ft,,  466  ;  Gamble,  Man.  Timb.,  375  ;  Stewart, 
Pb.  PL,  206  ;  Aitchison,  Afgh,  Del.  Com.,  nr  ;  Year  Book  Pharm.,  1874, 
629;  Baden  Powell,  Pb.  Pr.,  506;  Christy,  Com.  PI.  »  Dru/^s,    V., 
43 :  Smith,  Diet.,  440  f  Ind.  Forester  t—I.,  //p;   V.,  4JB  $  IX.,  rjOf 
XIII,,  SOS. 
Habitat.— A  large  tree,  cultivated  in  the  North-West  Himalaya  and 
Western  Thibet ;  distributed  to  Europe  and  Northern  Asia.  [Stewart  and 
also  Baden  Powell  give  the  above  vernacular  names  for  this  species,  but  as 
these  are  not  repeated  by  Brandis  nor  by  Qamble,  it  may  be  inferred  that 
they  do  not  denote  this  species.    Indeed,  Stewart  calls  the  plant  he  is 
dealing  with  S.  alba  P— £i  ] 

Medicine.-*[The  bark  of  the  white  willow  yields  the  crystalline  glucoside 
— M/icfif— a  drug,  by  modern  practice,  largely  used  in  the  treatment  of 
acute  rheumatism.  It  is  recognised  as  antiseptic,  antipyretic,  and  anti- 
periodic.  It  will  be  observed  that  these  properties  have  for  many  cen« 
turies  been  recoenised  as  possessed  by  the  barks  of  certain  Indian  willows, 
so  that,  although  new  (perhaps)  to  Europe,  the  drug  can  hardly  be  regard- 
ed as  new  to  India.  Sir  William  C'Shaughnessy,  fifty  3rears  2^0,  followed 
up  the  Native  reputation  of  willow  bark  by  endeavotuing  to  isolate  from 
each  species  its  salicin.— £a..  Did.  Econ.  Prod.'] 

Fodder.— The  branches  are  severely  lopped,  and  used  as  fodder.  The 
young  SHOOTS  and  bark  of  the  larger  trees  are  removed  by  liand  and  used 
as  fodder. 

Structure  of  the  Wood.— Soft  white  near  the  circumference,  yellow  or 
brown  towards  the  centre.  Weight  26  to  33ft  per  cubic  foot.  "The  tree 
reaches  8  and  9  feet  in  girth  when  well  protected  Moorcroft  mentions 
one  of  16  feet,  but  the  largest  trees  are  very  often  hollow  "  (Stewart). 

Domestic  Uaet.— In  Kashmfr  the  twios  of  this  and  other  species 
of  willow  are  much  used  in  basket-making.  The  wood  is  valued  in 
Tibet,  Spiti,  and  Afghanistan,  where  it  is  employed  for  boarding.  In 
Afghinistin,  willow-wood  is  the  one  most  used  for  building,  as  insects  do 
not  attack  it  much.  The  wood  of  willow  is  also  used  in  Tibet  for  making 
ploughs  and  other  agricultural  implements.  On  the  Chenab,  pails  are, 
according  to  Stewart,  cut  from  single  blocks  of  the  wood  and  fine  combs 
are  made  of  it. 

S.  babylonicaiZiVi/f./  Fl.  Br.  Ind.,  V.,  629. 
The  Weeping  Willow. 

Vem. — Tissi,  bhasi,  Nbpals  Gi4r,  bisa,  Kashmir;  Bisa,  bada,  bed,  ko" 
tiraf  majn4m,  biddi,  hits4  bes,  besu,  wala,  majn4n,  laila,  bed  maj4^ 
majnun,  Pb.  ;  Mo-morkfui,  Burm. 

References.— ^<,;r6., /JZ. /«rf.,  Bd.C.B.C,  712  f  Brandis,  For.  Ft.,  465; 
Gamble.  Man.  Timb.,  376  /  Stewart,  Pb.  PI.,  207  ;  DC,  Prod.,  XVI.,  ii., 
S07  i  Mason,  Burma  and  Its  People,  778  /  Boiss.,  Fl.  Orient.,  IV.,  1185  ; 
Aitchison,Afgh.  Del.  Com.,  ill;  Baden  Powell, Ph.  Pr.,38s,5p^;  Atkin- 
son, Him.  Dist ,  3i7  ;  Smith,  Die,  439 ;  Gajsetteers  :^Panjdb,  Hoshiarpur 
Dist.,  12;  Sialkote,  ft;  N.-IV.  P.,  IV.,lxxvii.;  Mysore  &  Coorg,  I., 
6S  f  SettU.  Rep.,  Simla  Dist.,  xliii.,  App.II.;  Ind.  Forester,  V.,  181, 
186',  X.,  126;  Agri.'Horti.  Soc,  Panjdb,  Select  Papers  up  to  1862,  rsS- 
Habitat-^A  tree  with  pendant  branches,  commonly  grown  for  orna- 
ment in  North  India,  both  in  the  plains  and  in  the  Himalaya  up  to  an  alti. 
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tude  of  9,000  feet  Said  by  Stewart  to  be  indigenous  in  the  SuLaiman 
Range.     It  is  distributed  to  Europe,  North  and  West  Asia. 

Medidne. — The  lbavbs  and  bark  contain  a  neutral  principle,  salicin 
and  tannic  acid.  They  were  formerly  officinal  in  India,  and  are  still  much 
used  by  Native  practitioners  as  astringents  and  tonics,  chiefly  in  the  treat- 
ment of  intermittent  and  remittent  fevers  (Stewart  i  Baden  Powell),  The 
hark  is  also  said  to  be  anthelmintic. 

Stiuctme  of  the  Wood.— The  tree  sometimes  attains  a  height  of  50 
feet,  with  a  girth  at  the  base  of  6-7  feet.  The  wood  is  white  in  colour, 
smooth,  and  even-grained  and  takes  on  a  good  polish. 

Domestic  Uses.^The  tree  grows  rapidly  and  is  easily  raised  in  moist 
places  by  cuttings  of  considerable  size,  which  are  often  planted  to  consoli- 
date the  banks  of  canals  and  watercuts  {Agri.''ffortt.,  Soc.  Panjdb).  The 
Twios  and  branches  are  much  used  for  making  baskets,  wattles,  weirs, 
dams,  fences,  fire-wood,  etc.  For  these  purposes  they  are  invaluable, 
Good  cricket  bats  have  been  made  also  from  the  wood. 

Salix  Caprea,  Linn.  /  Fl.  Br.  Ind.,  V.,  629. 

The  Sallow,  JE'»^.  /  Saule  Marceau,  />./  Sahlweide,  Germ. 

Vtm.^Bed-mushk,  Hind.,  &  Pb.;  Kkma^mwala,  Pushtu;  KhiUf$ 
i/o-#/-y(At/q/' (the distilled  water),  Arab.;  Bea&^mushi,  Pbrs. 

References.— Z>C.,  Prod.,  2CVL,  «.,  222  ;  Brandts,  For.  FL,  467;  Stewart* 
Pb.  PI,,  20fj  f  Beiss,,  FL  Orient.,  IV,,  nS8 ;  Pkarm,  Ind,,  2/3;  D/mock, 
Mat.  Med.  IV.  Ind.,  73 1  ;  Year-Book,  Pharm.,  1880,  2sr  ;  Baden  Powell, 
Pb.  Pr.,  S96  ;  Smith,  Die.,  363  ;  Kew  Off.  Guide  to  the  Mus.  of  Be.  Bot., 
129;  Ind,  Forester,  X,,  126  ;  AgrirHorti,  Soc,,  Panjdb,  Select  Papers  up 
to  1S62,  27I'2JS- 

Habitat.^  Cultivated  in  North- West  India  and  Rohilkhand,  usually 
from  cuttings.  Distributed  to  Europe  and  Northern  Asia.  It  is  abundant 
at  Peshawar  and  at  Lahore,  where  it  is  said  to  have  been  introduced  from 
Kashmfe*  after  the  conquest  of  that  country  by  Ran jft  Singh. 

Oil— In  Kashmir,  an  essential  oil  ovatturxs  obtained  by  distillation 
from  the  plowbrs  of  this  tree.    It  is  used  in  Native  perfumery. 

Medicine. —On  distillation  with  twice  their  weight  of  water,  the  plowbrs 
yield  a  scented  water,  which  is  hiehly  valued  in  native  medicine,  being  con- 
sidered cordial,  stimulant,  and  sli^tly  aphrodisiac.  It  is  used  as  an  external 
application  in  headache  and  ophthalmia.  The  ashes  of  the  wood  are  taken 
in  haemoptysis,  and,  mixed  with  vinegar,  are  applied  to  hoemorrhoids.  The 
8TB  M  and  I BAVBS  are  considered  astringent  and  resolvent,  and  the  juice 
and  ouif  are  said  to  increase  the  visual  powers  (Agri.^Horti,  Soc,  Panjdb)' 
In  Europe,  the  bark  of  this  soecies  of  willow  was  at  one  time  used  as  a 
substitute  for  cinchona.  "  This  species  of  willow  is  fre^ently  mentioned  in 
Persian  books  as  a  popular  and  well-known  remedy.  The  Persian  settlers 
in  India  have  introduced  the  flowers  and  distilled  water,  but  they  are  only 
used  by  the  better  classes  of  Muhammadans  and  Parsis  **  (Dymook), 

Special  Opinions.— $  «*  Leaves  have  been  found  useful  in  fevers  in 
the  form  of  a  decoction  **  {Assistant  Surgeon  Bhagwan  Das,  (2nd),  Civil 
Hospital,  Rawal  Pindi,  Pan  fab).  **  The  distilled  water  from  the  flowers  is 
useful  in  palpitation  of  the  heart,  acting  as  a  stimulant  **  (Civil  Surgeon 
F,  F.  Perry,  Jullunder  City,  Panjdb), 

Domestic  Uses.<«The  scented  water,  distilled  from  the  flowers,  is  an  in- 
gredient of  one  of  the  sherbets  \n  common  use  among  the  wealthier  Muham- 
madans of  India.  The  wood  is,  in  Europe,  much  sought  after  for  the 
manufacture  of  charcoal  for  powder  factories. 
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Saiix  daphnoidesi  VilL;  Fl.Br.  Ind.,  v.,  631. 

Syn.— S.  AcuTirouA,  WUld. 

Vtau-^Rickang,  roan^ckmr,  chmnkar,  Lahoul.  ;  Vir,  Kashmir  ;  Btdi, 
Aids,  b€tsa»  MuAmkan,  oashal,  khaU»  dMuLmudanu,  shdn,  thdil,  Pb.| 
Changma,  chdmma,  maUhang,  kalchang,  WB8T  Tibet. 
Refereocet.— Z>C.,  Pred.,  XVL,  »..  261  g  Brmndis,  For.  Fl.,  4^9 J  GambU, 
Man.  Timb^  377  /  Boiss,,  Fl.  Onent,  IV.,  JJgJ  ;  AtHufon,  Hiw^  Put,, 
3t7;  Ind.  FortUr,  IV.,  198 s  XJll.,  505. 
Habitat— A  shrub  or  tree  of  the  temperate  North- West  Himilaya* 
both  on  the  outer  ranges  and  in  the  inner  arid  tract,  at  altitudes  between 
3^500  and  1,500  feet.    It  is  distributed  to  North  and  West  Asia  and  to 
Europe. 

Fodder.— The  branchbs  and  lbavbs  are  used  for  cattle  fodder.  In 
Lahoul  tbis  willow  is  particularly  abundant,  and  is  much  valued  for  that 
purpose.  The  trees  are  poUardea  every  third  or  fourth  year,  at  high  eleva- 
tions every  fifth  year.  This  is  done  in  spring,  before  the  new  leaves 
appear.  The  smaller  TWioa  are  given  unstripped  as  fodder,  together  with 
the  BARK  of  the  larger  branches  (Brandts). 

Stmctore  of  the  Wood.— Heartwood  red,  shining.  Weight  33*5^  per 
cubic  foot. 

Domestic  Uses.— The  twios  are  used  for  baskets,  wattles,  and  twig 
bridges.  The  wood  is  employed  for  building  and  for  making  agricultural 
impfements.  The  larger  bramchbs,  which  are  cut  ofif  in  pollarding  the 
tree,  when  stripped  oTth^r  bark,  are  employed  as  firewood.  In  Lahoul 
the  LBAVBS  of  this  and  other  species  are  used  as  cattle  litter. 

S.  eleeansi  Wall.,-  Fl.  Br.  Ind.,  v.,  630. 
The  Indian  Wkepino  Willow. 

Syn.— S,  KUMAONBNSIS,  Lindl, ;  S.  DBNTICULATA,  AfuUrs. 

Vem.— Sa<(,  Mail,  bhains  (SimU),  bUsu,  bed,  bida,  belt,  yir  (Chenab), 

bada  (Ravi),  Pb. 
IMereilces...Z>C.,  Frod,,  XVI „  11.,  3s6!  Brandts,  Fer.  Fl.,  4S6  ;  GmmbU, 
Man.  Timb.,  S77;  Atkinson,  Him,  Diet.,  3t7  ;  Settle.  Rep.,  Kehmi  Di^., 
99;  Ind.  Forester,  IV.,  go.  •    ,      . 

Habitatt— A  shrub  or  small  tree  of  the  Himilaya,  from  Lahoul  to 
Nepal,  at  altitudes  ranging  from  6,000  to  11,000  feet. 

Fodder.— The  lbavbs  and  twios  are  used  as  fodder  for  cattle  and 
goats. 

Structure  of  tbe  Wood.— I^nkish  coloured  ;  w^ght  331b  per  cubfe  foot. 

S.  fragilis,  linn.;  FL  Br.  Ind.,  V.,  630, 
The  Crack  or  Red  wood  Willov. 
Vmm.^^TUskang,  Lahoul. 

RefaeoceB.— Z>C.,  Prod,,  XVI,,  U.,  aogj  Srandis,  For.  Fl.,  ^66;  GambU, 

Man.  Timb.,  376 f  Boiss.,  Fl.  Orient.,  IV.,  1184;  Xfw  Off.  Guide  to  the 

Mus.tjfBc.  Bot.f  I2Q. 

HabitBt,— A  fast-growing,  moderate-sized  bushy  tree,   cultivated  in 

Ladak,  Lal^oul,  and  Western  Tibet ;  distributed  to  North  and  West  Asia 

and  Europe. 

Stmctore  of  the  Wood.— Heart^ood  ydlowish  red,  supposed  in  Europe 
to  be  more  durable  than  that  of  other  willows.   Weight  2$lb  per  cubic  foot. 
Domestic  Uses.— The  timber  is  used  in  Lahoul  and  Ladak  for  much 
the  s^me  purposes  as  mentioned  above  under  the  other  species  of  willow. 

SaliaC  SP.     Vem.— rAf  manna  bed  khist,  Pb. 

BAedidne.~From  a  species  of  dark-barked  cultivated  willow,  met  with  in 
Turkistan,  much  of  the  manna  found  in  the  Indian  bazirs  is  said  to  be 
produced  (see  Maana,  V.,  165). 
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SALIX 

WalUchiana. 


Salix  tetrasperma,  Roxh^  Fl,  Br.  Ind.^  K,  626  ;  Wight,  A.,  /.  1934. 

Syn.— S.  DISPBRMA,  Z7<m.  /  S.  HORSFIBLDIANA^  Miq.f  S.  NILAOIRICA,  Miq. 

Vera. — Bed,  beni,  btdshi,  bet.  Hind.;  Pdnijenndt  Beno.  ;  Nachal^  Kol.; 
Gada  sigtiA,*  Santal.;  Bfiisk,  Garo;  Bhi,  Assam;  Laila,  bains» 
N.-W.  P. ;  Bilsa,  Oudh;  Yir,  Kashmir;  Bis,  btis,  biisa,  bin,  bidu, 
baksM,  marshert  safedar,  ba'iha,  btdd,  bed  leila,  bed,  Pb.  ;  Biisa, 
badka,  sutaida,  Sind;  Dhanie,  C.  P.;  Wallunj,  bacha,  bed,  haishi. 
Bomb.;  Boch,bach,  Mar.;  Airupdlai,  Tam.  ;  Sii fdla,  Tel. ;  Niranji, 
Kan.;  Atrapdla,  Malay.;  Motna^kha,  Burm.;  Birum,SMiS. 

lUferencet.— Z>C.,  Prod.,  XVI.,  u.,  192;  Roxb.»  Fl.  Ind.,  Ed.  C.B.C., 
712  f  Brandts,  For.  Fl..  462;  Kutm.  For.  Fl.  Burm.,  II.,  m3  ;  Beddome, 
Fl.  Sylv.,  i.  302;  Gamble,  Man.  Timb.,  37S;  Dalu.  &  Gtbs.,  Bomb.,  Ft., 
220 ; Stewart,  Pb.  PI.,  208;  Elliot,  Fl.  Andk.,  54;  (yShaughnessy,  Bong. 
Visions.,  606;  Pharm.  Ind.,8i3f  Dymock,  Mai.  Med.  W.  Ind.,  y32  /  S. 
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Gurdas^ur,  5S  /  Mysore  &  Coorg,  I.,  65  ;  Burma,  I.,  i38 ;  Forest  Admin. 

Rep.,  ChotaNagpur,  1S85,  34  ;  Ind.,  Forester,  III.,  204  ;  X.,  32$* 

Habitat.— A  moderate-sized,  deciduous  tree,  found  throughout  Itidia,  on 

river  banks  and  in  moist  places ;  in  the  Himalayan  valleys  it  ascends  to 

6,000  feet.     It  occurs  also  in  Burma  and  as  far  south  as  Singapore.    It 

is  distributed  to  Sumatra  and  Java. 

Tan.— The   bark  is  used  for  tanning  (Kurt). 

Mediciiie.-»The  bark  is  said  to  be  febrifuge.  Sir  W.  O'Shaughn^ssY, 
however,  carefully  examined  it  and  failed  to  detect  any  trace  of  salicine  in  it 
(Pharm.  Ind.). 

Fodder. --The  lbavbs  are  lopped  and  g^ven  to  cattle. 
Structure  of  the  Wood. — Sapwood  large,  whitish ;  heartwood  distinct, 
of  a  dark  brown  colour  (Brandts).    Weight  about  376  per  cubic  foot 

DooMBtic  Uses.-- The  twios  are  made  into  baskets.    The  wood  is 
rarely  used,  as  it  is  soft  and  porous.    It  has,  however,  been  employed  for 
gunpowder  charcoal.    Mann  says  that  in  Assam  it  is  used  for  posts  and 
planks. 
S  viminalis,  Ltnn.  /  Fl.  Br.  Ind.,  V.,  6jt. 

Thk  Osier;  Osikr  blank,  F^.;  Korbwxidx,  Germ. 
VtOL^Bitsu,  Pb.;  Rumania,  Lahoul. 

References.— Z>C.,  Prod.,  XVI.,  U.,  264;  Brandis,  For.  Fl.,  4J0s  Gamble, 

Man.   Timh.,377;  Boiss.,  Fl.  Orient.,  IV.,  tigr;  Smith,  Die.,  304  ;  Kew 

Off.  Guide  to  the  Mus.  of  Be.  Bot.,  i3o  /  Ind.  Forester,  X.,  126;  XVIII., 

505, 

Habitat— A  shrub  or  small  tree  of  the  Temperate  Himalaya,  from  the 

Jhelam  to  Sikkim,  at  altitudes  between  5>ooo  and  9,000  feet ;  distributed 

to  North  and  West  Asia  and  to  Europe.    G>mmon  throughout  Europe  in 

osier  beds. 

Stractnre  of  the  Wood.-^White  and  soft. 

Domestic  Uses  —This  plant  forms  the  principal  material  used  in 
Europe  for  basket-making.  .  . 

S.  WalUchiana,  And.  /  Fl.  Br.  Ind.,  V.,  628. 

Vm.^Bhains,  bhangli,  kaigdli,  N.-W.  P. ;  Bwir,  Pt. 
RtiertnCta.^Brandis,  For.  Fl.,  468^  Gamble,  Man.  Timb.,  376. 
Habitat.— A  large  shrub,  met  with  in  Afghiinistin,  Kashmir,  and  the 
Temperate  Himalaya,  eastwards  to  Bhutin,  ascending  to  9,000  feet.    It 
occurs  also  in  the  plains  of  the  Panjib. 

Structure  ^f  the  Wood.— The  white  or  pinkish  white  in  colour.  Weight 
32fc  per  cubic  foot. 

Domeatic  Use8.--The  bramchbs  are  made  into  baskets.  The  twios 
are  used  as  tooth-brushes. 
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A  Tamuns:  Material. 


Salmalia  malabarica,    Schott,^  see    Bombax   malabariamt^    DC: 

[  Malvac&x  ;  I^  487. 

SALSOLA,  Linn.;  Oen,  PL,  2IL^  7/.  [diacbjk. 

Salsola  arbusculai /'a//.  /  Boiss.,  IL  Orient,,  IV.,   p6o;  Chenopo- 
VertL-^Narruk,  rattdukt  randu,  Baluch. 

References.— i4i/<:Aw<?n,  Bot,  A/gh.  DeU  Com.,  io3  /  aUo  Prod.  W.  Afgk. 
^  and  N,  E.  Persia,  i8i. 
Habitat.— >A  very  characteristic  shrub  of  the  deserts  of  Northern  BaliS- 
chistdn  and  Persia,  and  distributed  to  similar  tracts  of  country  in  Russian 
Turkistan. 

Tan.— The  Natives  employ  it  in  preparing  the  skins  for  their  water«bot- 
t\es(Aitchison). 

Fodder.^Camels  are  very  fond  of  it  (Aitchison). 

S.  totida,  Del./  Fl.  Br.  Ind.,  V.,  iS;  Wight,  Ic,  t.  179^. 

Sjn. — ^S,  MooRCROPTiANA,  Wall.  J  S.  1NDICA,  Herb.  RoyU}  S.  spinbscsn.h, 

RV^A/ ;  CaROXYLON  PCBTIDUM,  Ifog. 

Vem.'-' MoH Idne^  gord  Idne,  Idndgdra,  Pb.;  Shora,  shorag,  Pushtu; 

Ldnan,  SiKD;  Eua'kMra,TEU 
References.— 5<»waf^,  Pb.  PU  1771  Aiichison,  Cat.  Pb.  &  Sind  PL* 
laej  i  Aitchison,  Hand-book  Trade  Prod.  Leh,  20 r,  234  ;  also  Afgh.  Del* 
Com.,  to3;  also  Prod.  W.  Afgh.  and  N.  B.  Persia,  18 1 ;  Ind.  Forester, 
XIII.,  93;  XIV.,  370. 
Habitat.— A  large  shrub,  not  uncommon  in  the  Central  and  South  Pan  jib, 
the  Trans-Indus  region,  and  Sind.     It  is  distributed  to  Baluchistiin,  Persia, 
Arabia,  and  North  Africa.    Its  name  is  derived  from  the  fact  that  in 
Egypt  it  has  been  observed  to  exhale  an  odour  like  rotten  fish. 

Medicine.— fAltchison  states  that  in  the  desert  country  from  Quetta  to 
the  Hari-rud,  this  plant  is  burnt  to  obtain  Barilla,  kkdr,  ishkhdr.  In  the 
Trade  Products  of  Leh,  p.  234,  the  same  writer  states  that  with  the  Bhotes 
the  process  of  manufacture  is  quite  unknown,  they  employing  in  its  place 
Phnli—a,  soda  salt 

Food.—**  At  Sha-ishmatl, "  writes  Aitchison,  *♦  I  obtained  from  the 
surface  of  its  leaves  a  quantity  of  manna,  whirh  presented  the  appearance 
of  drops  of  milk  that  had  hardened  on  its  foliage ;  this  seemed  to  be  well 
known  to  the  Baluchi  camel-drivers,  who  collected  and  ate  it  The  only 
name  they  had  for  the  substance  was  Shakar  (sMgar)**  (IV.  A/gh.  and 
N.  E.  Persia,  181).-^ Ed.,  Did.  Econ.  Prod."] 

S.  Griffithii,  Stewart,  see  Caroxylon  Griffithn,  Moq.,  Vol.  II.,  176  ;  also 

[  Haloxylon,  Vol.  IV.,  199. 

S.  indica,    Willd. ;  see  Sucsda  indica,  Mo^. ;  Vol.  VI. 

S.  Kali,  Z/Vf«  ;  17.  Br.  Ind.,  V.,  ij. 

References.— DC,  Prod.,  XIII.,  ii.,  1S7  ;  Stewart,  Pb.  PL,  179  ;  Aitchison, 
Bot.  Afgh.  Del.  Com.,  103  ;  Boiss.,  Pi.  Orient,,  IV.,  954' 
Habitat— A  spreading  bush,  found  in  the  North  West  Panj5b,  common 
in  BaliSchistin.  It  also  occurs  in  Western  Tibet  at  altitudes  ranging  from 
13,000  to  14,000  feet,  and  is  distributed  westward  to  the  Atlantic  and 
throughout  North  Asia,  North  and  South  Africa,  Australia,  and  North 
Amenca, 

Medicine.— Stewart  remarks  that  this  may  be  the  Plant  which,  Bellew 
stotes,  is  used  in  the  manufacture  of  saj^'i  in  the  Peshawar  Valley.  Stewart 
is,  however,  disposed  to  think  that  sajjt  is  imported  into  Peshawar. 
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Commoii  Salt^Chloride  of  Sodinm. 


(G.  Watt.) 


SALT. 


(C?.  Watt:) 
SALT,  Man.  Geol.  Ind.,  IIL  (.Ball),  473-492:  IV.  {Mallef),  33-34, 

According  to  Indian  writers  there  are  two  forins  of  Salt — the  Common  or 
White  Salt,  and  the  Medicinal  or  Black  Salt.  The  last-mentioned  is  also  known 
as  Bii-loban,  and  is  held  in  high  esteem  b]^  the  Natives  on  account  of  its  reouted 
medicinal  virtue.  It  is,  however,  only  an  impure  preparation  of  sodium  chloride 
made  with  that  salt  and  certain  other  ingredients,  its  composition  varying 
with  the  locality  where  it  is  made.  It  generally  contains  sulpburet  of  iron; 
bat  inferior  forms  are  devoid  of  the  odour  of  that  salt  and  are  prepared  by 
boiling  chloride  and  carbonate  of  sodium  with  Phyllanthna  EmbUca  and 
TernSuialiA  ChebuU,  etc.  The  present  article  is  intended  to  deal  chiefly 
with  Common  Salt— Sodium  Chloride. 

SALT-CHLORIDE  of  SODIUM. 

Common  Salt,  Ska  Salt,  Table  Salt,  Eng. ;  Sel  commun,  Sel 

Ds  Cuisine,  Sel  marin,  Fr,;   Chlorantrium,  Kochsalz, 

Germ.  /  Salt,  Dan.  6^  Szv. ;  Culoruro  di  sooio,  Sal  com- 

MUNB,  //. ;  SAl,  Sp. 

Vera. — Namai,   Idn,  Hind.:    Nimok,  nun,    Bbno. ;    Namak,    nimak. 

Bomb.;  MUha,  Mar.;   3iith4,  Guz.;  U^u,  Tam.;  Lavanam,  uppu, 

Tel.;     Uppu,  Kan.;     Uppa,  lavanam,  Malay.;  Sa,  Burm.;  ^Lmhu, 

Sing.;  Ldvana,  Saks,  ;  Sfilht  milhul-aajin,  Arab.;   Namak,  namake, 

khurdani,  numake'tadm,  Pkrs,  ;  Uyah,  ]ava.;  Km,  China. 

Reference*.— jifm.  Geol.  Surv,  Ind„  IV,  {H,  F.  Blanford,  1865),  21^  ; 

iKing&lFoote,  iS6s).S74i  IX, ^  1?^>«»'  ^  ^«''*»..'/7?}:.*9»  2991  X 


T.  Blanjord,  T877),  io ;  XIII.  {kachei,  fS8o),  iq;  Plowden's  Rept, 
V8s6),  Pt.  Ill,  Finance  &  Revenue  Accounts;  Sel.  from  Rec,  Govt. 
Beng,,  No,  III,  {A,  I,  M.  Mills,  rSsO.  39;  No,  XXX.  {H.  Rickets), 
60:  Sel.  from  Rec.  Govt,  Bomb,,  XVII.  {1855),  70s;  No,  XU.  (f8s7\ 
178 ;  Sel.  Rec,  Govt,  of  Madras  No,  I6{i8ss),  Memorandum  on  Salt; 
Mason,  Burma  &  Its  People,  $77,  73r ;  Pharm.  Ind.,  327;  U,  S, 
Dispens,,  iStk  Ed.,  i326;  Ainslie,  Mat,  Ind.,  I,,  370-71;  0*Skaugh- 
nessy,  Beng.  Dispens,,  60 ;  Moodeen  Sheriff,  Supp,  Pharm,  Ind.,  71, 
23 f  ;  U.  C,  Dutt,  Mat,  Med,  Hind.,  23,84-97  ;  Baden-Powell,  Pb,  Pr,, 
69-76,  81-82,  98,  371 ;  Royle,  Prod,  Res.,  r8.  382;  Crookes,  Hand- 
book, Dyeing,  etc,,  119  ;  Simmonds,  Science  and  Commerce,  their  Infi.  on 
Manuf.,  96 ;  Commercial  Products  of  the  Sea  {339-348):  Hamilton, 
Account  of  the  Kingdom  of  Nepal,  93,  214,  286,  3oi,  3>o ;  Crawfurd, 
History  Indian  Archipelago,  I.,  199  ;  Colebrooke,  Remarks  on  the  Hus- 
bandry of  Bengal,  181 ;  Kirkpatrick,  Account  of  Nepal,  207 ;  Man. 
Madras  Adm,,  I,,  436-445  ;  JI-*  40,  291 ;  Man.  of  Kumool,  170  ;  Boswell, 
Man,,  Nellore,  67  ;  Moore,  Man.,  Trichinopoly,  68, 248 j  Nels&n,  Man., 
Madura,  2$,  40 ;  Gribble,Man,,  Cuddabah,  228 ;  Mackengie,  Man., 
Kristna,  369  ;  Assam,  h  W,  Robinson  {i84t),33;  Gaeetteers '.—Bengal, 
I,  {Midnqpur,Hijili),  389;  II.  C7essore),  3oo-3or  ;  III.  (Midnapur),  /50- 
152;  XVni.  iCuttack),  175;  [Balasor),  249,  336;  XIX.  {Purt),  igT , 
Bombay,  V.  {Cuich),  21 ;  VIII.  (Kathiawdr),  92-93;  X,  (Ratnagiri); 
i90;  XIII.,  Pt,  I.  {Thana),  363-378;  XV,  {Kdnara),72;  Pai^db.  Gur- 
gaon  Dist,,  ti ;  Shahpur  Dist,,  4;  Rohtak  Dist.,  iQ;  Dera  Gha»i  Khan 
Dist.,  9;  Kohat  Dist.,  t8 ;  Bunnu  Dist,,  18;  N.-W.  P.,  I.,  294;  II., 
207,  416;  III.,  34^,  249;  VI.,  20,  142,  146,  148,  tsi-iS2,  345,  363,  411, 
418-420,  A28,  466,  646,  647,  666,  696,  698,  702-704,  706,  755,  7^4»  793;  IX. 
{Moradabad),  I23-T24 ;  Burma,  I.,  40,  415,  418 ;  Orissa,  I.,  41-44 ;  II., 
1 52-163;  Mysore  &  Coorg,  /.,  451,452,  454^456,  Ill.f  3o8  ;Joum.  Asiatic 
Soc.j  Beng.,  I.  (Sir  A,  Burnes,  i832),  145;  II.  (1833),  36$;  {Dr. 
y.  Malcolmson),  77  :  III ,  {%  Stephenson,  1834),  36,  188  ;  V.  {f,  Prin- 
sep,  r836),  798:  VII.  (C.  Gubbins,  i83S),  363;  XII.  {Dr.  Jameson, 
18 A3),  i83;  XXII.  {Dalton  &  Hannay,  1853),  5^*;  Proceedings,  188O; 
{H.  B.  Medlicott),  I23;  Bomb.  Branch  Royal  As.  Soc.I.  {Dr,  Giraud, 
t843),  3o3;  XVII,  (Pt.  II,)  {Dr,  Fleming),  500;  XXII,,  229,  333,  444  i 
Bomb,  Geol.  Soc.,  Trans.,  X.  {Dr.  Buist,  1852),  219 ;  Madras,  Monthly 
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Jour,  of  Med,  Set,  (7.  Nicholson,  1872),  JuW^  t ;  CaL  y<mr,  Nat,  Hitt,. 
JL  {McCUlland,  1S42),  251 ;  VL  {Capt,  ffuttoH,  1846),  601 ;  Avlwin, 
Pamphlet  on  Salt  Trade,  18461  Burke,  India  Salt,  Scinde  versus  Cheshire 
0847) ;  mibrakam.  The  Salt  Monopoly  {1847) ;  Hamilton,  Notes  on 
Manmf,  Salt  in  the  Tumlook  Agency,  r8S2:  DeLisle,  on  Bombay  Salt 
Dept.,  l8Sr  ;  Parliamentary  Paper,  Pep.  Commissioner  on  Salt,  i8s6  / 
Annals  0/  Indian  Adm,,  ft,  L,  t8s6 ;  Spon^  BncycL,  II,,  1710^1740; 
Batfour,  Cyclop.  Ind„  III,,  504'507  ;  Morton,  Cycl.  Agri.,  II,,  79i''7i6; 
Ure,  Diet,  Ind,  Arts  &  Man,,  III,,  602, 

HISTORY  OF  SALT. 

It  is  perhaps  scarcely  necessary  to  deal  with  the  ancient  history  of  Salt, 
since,  in  one  word,  it  may  be  said  to  have  been  known  to  the  Hindus 
from  time  immemorial.  Ldvana,  its  best  Sanskrit  name,  has  but  few 
other  meanings  than  salt  or  saltness,  but  such  as  it  does  possess  show 
the  high  esteem  in  which  salt  was  held.  Various  forms  of  the  word  were 
employed  to  denote  loveliness,  beauty,  grace,  or  the  private  property  of  a 
married  woman.  Most  writers  regard  the  acquirement  of  the  habit  of 
using  salt  with  human  food,  as  marking  the  advance  from  a  nomadic  to 
an  agricultural  life.  To  a  people  who  live  on  milk  or  on  raw  or  at  most 
only  roasted  meat,  salt  is  not  necessary,  but  the  process  of  boiling  removes 
the  natural  salts  oiF  the  animal  diet.  On  the  other  hand,  to  a  people  who 
live  on  cereals,  salt  is  an  absolute  necessitv,  and  hence  it  is  not  a  matter  of 
surprise  to  find  the  most  ancient  works  of  India  treating  of  this  mineral 
substance  with  as  much  detail  as  can  be  found  in  mooem  publications. 
Dutt  tells  us  that  Susruta,  thejmat  father  of  Indian  medicine,  describes 
ei^ht  dififerent  kinds  of  salt.  Of  these  four  were  forms  of  salt  identical 
with  the  corresponding  kinds  met  with  in  present  Indian  commerce.  The 
other  forms  were  impure  salts  or  special  preparations  which  correspond 
with  the  various  kinds  of  black  salt  already  alluded  to,  or  to  the  efflores* 
cences  that  occur  on  the  surface  of  the  soil  in  many  parts  of  India.  Sua- 
ruta's  four  pure  forms  of  sodium  chloride  were  as  follows  :— 

tst,  Saindhava, — This  was  produced,  we  are  told,  in  Sind  or  the  country 
bordering  on  the  Indus.  ''The  term  b  applied  to  rock  salt,  which  is  re- 
garded as  the  best  of  all  salts.  Three  varieties  of  rock  salt  are  recognised, 
tn>.,  white,  red,  and  crystalline.  The  pure  white  crystalline  salt  is  preferred 
for  medicinal  use.  For  alimentary  purposes  also  rock-salt  is  considered 
superior  to  the  other  varieties.  It  is  r^^ded  as  digestive^  appetising, 
sweet,  and  agreeable,  and  is  much  used  m  dyspepsia  and  other  abdomi- 
nal diseases.^  The  word  Sind  may  have  embraced  a  larger  area  in 
ancient  times  than  at  the  present  day.  No  rock  salt  occurs  in  Sind  or 
further  south  than  Kohat. 

2nd,  Sdmtulra, —This  literally  means  produced  from  the  sea.  "  The 
term  is  applied  ^o  sun-dried  sea^salt,  manufactured  in  the  Madras  Presi- 
dency. It  IS  called  harkaeh  in  the  vernacular.  Orthodox  Natives,  who 
consider  common  salt  as  impure  from  the  circumstance  of  its  having  un- 
dergone the  process  of  boiling,  and  who  take  only  rock-salt,  substitute 
karkach  for  rock-salt,  if  the  latter  is  not  available.  Sun-dried  sea-salt  is 
described  as  somewhat  bitter  and  laxative.  In  other  respecU  its  properties 
are  said  to  resemble  those  of  rockpsalt.** 

3rd,  Romoha,  also  called  Sdhambari,  is  the  salt  produced  from  the  Sam- 
bar  Lake  near  Ajmfr.  "The  name  romaka  is  said  to  be  derived  from  a 
river  called  RunU*  ft  is  obtained  by  the  evaporation  of  salt  water  in  the 
shape  of  clear  rhomboidal  crystals.  It  has  a  pungent  taste,  and  is  con- 
^dered  laxative  and  diuretic,  in  addition  to  possessing  the  other  properties 
of  salts.    It  is  said  to  be  the  best  and  purest  of  evaporated  salts.'' 

4th,  Pdmujm  or  U9ha$uta.^TYi\%  literally  means  salt  manufactured  from 

S^  607 


Digitized  by 


Google 


Products  of  India. 


395 


Occurrtsc*  aad  Dwtribiittoii  of  Salt. 


(G.  Watt.) 


SALT. 


«aKne  earth,  *'  Panga  or  Qommon  salt,  manufactured  from  earth  impreg- 
nated with  6ak  water,  would  come  under  this  head."  It  is  prepared  by 
boiling. 

The  other  four  salts  described  by  8u«ruta  are  (i)  Vit  Uvana^^  sub- 
stance which,  Dutt  says,  occurs  in  dark  red  shining'  granules,  somewhat 
resembling^  coarsely  powdered  lac  This,  Dr.  Flenning:  said,  was  prepared 
from  Sambstf  salt  and  PhyUaaths  Eniblica  fruits.  (2)  Sauvarchala,  called 
also  sonchal,  or  kdUnimak.  The  description  of  this  substance  Dutt  takes 
from  Baden  Powell's  Pdnjdb  Products,  but  it  seems  probable  that  M 00- 
deen  SherifF  is  more  nearly  correct  when  he  restricts  the  name  kdld  nimak 
to  a  preparation  of  sodium  chloride  and  sulphuret  of  iron,  which  when  fresh 
always  smells  strongly  of  sulphuretted  hydrogen.  (3)  Audbhid. — This  is 
the  impure  sodium  chloride  which  forms  the  white  efflorescence  on  reh 
lands.  This  form  of  common  salt  is  often  called  reha  or  kalar  in  the 
vernacular.  It  consists  chiefly  of  sulphate  of  sodium  with  a  little  chloride  of 
sodium,  and  is  described  as  alkaline,  bitter,  pungent,  and  nauseating. 
And  (4)  Gutika.^This  form  of  salt,  mentioned  by  Sutruta  and  some  of 
the  later  Sanskrit  writers,  Dutt  says,  cannot  be  identiBed.  According  to 
Siva  Dasa  it  would  appear  to  be  a  form  of  salt  produced  by  boiling.  It 
is  said  to  be  stomachic,  digestive,  and  laxative. 

In  the  pages  which  follow,  the  present  system  of  administering  the 
salt  interests  of  India  will  be  found  dealt  with  in  considerable  detail,  while 
at  the  same  time  the  facts  of  historic  interest  will  be  incidentally  men- 
tioned. It  would,  therefore,  only  expose  the  present  brief  review  of  Salt 
and  the  Salt  Question  to  the  charge  of  needless  repetition,  were  this  chapter 
made  to  bring  together  all  the  historic  features  of  the  subject.  In  conclud- 
ing these  remarks,  therefore,  it  need  only  be  said,  that  ever  since  the  time  of 
Alexander  the  Great  {see  Strabo,  V..  2,  6,  XV.,  i,  30)  the  salt  mines  of 
Northern  India  have  been  worked  ard  the  traffic  in  salt,  by  all  the  various 
rulers  of  this  vast  empire,  has  been  recognised  as  one  of  the  most  effectual 
means  of  causing  the  teeming  millions  to  contribute  towards  the  expense 
of  administration. 

OCCURRENCB»  AGE  GEOLOGICALLY*  AND  DISTRIBUTION 

OF  SALT. 

Salt,  or,  as  it  is  expressed  chemically.  Sodium  chloride  (NaCl),  is 
perhaps  to  man  one  oi  the  most  valuable  products  of  the  mineral 
kingdom.  By  European  writers  it  is  customary  to  find  it  stated  that  there 
are  two  forms,  «<>.»  Sea  Salt  and  Rock  Salt,  but  in  India  two  other  kinds 
have  to  be  added-* Marsh  Salt  and  Earth  Salt.  In  chemical  nature,  when 
obtained  pure,  these  forms  are  Identical,  and  it  seems  accepted  by  geolo- 
gists that  they  have  also  been  all  derived  from  the  same  source,  namely, 
the  sea,  thouffh  from  seas  of  widely  different  geological  epochs.  They 
may,  in  fact,  be  viewed  as  differing  chiefly  in  Ihe  relative  age  of  their  isola- 
tk>n  from  marine  water.  The  majority  of  the  beds  of  rock-salt  bear 
abundant  evidence  of  being  only  more  ancient  marsh  deposits,  that  is  to 
say,  of  being  arms  of  the  sea  that  in  course  of  time  became  isolated,  first 
as  inland  seas  *and  then  drying  up  became  salt  marshes  or  lakes,  until 
ultimately  they  formed  thick  deposits  of  salt  in  the  superficial  structure  of 
the  dry  earth^s  surface.  "  This  is  seen  from  their  stratified  nature,  with 
their  interposed  beds  of  clay,  which  could  only  have  been  deposited  from 
solution.  The  crystals  of  sdenite  (hydrated  calcium  sulphate),  moreover, 
which  they  contain,  can  only  have  been  formed  in  water  and  can  never 
since  have  been  subjected  to  any  considerable  amount  of  heat,  otherwise 
their  water  of  cry9talli}MUon  would  have  be^  driven  off.    The  beds  also 
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of  potassium  and  magnesium  salts  found  at  Starsfurt  and  other  places, 
interposed  between  or  overlying  the  rock  deposits,  are  in  just  the  posi- 
tion in  which  one  would  naturally  expect  to  find  them  if  deposited  from 
salt  water.  Finally,  the  marine  shells  often  occurring  abundantly  in  the 
surrounding  rocks  of  contemporary  periods  also  testify  to  the  former 
existence  oFlarge  neighbouring  masses  of  salt  water  *'  (Encycl.  Brit.). 

The  above  passage  has  been  given  here  in  order  to  exhibit  the  very 
generally  accepted  view  regarding  the  formation  of  salt,  but  which  may  be 
said  to  be  the  outcome  of  European  geological  experience.  In  India 
difficulties  arise  on  every  hand  in  connection  with  the  study  of  the  rocks 
and  soils  of  this  vast  continent.  The  unfortunate  absence  of  indications 
of  life  from  many  of  the  geologic  systems  renders  it  difficult,  if  not  impossi- 
ble, to  fix  their  corresponding  ages  with  the  rocks  of  Europe.  The  isolated 
salt  wells  that  occur  here  and  there  all  over  India,  in  many  cases  tap  strata 
in  which  there  is  little  or  no  evidence  of  marine  influence.  Thus,  for  ex- 
ample, Medlicott  &  Stanford  {Man.  Geol.  Ind.)  say  of  the  Purna  alluvial 
deposits  of  Berar ;  '*  Throughout  an  area  more  than  30  miles  in  length 
extending  from  the  nei|^hbourhood  of  Dhyanda,  north  of  Akola,  to  within 
a  few  miles  of  Amraott,  wells  for  the  purpose  of  obtaining  brine  are  sunk 
in  several  places  on  both  sides  of  the  Puma  river.  The  deepest  wells  are 
about  120  feet  deep ;  they  traverse  clay,  sand,  and  gravel,  and,  finally,  it 
is  said,  a  band  of  eravelly  clay,  from  which  brine  is  obtained.  No  fossils 
are  found  in  the  clay  and  sand  dug  from  the  wells.  The  occurrence  of 
salt  in  the  alluvial  deposits  of  India  is  not  uncommon,  and  it  is  impossible 
to  say,  without  further  evidence,  whether  it  indicates  the  presence  of 
marine  beds.  The  absence  of  marine  fossils  in  all  known  cases  is  opposed 
to  anv  such  conclusion,  but  still  it  is  not  impossible  that  the  land  may 
have  been  1,000  feet  lower  than  it  now  is  in  late  tertiary,  or  early  post- 
tertiary,  times,  and  this  difference  in  elevation  would  depress  the  Purna 
alluvicu  area  beneath  the  sea-level.**  That  large  tracts  of  the  salt-yielding 
area  of  India  owe  their  salinity  directly  to  the  sea  influence,  however,  these 
distinguished  geologists  freely  admit.  Thus,  for  example,  they  say  of  the 
Indus  valley  marshes  and  wells :  "  In  the  Indus  valley  some  proof  has 
lately  been  obtained,  shewing  that  the  sea  may  have  occupied  part  of  the 
area  in  post-tertiary  times.  East  of  the  alluvial  plain  of  the  Indus  near 
Umarkot  (Omerkote)  is  a  tract  of  blown  sand,  the  depressions  in  which 
are  filled  by  salt  lakes.  The  lakes  are  supplied  by  water  trickling  throueh 
the  soil  from  large  marshes  and  pools  supplied  by  the  flood-waters  of  the 
rivers,  and  it  is  evident  that  the  depressions  amongst  the  sand-hills  are 
at  a  lower  level  than  the  alluvial  plam,  and  that  the  salt  is  derived  from 
the  soil  beneath  the  sand.  To  the  southward  is  a  great  flat  salt  tract  known 
as  the  Ran  of  Cutch,  marshy  in  parts,  dry  in  others,  throughout  the 
g^reater  part  of  the  year,  but  covered  by  water  when  the  level  of  the  sea  is 
raised  by  the  south-west  monsoon  blowing  into  the  Gulf  of  Cutch,  and  the 
old  mouth  of  the  Indus,  and  all  water  which  runs  off  the  land,  is  thus 
ponded  back.  The  Luni  river,  which  flows  into  the  Ran,  is,  except  after 
rain,  extremely  salt,  and  salt  is  largely  manufactured  from  the  salt  earth 
at  Panchbhadra,  close  to  the  Luni,  more  than  too  mile%from  the  edge  of 
the  Ran,  and  nearly  300  from  the  sea.  Both  the  present  condition  of  the 
Ran  and  tradition  point  to  the  area  having  been  covered  by  the  sea 
in  recent  times,  and  having  been  filled  up  by  deposits  from  the  streams 
running  into  it;  and  the  occurrence  of  salt  lakes  near  Umarkct  150  miles 
from  the  sea,  of  an  estuarine  mollusk  PotamMet  (Pirenella)  Layardi, 
common  in  the  salt  lagoons  and  back-waters  of  the  Indian  coast,  seems 
to  indicate  that  these  lakes  were  formerly  in  communication  with  the  sea. 
The  enormous  quantity  of  blown  sand,  also,  which  covers  the  Indian 
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desert,  can  only  be  satisfactorily  explained  by  supposing  that  it  was 
derived  from  a  former  coast  line  of  the  Ran  and  east  of  the  Indus  valley. 

**  It  appears  probable  that  in  post-tertjary  times  an  arm  of  the  sea 
extended  up  the  Indus  valley  at  least  as  far  as  the  salt  lakes  now  exist,  or 
to  the  neiehbourhood  of  Ronri,  and  probably  farther,  and  also  up  the  Ldni 
valley  to  the  neighbourhood  of  Jodhpur ;  the  Ran  of  Cutch  being  of  course 
an  inland  sea.  The  country  to  the  westward  has  been  raim  by  the 
deposits  of  the  Indus,  and  the  salt  lakes  have  been  isolated  by  ndges  of 
blown  sand. 

"  It  is  true  that  along  the  western  margin  of  the  Indus  alluvium  later 
tertiary  rocks  (Manchhar)  are  found  containing  remains  of  mammalia, 
and  precisely  resembling  the  Siwalik  formation,  and  as  there  is  neverthe- 
less a  probability  that  the  lower  Indus  valley  was  an  arm  of  the  sea  in 
post-tertiary  times,  it  may  fairly  be  argrued  that  the  existence  of  the  sub- 
Himdlayan  Siwaliks  is  no  proof  that  the  Ganges  valley  was  not  an  inland 
sea  at  the  same  epoch.  But  in  the  Indus  region  the  representatives  of  the 
Siwaliks  pass  downwards  into  miocene  marine  beds;  in  lower  Sind  the 
Manchhar  formation  itself  becomes  interstratified  with  bands  containing 
marine  shells,  and  not  very  far  to  the  westward,  on  the  Baluchistan  coast, 
there  is  a  very  thick  marine  pliocene  formation,  so  that  there  is  evidence 
in  abundance  of  the  sea  having  occupied  portions  of  the  area  in  later  terti- 
ary times,  whilst  there  is  no  proof  of  any  such  marine  conditions  in  the 
Ganfi^es  plain." 

Having  thus  exhibited  by  these  quotations  the  somewhat  obscure 
nature  of  the  indications  regarding  the  formation  and  age  of  some  of  the 
Salt  Waters  and  Saline  Soils  of  India,  we  may  turn  now  to  the  Rock  Salts. 
Geologists  appear  to  accept  these  as  belonging  to  two  widely  distinct 
epochs,  vt».,  the  eocene  or  nummulitic  beds  of  Kohat  and  of  Mandf,  and 
the  salt  marl  of  the  Salt  Range  which  seems  of  Silurian  age.  Thus,  while 
some  of  the  brine  wells  and  salt-impregnated  soils  are  of  post-tertiary, 
others  are  of  later  tertiary ;  the  most  recent  rock-salts  are  early  tertiary 
and  the  oldest  of  palaeozoic  age.  Speaking  of  the  Salt  Range  deposits 
Medlicott  &  Blantord  say  :  '<  At  the  base  of  all  the  Salt  Range  sections 
throughout  the  range  from  East  to  West,  there  is  found  a  great  thickness 
of  recTmarl,  varying  in  colour  from  bright  scarlet  to  dull  purple,  and  con- 
taining thick  bands  of  rock-salt  and  gypsum  and  a  few  layers  of  dolomite. 
The  base  of  this  group  is  nowhere  seen,  so  that  the  thickness  is  unknown  ; 
all  that  can  be  ascertained  is  that  it  is  not  less  than  1,500  feet. 

"  The  beds  of  rock-salt  to  which  the  g^oup  owes  its  name  are  very  rich, 
some  separate  bands  being  as  much  as  100  feet  in  thickness  and  there 
being  fre<mently  several  thick  beds  at  one  locality.  Thus,  at  the  Mayo 
Mines  of  Khewra,  there  are  altogether  no  less  than  550  feet  of  pure  and 
impure  salt  in  the  upper  1,000  feet  of  the  salt  marl ;  of  this  thickness,  275 
feet,  or  one-half,  consists  of  nearly  pure  salt ;  the  other  half,  known  as 
kalaYy  beine  too  earthy  and  impure  to  be  of  'marketable  value  without 
refining.  The  salt  of  tne  Panjdb,  it  should  be  noted,  is  transported  and 
sold  in  the  market  as  it  is  dug  from  the  mine,  without  being  refined.  The 
beds  of  salt,  so ^ far  as  they  are  known,  are  most  abundant  in  the  upper 
portion  of  the  g^oup,  and  the  principal  bands  of  gypsum  overlie  the  salt 
beds.  The  salt  bands  do  not  appear  to  be  continuous  over  a  laree  area ; 
but  owing  to  the  manner  in  which  the  outcrops  are  usually  dissolved  by 
rain,  and  then  covered  up  by  the  marl,  it  is  impossible  to  trace  the  beds. 
The  salt  itself  is  whit^  grey  or  reddish,  and  is  frequently  composed  of 
alternating  white  and  reddish  layers,  differing  in  translucency  as  well  as 
in  colour.  Some  bands  are  almost  pure,  others  contain  small  quantities 
of  sulphate  of  lime  and  chlorides  of  calcium  and  magnesium."      •    •    .    . 
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"  There  can  be  no  reasonable  doabt  that  the  salt  marl  is  a  sedimenUry 
rock,  although  its  very  peculiar  appearance  has  induced  some  observers 
to  suspect  an  igneous  ongin.  The  red  colour,  however,  due  to  the  occur- 
rence o!  iron  sesquioxide,  is  a  normal  character  of  beds  containing  salt. 
The  absence  of  organic  remains  is  also  a  common  peculiarity  of  saliferous 
rocks.  Whether  such  formations  with  their  beds  of  rock-salt  and  gyp- 
sum have  been  deposited  in  salt  lakes  under  process  of  desiccation,  does 
not  appear  to  be  equally  generally  admitted.^  The  amount  of  salt  in  the 
beds  CM  the  Salt  Ran^  is  so  great,  that  successive  supplies  of  salt  water 
and  repeated  evaporation  alone  could  produce  the  thickness  of  the  mineral 
found  m  places. 

**  The  geological  age  of  the  salt  marl  and  of  the  next  fonnatkm  tn  as- 
cending order,  owin^  to  the  absence  of  fossils,  is  somewhat  doubtful,  but 
the  presence  of  a  bed,  probably  of  Silurian  age,  at  a  higher  horizon,  ^oms 
that  both  must  be  of  very  ancient  palaeozoic  date.'' 

Of  the  Kohdt  rock-salt  Medilcott  &  Blanford  write  that  •*  The  salt 
consists  of  a  more  or  less  crystalline  mass,  usually  gr^  m  cok>iir  with 
transparent  patches,  and  never  reddish,  like  the  saut  of  the  Salt  Range." 
•  .  •  ** The  Quantity  of  salt  IS  sometimes  marvellous;  in  the  antiamal 
near  Bahidur  Khel  ak>ne  rock-salt  is  seen  for  a  distance  of  about  eight 
miles,  and  the  thickness  exposed  exceeds  i,ooo  feet,  the  width  of  the  out- 
crop bein^  sometimes  more  than  a  quarter  of  a  mile.  Hills  200  feet  high 
are  sometimes  formed  of  pure  rock-salt.  As  a  rule,  the  salt  contains  sul- 
phate of  lime  (gypsum),  but  none  of  the  potassium  and  magnesium  salts 
of  the  Salt  Range  beds."  .  .  .  .  «Mt  is  by  no  means  certain  that  the 
Kohit  salt  and  ^ypsnm  are  eocene,  but,  in  the  absence  of  any  evidence 
to  the  contrary,  it  appears  best  to  dass  them  with  the  nummuHtic  beds 
immediately  overlying  them."  For  the  purpose  of  the  present  article  it 
does  not  seem  necessary  to  deal  further  with  the  geological  aspects  of 
the  Indian  salt  supply.  Suffice  it  to  add,  in  condusbn,  therefore,  that  Mr. 
Theobald,  after  a  very  careful  study  of  the  geok>gy  of  Kangra,  arrived  at 
the  conclusion  that  it  was  safest  to  regard  the  Mandf  rock-^t  as,  like  the 
Koh^t,  referrable  to  the  nummulitic  age. 

Having  thus  briefly  convi^ed  some  idea  of  the  ages  of  the  various  kinds 
of  salt  met  with  in  India,  it  may  be  as  well  to  indicate  the  distribution  of  local 
supplies  over  the  country.  ¥fx  this  purpose  an  abstract  of  the  detailed 
account  given  by  Mr.  Ball  will  perhaps  suffice,  since  to  a  certain  extent 
the  same  facts  are  deak  with  again  in  the  two  concluding  chapto^  of  this 
article. 

Madras.—'ln  this  Presidency  salt  was  formerly  manufactured  by  two 
processes,  trtjr.,  by  evaporation  of  sea-water  and  by  lixiviation  of  saline 
earths.  The  latter  process  has,  for  some  years,  been  abandoned,  indeed  pro- 
hibited, but  the  former  is  still  carried  oat,  and  the  locally-made  salt  may  be 
sakl  to  entirely  supply  the  wants  of  the  Presidency ;  only  small  quantities 
are  imported  from  Bombay  and  none  from  foreign  countries.  A  most  in- 
structive and  detailed  statement  of  the  salt  industry  of  South  India  will  be 
found  in  the  Madras  Manual  of  Adminisiraiian  published  in  1885  (Vol.  I., 

436-445). 

^f/f^.^Pormerly  salt  was  manufactured  m  Midnapur  and  Jessor, 
but  at  the  present  day  only  a  small  quantitv  is  made  at  Behar,  Bha^pur, 
Monghyr,  and  the  neighbourhood  of  Calcutta  as  a  bye-product  m  the 
saltpetre  manufacture.  In  Orissa,  however,  salt  is  still  manufactured  from 
sea-water  by  solar  evaporation.     Formerly  it  was  also  made  by  artihdal 


*  For  a  discuMiott  of  this  qoostion  aod  refereaces,  see  Wynne,  M^m,  Gml, 
Sum,  lud,,  XI.,  I4i»  and  XIV.,  82. 
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heat  (panga  salt)  bat  this  has  recently  been  prohibited  For  particulars  re- 
garding this  industry  the  reader  should  consult  Sir  W  W.  Hunter's  SttUis* 
tical  Account  of  Bengal  (Vol^.  XVIII.  and  XIX.),  and  also  his  Account  of 
Orissa. 

Berar.—Ss\t^aLS  formerly  prepared  in  Berar  to  a  considerable  extent, 
the  sources  of  supply  haying  been  drawn  from  the  Lonar  Lake  and  the 
numerous  brine  wells  of      ' 


discussed. 


Puma  (in  Akola)  which.have  already  been  fully 
Salt  b  not  now  made  iv  Berar. 


Rdjputana,^ln  the  pages  beknr  full  particulars  will  be  found  regard- 
ing saJt  manufacture  from  the  numerous  marshes  and  salt«impregnated  soils 
of  this  portion  of  India.  Suffice  it  to  say  that  the  chief  sources  of  supply 
are  theSambar  Lake»  the  Didwana  Lake,  and  the  Kachor-Rewasa  Lake. 

BoM^oy— Salt  has  been  manufactured  by  solar  evaporation  of  sea- 
water  along  the  coast  of  Bombay  for  a  great  many  years.  So  important  is 
this  industry  that  of  Th^na  it  is  said  to  be  secona  in  importance  onl]^  to 
agricttltiire»  and  gives  employment  to  20^000  persons.  A  full  and  detailed 
account  of  the  Thdna  salt-works  will  be  found  in  the  Gaaettoer  (Vol  XIII., 
363>378>.  Formerly  similar  works  existed  in  Cambay,  but  these  have 
been  closed,  the  Nawab  receiving  a  compensation  of  ^40,000  a  year.  Salt 
was,  some  few  years  ago,  also  manufactured  from  the  saline  earths  of 
the  Deccan,  but  the  industry,  like  all  similar  manufactures  of  salt»  has 
declined  in  consequence  of  the  better  quality  and  lower  price  of  the  Govern- 
ment salt.  Indeed,  it  was  found  that  salt  prepared  from  earth  contained  so 
many  impurities  as  to  give  rise  to  disease  among  the  people  who  ate  it  and, 
as  an  abundant  rjpply  of  pure  salt  was  available,  the  manufacture  ol  earth 
salt  was,  in  Bombay,  as  dsewhere,  prohibited.  There  are  numerous  and  large 
accumulations  of  salt  in  Siml,  but  these  are  not  now  utilised  as  sources  of 
supply.  The  salt  wells  of  the  Indus  basin  and  of  the  Ran  of  Cutch  have 
alreaay  been  fully  discussed,  and  it  need,  therefore,  be  only  added  that, 
except  perhaps  as  local  supplies*  little  or  no  salt  is  now  made  from  these 


Panjdb, — This  Province  may  be  said  to  differ  from  all  the  other  provinces 
of  India  in  its  possession  of  rich  and  inexhaustible  supplies  of  rock-salt. 
These  have  already  been  discussed  from  a  geological  point  of  view  and 
need  scarcely  be  further  dealt  with,  since  the  methoos  of  working  the 
mines,  the  annual  production,  and  revenue  from  these,  constitutes  the  chief 
feature  of  the  note  which  will  be  found  below  from  the  pen  of  Mr.  Q.  F. 
Buckley— a  gentleman  who,  from  his  extensive  personal  acquaintance 
with  the  subject,  is  highly  Qualified  to  deal  with  it.  It  may,  however,  be 
here  remarked  that  the  rock-salt  of  India  is  capable  of  a  geographical  as 
well  as  9  geok>giGal  classificatk>n.  The  Trans-Indus  region  embraces  the 
deposits  m  Kohit  and  Kalabagh  (in  Bannu  District),  while  the  Cis-Itidus 
corresponds  to  the  Salt  Range.  The  Kalabagh  like  the  Salt  Range 
deposits  are  supposed  to  belong  to  the  Silurian  age,  while  the  Kohit,  like  the 
distant  patches  of  salt  in  Kangra  (the  Mandi  deposits),  are  of  a  much  more 
recent  formation.  In  the  Gurgaon  District  of  the  Panjib  there  are  also 
extensive  brine  wells  whk:h  were  formerly  of  far  ^eater  value  than  at  the 
present  day.  The  salt  prepared  from  them  is  of  inferior  quality  to  that  of 
the  Sambar  Lak^  ano  it  is  reported  that  the  workers  ol  th^  wdls  are 
generally  so  indebted  that  they  are  unable  to  produce  an  article  at  all  capa- 
ble of  competing  with  the  superk)r  salt  of  the  Sambar  Lake. 

North^West  Provinces, — Salt  was  formerly  manufactured  to  a  consider- 
able extent  from  the  brine  wells  of  these  provinces.  But  the  salt  so  prepared 
was  inferior  and  expensive  and  always  contained  considerable  impurities  of 
sodium  and  magnesium  sulphates,  sodium  carbonate,  and  nkre.  The  salt 
industry  may  be  said  to  have  been  most  active  in  the  vicinity  of  the  Jamna, 
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especially  in  the  districts  of  Bulandshabr  and  Mu2affamagar.  Full  in* 
formation  will  be  found  regarding  the  former  salt  manufacture  of  these 
provinces  in  the  District  Gazetteers,  but  it  n^ay  be  said  that  the  prohibition 
ac^ainst  earth-salts,  mentioned  above  (r^arding  the  similar  manufactnres 
of  Bombay  and  Sind),  applies  to  the  North-West  Provinces  and  Oudh  as  well 
as  to  the  rest  of  India.  Earth-salt  is  not  now  permitted  to  be  made  any- 
where in  British  India,  except  as  a  by-product  m  the  saltpetre  industry.  A 
small  amount  of  salt  is  annually  brought  into  the  Himdlayan  districts  of 
Kumiion  and  Garhwil  across  the  frontier  from  Tibet^  but  the  trade  is  un* 
important,  rarely  having  exceeded  10,000  maunds, 

i455(iifi.^ Formerly  salt  was  (and  among  the  hill  tribes  is  to  a  small  extent 
still)  manufactured  from  brine  wells.  The  springs,  for  example,  of  Borhat 
and  Sadiyawerein  1809  said  to  have  yielded  1,00,000  maunds.  In  Cachar 
and  Manipur  and  in  the  Chittagong  hill  tracts,  isolated  localities  are  even 
to  the  present  day  famous  because  of  their  salt  wells.  The  hill  tribes  in 
these  localities  usal  formerly,  to  boil  down  the  brine  in  joints  of  the  bamboo, 
and  to  some  extent  do  so  still. 

Burma»^\x{  the  tertiary  rocks  of  Pegu  numerous  salt  springfs  occur,  but 
none  of  these  are  located  In  the  western  side  of  the  Arakan  range  nor  on 
the  eastern  side  of  the  Pe^u.  Salt  pans  may  be  seen  along  the  coast  from 
Akyab  to  Mergui,  in  which  sea-water  is  evaporated  in  earthen  or  iron 
vessels,  but  the  trade  in  sea-salt,  as  in  the  Pegu  brine  salt,  is  not,  com- 
paratively speaking,  very  important  When  once  broueht  under  proper 
supervision  it  will,  as  in  Bengal  and  Assam,  very  probably  give  place  to 
the  superior  article  imported  from  foreign  countries. 

The  above  brief  provincial  notices  may  be  accepted  as  manifesting  the 
extensive  sources  ot  supply  which  exist  in  India,  but  the  perusal  ct  the 
succeeding  pa^es  on   the  trade  of  this  commodity  (which    have  been 
obligingly  furnished  by  Mr.  J.  E.  O'Oonor)  will  reveal  the  fact  that,  with- 
in a  certain  radius  around  the  eastern  coast  of  India  (more  especially 
Bengal  and  Burma),  English  and  other  imported  salts  may  be  said  to  have 
driven,  or  to  be  driving,  the  local  article  out  of  the  market.    As  already 
renx'^rked,  it  was  found  necessary,  in  the  interests  of  the  public,  to  prohibit 
the  manufacture  of  Earth  and  IVell  Salts  within  the  limits  of  British  India. 
This  may  be  said  to  have  been  due  to  two  reasons  chiefly  .•  (i)  the  stuff  pro- 
duced was  most  impure  and  unfit  for  human  food,  while  the  profits  from  its 
sale  to  the  local  traders,  were  such  as  to  induce  them  not  to  import  the 
superior  article  which  could  be  furnished  at  the  same  or  very  nearly 
the  same  price;  (2)  it  was  impossible  to  control  such  manufactures  owing 
to  the  wide  area  over  which   saline  earths  occur.     But  in  considering 
the  question  of  India's  salt  supply,  the  effect  of  heavy  land  transport* 
as  compared  with  marine,  has  to  be  borne  in  mind.    While  the  imported 
salt  can  never  compete  with  Sambar  salt  in  the  North- West  Provinces, 
Oudh  and  Rajputana,  or  with  Panj^b  rock  salt  west  of  Delhi,  so  neither 
of  these  can  contest  the  markets  near  the  coast  of  Bengal  (that  is  to 
say  within  a  zone  from  that  coast)  with  imported  salt     In  the  future, 
therefore^  it  may  be  said  imported  salt  will  hold  the  country  from  say  Patna 
to  the  sea.     When  the  locally-manufactured  salt  in  Burma  is  brought 
under  excise  control,  the  expensive  and  wasteful  process  pursued  must 
cause  it  to  disappear  before  the  competition  of  the  imported  salt,  at  least 
in  every  place  to  which  roads,  railways  or  navigable  rivers  reach.     Else- 
where than  in  Bengal,  Assam  and  Burma  locally-made  salt  will  always, 
however,  hold  the  field.    While  the  Panjib  alone  might  be  said  to  possess 
a  supply  so  extensive  that  were  the  world's  requirements  concentrated  on 
it  no  anxiety  need  be  occasioned,  still,  the  rock-salt  of  Upper  India  in  all 
probability  never  can  meet  the  demands  of  a  larger  area  in   the  future 
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than  it  is  doing  at  the  present.  The  control  and  equalisation  of  the  sup- 
ply of  so  important  an  article  of  human  food,  of  necessity  becomes  the 
duty  of  the  Mate,  and  the  most  marked  result  of  the  supervision  of  the 
present  system,  of  the  cheapening  of  the  cost  of  production,  and  lowering  of 
the  duty,  is  the  uniform  and  low  rate  at  which  the  article  can  be  had 
throufi[hout  the  empire.  Inferior  or  impure  salt  finds  no  market,  while 
manufacture  on  a  large  scale  has  lowered  the  cost  of  production.  The 
import  duty  may  be  regarded  as  the  balancing  power  against  cost  of 
transit  which  prevents  foreign  salt  from  disarranging  the  local  production, 
and  together  with  the  tax  on  Indian  salt  it  affords  what  is  perhaps 
the  only  means  by  which  the  working  classes  of  India  pay  their  quota 
towards  the  administration  that  has  secured  to  them  peaceful  and  profit- 
able lives. 

The  Editor  has  to  hire  acknowledge  the  great  services  rendered  him  in  the 
preparation  of  this  article.  The  major  portion  of  the  irtformaiioH 
from  this  place  to  page  41  St  has  been  derived  from  a  Note  on  Saltfre' 
pared  {under  the  orders  of  the  Commissioner)  from  the  records  0/  the 
Commissioner's  Office  by  G.  F.  Bucklet,  Esq.,  Superintendent,  North* 
ern  India  Salt  Revenue. 

In  India  salt  has  been  lavishly  provided  by  nature ;  it  is  dissolved  in 
a  wide  expanse  of  sea  which  lashes  the  shores  of  the  Peninsula ;  is  stored 
up  in  mines ;  is  spread  out  in  salt-impreenated  lakes  and  marshes ;  and  is 
found  to  effloresce  at  many  localities  m  the  interior  and  on  the  sea-board. 

In  Uoper  India,  with  a  population  of  over  100  millions  (including  the 
Panjib,  North-West  Provinces,  Oudh,  Rijputana,  and  Central  India), 
only  local  salt  is  consumed,  of  which  there  are  practically  inexhaustible 
s  lurces  in  mines  at  the  Panjib  and  in  salt  lakes  and  marshes  at  Rijputdna. 
Some  salt  from  Thibet  is  imported  into  the  Himilavan  Districts  of  kumdon 
and  Garhwdl  and  into  Oudh.  Earth-salt  is  mad!e  under  treaty  with  the 
British  Government  in  the  feudatory  States  of  Gwaliot^  Dattia,  and 
Bikanir,  and  a  little  salt  is  also  made  in  the  Patiala  State  in  the  Panjib. 
A  certain  amount  of  salt  educed  in  the  process  of  refining  saltpetre  is 
also  used  in  Upper  India. 

INDIA'S  SOURCES  OF  SALT. 

The  local  and  imported  salts  consumed  in  India  may  be  here  briefly 
enumerated  :— 

1.  Pan  jib  rock-salt,  of  which  there  are  three  kinds— 

(a)  Prom  the  cis-Indus  salt  range  called  Lahori  and  Sendha, 

(b)  From  the  trans-Indus  salt  region  calkd  Kohati  and   Nimak 

Sabae, 
{c)  Rock-salt  from  the  Mandi  State  in  the  Himalayas. 

2.  Pit  brine  salt  from  the  Delhi  salt  sources  called  Sultanpuri. 

3.  Salt  from  the  Sambhar  Lake  in  Rijputina  called  Sambhar. 

4.  Pit  brine  salt  from  Didwana  in  R&iputdna  called  Dindu, 

5.  Pit  brine  salt  from  Pachbadra  in  Rajputina  called  Kausia  in  Central 

6.  Pit  brine  salt  from  Falodi  in  Rdjputana  called  Falodi,  [  India. 

7.  Salt  from  Gujrat  in  the  Bombay  Presidency  called  Bnragara, 

8.  Bombay  coast  salt  called  Kokan, 

9.  Madras  coast  salt  called  Kir  hatch  and  Banvaar. 

10.  Bengal  coast  salt  called  Panga, 

11.  Earth-salts  called  generically  Khari  Nimak, 
13.  Saltpetre  salt  called  Fachwa  and  Nimak  Shor, 
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Etkropeaii  s^lls  from-^ 

{d)  England,  {b)  Oeirmany.  {eS  FVinc6  \  thrift  ate  tailed  t^efutftdi,  a 

name  which  is  Aiostty  applhed  to  English  or  Liverpool  satt. 
Ceylon  salt  called  Suffri» 
R^  Sea  salt  called  Ajudhiapuri. 
Aden  salt.    This  is  very  itttportaiTt— about  33,000  tons  imported  last 

year  and  the  same  aitiotint  this  year. 
iPersian  Gulf  salt  called  Muscat  and  MuscAt  Sendha, 
Thibet  salt  called  Lencha. 
Minor  local  supplies,  such  as  those  of  Mantpur. 

Cheshire  salt  shipped  from  Liverpool  to  Calcutta,  Chittagonf  ^  Rangoon* 
and  other  rice  ports  of  Burma  forms  the  bulk  of  the  imported  salt. 

Diitj  on  Salt.— [Since  1882  it  ma^  be  said  that  the  duty  levied  on  salt 
has  beeti  equalized  throughout  India  (except  Burma)  to  R2-8  a  maund. 
The  amounts  which  went  into  consumption  or  paid  duty  and  the  amount 
Of  revenue  so  collected,  during  the  past  ten  years,  were  as  foATows  :-^ 


13- 
14. 

?l: 


Ybars. 


Quantities  in 

VUMAlds. 


1880-S1 

f88t-83 
18M4 

f885^ 
1886-87 
1887-88 


1889-90 


a6,63i,G;89 

3^574,436 

|d,««^v80d 

34,074,088 
33,216,615 

33,485,353 
33,480,141 


Duty  fa  ten 
of  rupees 


7,'ni,d8S 

^W7tf8i 
6,145,41^ 
6y^#^;sy^ 

6,670,728 
7,678,634 
^,>87,7S5 


The  revenue,  as  indicated  above  in  nominal  pounds  sterling,  should  be 
understood,  however,  to  have  been  the  gross  receipts.  The  total  charges 
in  administering  the  Salt  Department  and  collecting  the  revenue  in  1889-90 
came  to  R44,53,054,  so  that  the  net  revenue  ia  that  year  was  (in  nominal 
pounds  sterling)  X7,737,«6a,  realised  on  a  consumption  of  23^14,386  cwt 

As  appendices  to  this  article  the  reader  will  find  two  elaborate  tables, 
one  showing  an  analysis  of  the  consumption  of  salt  in  the  various 
provinces,  the  sources  from  which  derived,  and  the  revenue  tner«form 
(p.  429) ;  the  other,  the  quantities  of  salt  sold  per  rupee  since  1861  in  the 
provinces  of  India  {f  430).  It  is  only  necessary  to  explain  that  one  item  of 
receipts  has  been  omitted  throughout,  namely,  miscellaneous.  This  usually 
amounts  to  a  little  more  than  half  the  expenditure  of  administering  the 
department,  so  that,  if  about  R25,oo,ooo  (or  Kx.  250,000)  be  deducted  irom 
the  above  gross  receipts,  Che  approximate  net  revenue  would  be  .indi- 
cated.—Si.,  Diet  Eeon.  Prod.} 
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India.        -  l&v#diar  , 


J94iaaC«r« 


U  a.  p. 


4  a 

4    o 
3    ^ 


3   » 
S    4 

3    6 

5  1 

i  " 

3  '4 


Profiocf  flio4  JMbft. 


Siifo  • 
Bo|fB4V 
Centra^ 


Madras 


<Uiior« 

'}Muka« 

"iSurat  ^ 
i'Hoiliafie- 

PROVINCES.  |j^^-^^ 

9s|tAfM  •        ^  Areola 
Nizam's  f  Sekundei^ 

Mvsoes        -{^te* 
JMaiia 
•  ^Beilaty 


Rate  in 
ladian  Cur- 


*^*  ^ 
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2  i^ 
?    5 
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Rate  of  ConsjimptiLoflu-^Thi^  rate  pf  .conswnp.tipp  qI  salt  varies  gr,«ajtly 
ID  different  provinces^  but  oji  a  general  ^v^erage  is  esiti mated  ^  5  s^egrs  or 
|o1bper/head  erf  populatJoxii.  I;i  I»d.ia»  :an4  especially  ]xi  Upper  J^dJa 
ii^^ere  patches  of  satine  soil  ao4  S^l we  feerfes  ajbo.und  ^nd  ]^r^cj£i^^  v;ftter 
'}%  not  4«ncomiiion,  it  has  jiever  hoen  the  genera]  pr>9>ctiQe  to  give  salt 
habitually  to  cattle,  especially  gra^pg  c^tle  (which  .cQn;^tute  the  m^jOTAty), 
except  as  a  rdigious  ^serva^Q^  .or  ^  fSLP^JS^  wi^r^  sicl^.  (jCpj^.sy^P- 
TiOM.— Cwi/.  tpifh  par^.  p  428.) 

SdtTaac.— Eyer  since  the  cfijiq^esX  pf  Jth?  comx^*  t^Ui  on  f^  has 
been  one  of  the  cWef  ^ourc^  of  revenue  %o  the  Jix<iia,i>  wv^tnent  Uunnc^ 
the  Muhammadan  rule  a  consid^ab.le  reyetxue  was  derived  frpm  \$^it 
by  farming  the  sources  of  Droductipp  or  imposing  a  .duty  pi;)  jil^  v^  towns 
|ind  cities.  Act  38  of  lioji  was  theearhest  regulation  u^ider  which  salt 
was  taxed  l)y  the  British  Croyern^ixent,  japcpndi^i^  ]tP  quality  at  itom  4 
annas  to  one  rupee  a  ma.wid  .(82|ft).  The  Wghesit  r^te  tp  wJucJ?  the  tax 
has  ever  risen  was  3  rupees  anp  4;9nna5  a  maund.  U^til  188?  .the4iity 
varied  ki  different  provinces,  being  hieher  \n  Peji^^l  than  elsejyjh^^i  in 
that  year  it  was  equalised  throughout  India,  and  ts  now  fixed  at  2  jiipees 
8  annas  ptr  maund,  except  at  the  Kohatt  and  Mandi  Salt  Mjne^.  For 
lear  of  causing  frontier  dtfficulties  were  a  higher  rate  of  duty  imposed, 
«ak  from  the  Kohat  Mines  on  the  Afghanistan  border  is  taxed  at  the 
rate^rf  8  annas  per  Sikh  maund  (io2lb).  Himila)ran  salt  from  the  Mandi 
Mines  k  taxed  more  heavily,  but  less  than.  British  Indian  salt.  The 
Raja  gdts  a  share— and  the  reason  is  not  merely  the  inferior  quality,  but 
also  the  impossibility  that  h  can  compete  in  the  plains  with  our  saU*  The 
total  salt  tax  collected  in  India  durii\g  the  12  months  ending  3i^t  March 
1890  amounted  to  R7,93,ofc5^3-    (^onf,  wfth  f.  429) 
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For  the  purpose  of  realising  the  duty  on  salt*  produced  in  Native  States 
and  in  British  districts  subject  to  a  lower  rate  of  duty,  when  imported  into 
Upper  India,  the  Customs  line  which  was  commenced  in  1843  and  which 
by  1870  stretched  across  the  whole  of  India  from  a  point  north  of  Attock  on 
the  Indus  river  to  the  Mahanadi  on  the  border  of  Madras,  a  length  of  2,500 
miles  of  an  impenetrable  hedge  of  thorny  bushes  and  trees  supplemented 
in  places  by  a  stone  wall  or  a  ditch  and  earth  mound  and  which  was 
guarded  and  patrolled  by  day  and  night  by  a  force  of  1 4.,ooo  officers  and 
men,  was  maintained.  In  1869  the  policy  of  collecting  the  tax  at  the 
sources  of  production  was  initiated,  and  in  1879  the  old  system  and  with  it 
the  Customs  line  disappeared.  This  was  rendered  possible  (i)  by  a^ee- 
ment  with  the  Native  States  under  which  the  British  Government  obtained 
leases  and  control  of  all  the  important  sources  of  salt  in  the  Native 
States,  and  (2)  by  the  equalisation  of  salt  duties  throughout  India. 

Liberal  compensation  is  given  to  the  Native  Chiefs,  to  the  extent  of 
R  2 7,85,000,  exclusive  of  royalties  amounting  to  about  3  lakhs  of  rupees 
(paid  to  the  States  of  Jodhpore  and  Jeypur)  on  all  salt  sold  over  a  nxed 
limit  at  the  Sambhar  Lake. 

CHIEF  CLASSES  OF  SALT. 

I.  Rock.  Salt.— For  methods  of  mining  and  ouarrying  seethe  account 
below  of  the  Mayo  mines,  Kohat  quarries,  and  Mandi  quarries. 

II.  Lakb  and  Pit  Salt.— See  below  Sambhar  Lake,  Didwana,  Pach- 
badra,  and  Delhi  salt  sources. 

III.  Sea  Salt.— Alluvial  muddy  flats  on  the  coast  liable  to  submersion 
at  high  tides  are  selected  for  the  sites  of  the  salt  works.  On  the  flat  a 
reservoir  to  contain  sea  water  is  flrst  made  by  means  of  a  mud  embank- 
ment, near  it  another  rectangular  embankment  is  constructed  and  carefully 
divided  off  into  shallow  rectangular  crystallisation  pans  separated  \yf 
ridges  wide  enough  to  work  on.  Between  the  enclosure  of  crystallising 
pans  and  the  sea  water  reservoir,  another  reservoir,  sometimes  two,  are  made 
for  concentrating  the  sea  water  before  its  admission  into  the  crystallising 
pans.  Levels  are  so  adjusted  that  sea  water  mav  at  high  tides  run  into 
the  main  reservoir,  and,  as  required,  into  the  secondary  reservoirs  or  con- 
densers and  crystallising  pans,  by  gravitation.  The  processes  are  (i)  3  to 
9  inches  of  brine  are  admitted  into  the  pans  and  allowed  to  evaporate,  and 
(2)  before  total  evaporation  takes  place  a  fresh  supply  of  brine  is  let  into  the 
pans,  and  so  on.  The  result  of  (i)  is  a  thin  crust  ot  salt,  of  '2)  a  heavier 
crop ;  in  both  the  salt  is  scraped  up,  drained  on  the  dividing  ridc^es  and  then 
stacked  for  sale  on  suitable  spots— 8  to  30  days  are  required  tor  a  single 
cropt  The  yield  averages  during  the  season  10  to  15  seers  (20  to  30ft)  per 
square  foot  ot  crystallising  surface,  which,  on  the  Bombay  coast,  ranges 
from  50,000  square  feet  upwards.  Twenty-thousand  maunds  (735  tons) 
may  be  considered  a  fair  annual  outturn  of  a  salt-work  of  200  crystallising 
pans,  each  of  270  square  feet. 

The  mean  rate  of  evaporation  of  sea  water  in  salt-works  is  one  vertical 
inch  in  three  or  four  days  or  8  inches  per  month  An  acre  of  sea  water 
which  contains  2*3  percent,  salt  should,  on  evaporation,  yield  about  19  tons 
of  salt ;  the  ordinary  produce  of  Indian  sea  coast  salt-works  (owing  to  de- 
fective working)  seldom  exceeds  one-fifth  of  the  estimate.     Indian  sea  salt 

*  Another  purpose  of  the  line  was  to  tax  the  export  of  sugar  from  the  North- West- 
Provinces,  southwards.— Coff/.  vnih  p,  3rs,^Ed.,  Diet.  Ecm.  Pred.i 

t  In  Burma  and  Orissa  artificial  beat  is  or  was  used  for  the  maaafacture  of  sea 
salt.  This  is  known  as  Panga  MaXi.-*- Ed,,  Diet,  Econ,  Prod. 
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contains  from  80  to  95  per  cent,  chloride  of  sodium  or  average  86*53  per 
cent 

IV.  Swamp  Salt.— This  salt  is  due  to  the  sea  breakin|^  in  upon  the  low- 
lying  lands  upon  the  Indian  coast  in  the  shallow  basms  in  which  it  is 
caught  and  evaporated  naturally.  Swamp  salt  is  thus  formed  in  extensive 
cakes  about  an  inch  thick  upon  the  surface  of  littoral  wastes,  and  needs 
only  to  be  carefully  taken  up.  Crystals  of  swamp  salt  are  remarkable  for 
their  solidity  and  purity,  equivalent  to  97  per  cent,  chloride  of  sodium. 

V.  Salinb  Efplorbscencb. — In  numerous  places  in  India,  after  the 
rainy  season,  owing  to  the  action  of  rain  and  capillary  attraction,  chloride, 
sulphate,  and  carbonate  of  sodium  and  potassium  nitrate,  effloresce  upon  the 
surface  of  the  earth.  Stretches  of  such  efflorescence  may  be  seen  and  are 
remarkable  for,  in  many  places,  their  total  absence  of  ve^fetation.  Though 
tracts  and  patches  of  the  efflorescence  are  common,  in  which  one  of  the  salts 
named  may  largely  preponderate,  the  other  salts,  possibly  in  minute 
quantity,  will  almost  invariably  be  also  found  present.  The  preponderating 
salt  gives  the  efflorescence  a  distinctive  appearance  and  in  the  terminology 
of  the  salt  industries  a  separate  name,  «.^.,  sodic  chloride  efflorescence  is 
usually  of  the  colour  of  dirty  chamois  leather  and  is  known  as  Lonha  in 
Upper  India,  and  sodic  sulphate  and  sodic  carbonate  efflorescence  is  more 
or  less  white  and  is  called  Khariar  and  Reh  and  Kallar  Shor  (see  the 
article  Jleh,  VI.,  Pt  I.,  pp   400-427). 

VI.  Earth  Salt  (khari  nimak). — In  Upper  India  this  is  made  in  the 
Gwalior  State,  Central  India,  and  in  the  Namoul  district  of  the  Patiala  State, 
the  Pan  jib,  by  a  solar  evaporation  process  known  as  Abi,  The  plant  of  a 
work  consists  of  a  rude  filter,  hollowed  out  of  a  mound,  or  built  up  on  the 
ground  and  connected  by  a  channel  with  a  reservoir  for  brine  and  a  few  pans 
about  3o'  X  2&  each.  The  pans  and  reservoirs  are  plastered  with  chunam 
or  lime  cenient  to  render  them  watertight.  A  factory  is  usually  tended  by  a 
single  family  with  a  few  bullocks  or  donkeys  to  carry  in  salt  soil  from  the 
neighbourhood.  Brine,  which  is  produced  by  lixiviating  salt  earth  in  the 
filter,  is  collected  in  the  reservoir,  whence  it  is  passed  into  the  pans  to  eva- 
porate naturally.  This  it  does  in  from  a  few  days  to  three  weeks,  according 
to  the  state  of  the  weather,  and  leaves  a  residue  of  salt  which  is  scraped  up 
and  pitted  to  dry.  This  salt  which  rarely  contains  over  80  per  cent,  sodic 
chlonde,  sells  in  Gwalior  and  Patiala  at  R  i  to  R2-8  annas  a  maund.  The 
average  yield  of  a  single  work  during  the  season  is  about  100  maunds 
(37  tons),  and  the  total  outturn  of  such  salt  in  Upper  India  does  not  exceed 
1,500  tons;  none  of  it,  since  it  is  hot  taxed  by  the  British  Government,  is 
allowed  to  enter  British  territory. 

Prior  to  the  annexation  of  Oudh  when,  owing  to  the  state  of  the  coun- 
try, trade  in  other  salts  was  difficult,  earth-salt  was  largely  made  and  con- 
sumed in  that  province.  In  1869-70  the  British  Government  tried  to  revive 
the  industry  at  Mallowna  in  the  district  of  Unao  and  at  Karor  in  the 
district  of  Jonnpore.  After  a  patient  trial  in  which  the  Government  spared 
no  pains  to  make  the  experiment  a  success,  the  attempt  had  to  be  aban- 
dotiied  with  a  loss  to  tne  State  of  R  50,000  in  advances  made  to  the  salt 
manufacturers  who  were  unable  to  manufacture  salt  which  could  compete 
with  the  superior  salts  imported  into  Oudh  from  Rdjputana  and  elsewhere. 

VII.  Saltpbtrb  Salt  (Puckwa  and  Nimak  .J/ior).— -Nitrous  efflores- 
cences, from  which  crude  or  rou^h  saltpetre  is  made,  usuallv  contain  from 
one-5fth  to  one-third  as  much  sodic  chlonde  as  nitrate.  A  little  common  salt 
is  thus  occasionally  produced  illicitlyinmakingcnide  nitre  which  is  manu- 
factured by  the  process  known  as  AH,  already  described,  under  Earth  salt, 
or  by  what  is  known  in  Upper  India  the  Jaria  process,  a  process  in  which 
the  brine  is  concentrated  by  boiling  and  is  tnen  set  out  to  cool  and  crystallise 
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In  dishedi  Itt  th6  r^kifclDeDt  of  cfude  saltpeti^,  which  contains  from  about 
15  to  30  per  cent,  of  sodic  chloride,  common  salt  is  frequently  educed. 
Thi§  salt,  how^Vef ,  owing^  to  the  presence  of  nitre  and  other  sahs,  is  unfit 

!6r  huittart  use,  though  sotoe  samples  may  be  procured  which  contain  a 
ligh  pertentage  of  dodic  chloride.  The  process  of  reiinlnjg  crude  saltpetre 
may  be  brieftv  de!Nn4bed.  Crude  Saltpetre  is  dissolved  m  about  twice  its 
wei^t  df  boilthg  water  or  nitroud  bfin^  (obtained  by  Hxiviatin^  nitrous 
earth  in  d  filter-^see  Earth  salt),  heat  is  applied  to  the  boiler  and  the  boiliiigr 
toAtintisd  iintil  thtt  solution  is  sttflfciently  concentrated  when  it  is  run  off 
\tXo  &  pan  to  efear  It  t)f  suspended  impurities,  after  which  the  clear  liquor  is 
M  out  to  eool  And  crystallise  iti  pans,  dished,  or  vats.  In  from  three  to 
ten  days  the  erbp  df  saltpetre  crystals  is  extracted  and  the  residual  liquor 
is  Utilised  ifistead  of  water  and  brine  sis  the  refining  medium.  Common 
s^lt  is  produced  by  boiling  the  restdual  liquor  and  bv  continuing  the  boil- 
ing Of  the  solution  of  cnwe  saltpetre  in  the  residual  liquor,  when  some 
of  it»  eontsiindd  sodie  chloride  will  deposit  in  the  boiler,  as  Common  salt, 
More  Or  less  pure,  and  this  b  extracted,  washed,  tied  up  In  cloth,  and  placed 
on  wood  ash  to  dry^ 

If  the  residual  Hquor  is  sufficiently  saturated,  it  wilt  dissolve  little  or 
none  of  the  chloride  of  sodium,  contained  in  the  crude  nitre ;  in  this  case  the 
chloride  will  remain  as  a  mass  at  the  bottom  of  the  boiler  from  which  it 
may  be  extracted  and  subsequently  purified  by  being  dissolved  In  water 
or  weak  brine  and  then  boiled  in  solution  until  common  salt  deoosits.  Even 
this  purified  salt,  however.  Is  hardly  fit  for  human  use.  The  solubility  of  sodic 
thlorldt  Is  practically  unaffected  by  temperature^  t>etween  the  freezing  and 
boiling  points  ot  water,  but  the  stiubirity  of  nitre  is  enormously  increased 
by  heat  5  on  these  properties  of  common  salt  and  nitre  depends  the  eduction 
01  common  salt  iti  saltpetre  refineries.  In  Northern  India  (the  Panjib 
%xcepted)  a  sahpdre  refiner  who  works  under  a  Ucense  may  pay  duty  on 
the  isalt  he  produces  In  his  refinery  and  sell  it  or  destroy  it  if  unfit  for 
date.  Dtirinff  the  twelve  months  ending  ^ist  March  1800  in  the  saltpetre 
refineries  of  Behar,  Oudh,  and  the  North-west  Provinces  65,684  maunds 
of  satt  were  prepared,  of  which  27,844  maunds  were  destroyed  by  the 
producers  as  unfit  for  sale  and  the  balance  sold  at  from  R3-10  to  R3  per 
maund  (8d|  lb).  Saltpetre  salt  is  consumcKl  in  the  area  east  of  Allah- 
abad, and  In  Behar  and  parts  of  Oudh  it  is  employed  to  adulterate  Liver* 
poo)  and  Sultanpur  salt.    It  is  also  used  for  preserving  hides  and  skins. 

SALT-MININO. 

L-^The  Salt  Raa^^e. 

The  Salt  Rawob  extends  from  near  71®  30*  to  be^^Mid  70®  ^  E.  kmg, 
and  lies  whoUy  between  tbe  {Miralleb  of  ^^83'  and  30^  N.  lat.  forming 
part  of  the  Kttnistan  or  upland  ol  the  Sind  Sagar  Doftb.  One  extremity 
tottchte  the  Jhrelam  river,  the  other  rests  upon  the  Indus.  The  Salt  Range 
proper  lies  entirely  ci»*Indms  and  stretches  sway  for  about  153  milo. 
The  enormous  fleposks  of  rock-salt  make  it  one  of  tlie  most  important 
regions  in  India.  As  r^fvrds  its  geok>^,  tlie  foUowing  extract  from  Or. 
Worth's  repoit  on  the  stratification  of  the  Khoora  hill  which  contains  the 
molt  impoctant  mine  mikst  for  want  of  space  suffice  t— 
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Average  thicknesa 
in  feet, 

Cqal  formation^ 

Coal  alumshab  mart         • ao 

Sandstone  formatioa-- 

Green  sandstone      •        •        •        •         •        •        •        «  600 

Blue  nuirl        •        • 125 

Redsandstoae 600 

^t  fonnatton— 

Upper  layer  of  white  gypsam  •        •        •        •        •        •  5 

Brick  red  mad         •        •        » 13a 

Brown  gypfiUBI        .,.,....  140 

Lower  la«er  pf  whjta  gyusum    .».,.,  m 

S^ltipariand^all:   .        ,        ^        .        .        ,        ,        •  oqq 

Tbe  ^%  forti^tions  on  the  rl^kt  bank  of  the  In4u8  Hver  ftt  Kalahagh 
in  the  Bafinn  Pis^rlct.  pwing  to  htholpgical  resemblance  and  gpogiaphtcal 
position,  ar^  believed  to  be  contin^ation3  of  the  Salt  Range  proper.  The 
ID^IiIarky  w^H  which  the  red  naarl,  gypsum,  and  saU  are  overlaid  by  aqueous 
deposits,  together  with  their  internal  strati^cattop,  point  to  evaporation  of 
^aft  water  as  the  orijg^in  o{  the  salt.  Although  the  thickness  of  the  salt 
deposits,  best  known,  is  enormous,  it  is  belifsyed  to  have  been  accumulated  in 
4etached  basins  and  not  to  extend  in  one  vast  sheet  everywhere  beneath  the 
range.  The  exposed  deposits  at  nsmero^s  places  along  the  whole  southern 
face  oi  the  rac^e,  howeyer,  show  that  the  supply  is  practically  inexhaustible. 
It  has  been  estimated  that  there  is  probably  npt  less  than  10  cubic  miles  or 
70  milliards  of  tons  of  rock-salt  in  the  range.  It  is  the  oldest  known  salt 
diepo^t  in  the  world  and  belongs  to  an  epocn  not  later  than  the  Silurian.  The 
salt  occurs  in  broad  bands  separated  from  each  other  by  layers  of  red  marl 
and  gypsum  which,  especially  the  first,  are  characteristic  of  the  occurrence 
of  the  salt  which  varies  in  colour,  from  pure  white  through  all  intermediate 
tints  to  brick  red.  The  salt  is  of  a  purity  such  as  few  known  mines  can 
yield.  Analyses  of  samples  reveal  the  presence  of  98  per  cent,  of  sod ic 
chloride.  Beautiful  crystals  of  salt  several  inches  in  diameter  are  often 
found. 

Rockf«a]^  is  excavated  in  the  Salt  Ranjg;e  tn^ 

(«)  The  Mayq  mines. 
{b)  The  Wancha  mines. 
{€)  The  i(alabagh  quarries. 
(4)  The  Nurp«n'  mine. 

(a)  The  Mato  Mines,  so  named  to  commemorate  Lord  Mayo*s  visit  to 
them  in  April  1870,  are  tbe  larfifest  in  the  Salt  Range.  In  these  mines 
vast  caverns  have  been  left  by  the  old  Sikh  workmen.  Dr.  Warth  intro- 
duced great  ipnprovements  and  a  scientific  system  of  mining,  in  conse- 
quence of  which  the  mines  are  now  perfectly  sa^  and  thorou^hTy  ventilated. 
Stalactitic  masses  are  found  in  the  abandoi>ed  workings  which  when 
.  lighted  up  have  a  most  picturesque  effect.  FofTncrly  entrance  to  the  mines 
was  gained  down  a  slippery  incline  or  through  an  adit;  now  the  mines  may 
be  entered  by  a  wide  arift  running  at  a  low  level  with  a  tramway  laid 
down  for  a  distance  of  1,700  feet  which  is  prolonged  upwards  by  a  steep 
gradient  of  i  in  8^  to  a  further  length  of  344  feet.  From  the  head  of  the 
gradient  is  another  spacious  passage  in  which  a  tramway  is  laid  down  in 
connection  with  the  k>wer  tram  line,  and  by  these  two  tram  lines  the  whole  of 
the  salt  intended  for  sale  is  removed  to  the  sale  depdt  outside  at  the  mouth 
of  the  gorge.  The  mines  are  now  worked  in  a  regular  series  of  galleries  or 
chambers.  The  chambers  are  constructed  across  the  straU  from  marl 
seam  to  marl  seam  cndoeing  the  whole  of  the  intermediate  salt.    The 
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chambers,  which  are  each  45  feet  wide,  are  separated  by  pillars  or  walls  2^ 
feet  thick,  left  in  the  salt  seam  to  support  the  roof.  The  chambers  and 
pillars  run  at  a  magnetic  bearing  of  330°  at  right  angles  to  the  strike  of 
the  seam.  The  dividing  walls  are  never  pierced  except  when  a  narrow 
oassa^e  is  absolutely  necessary  to  connect  galleries  on  the  same  plane. 
Notwithstanding  the  magnitude  of  operations  in  the  mines  serious  acci- 
dents are  almost  unknown.  The  method  of  excavating  the  salt  is  to  carry 
on  work  in  the  chambers,  from  the  roof  downwards,  for  which  purpose  a 
forward  working,  called  by  the  miners  Kutii,  as  high  as  possible  is  com- 
menced. After  the  Kutti  is  completed  the  roof  of  the  chamber  is  blasted 
down  until  the  crown  of  the  roof  is  as  high  as  is  desired ;  this  work  is  called 
by  the  miners  Chalk,  The  greatest  care  is  taken  to  make  the  roof  a  para- 
bolic arch.  The  floor  is  then  worked  down,  called  by  the  miners  Pur^  by 
blasting  until  the  level  of  the  gorge  outside  the  mines  is  reached  when  the 
inflow  of  brine  prevents  further  downward  excavation,  as  pumping  out  the 
brine  would  have  to  be  resorted  to ;  this  is  quite  unnecessary,  as  there  are 
such  enormous  stores  of  salt  at  a  higher  level :  some  of  the  existing  cham- 
bers are  250  feet  long,  45  feet  wide,  and  200  feet  high. 

There  are  about  400  miners  employed  in  these  mines.  They  are  a 
healthy  and  contented  class  and  are  paid  at  the  rate  oi  %\  pies  per  cubk: 
foot  including[  excavation  of  the  salt,  separation  of  marl  from  the  mass, 
removal  of  rejections,  called  Kallar,  to  appointed  places  in  the  mines,  and 
carriage  of  the  pure  salt  to  the  tramway  loading  stations  in  the  mines, 
whence  it  is  removed  on  trucks  to  the  sale  dep6t,  stacked  there  and  as 
required  filled  into  gunny  bags,  weighed  and  loaded  into  the  Railway 
wagons  for  despatch  to  purchasers  at  a  cost  to  the  State  of  R1-15  per  hun- 
dred maunds. 

Output  and  Tradb  prom  Mayo  Mines.— These  mines  with  the 
rest  of  the  Panjdb  passed  into  the  possession  of  the  British  after  the 
overthrow  of  the  Sikhs  in  1849,  since  when  over  a  million  and  a  half 
of  tons  of  rock-salt  have  been  sold.  The  available  supply  of  salt 
embedded  in  the  Mayo  mi.ies  alone  is  estimated  at  8  millions  of 
tons  of  salt.  Owing  to  improvements  at  the  mines  and  sale  dep6t, 
the  g^rowth  of  the  Railway  system,  the  cheapening  of  Railway  rates, 
and  to  the  Mayo  mines  being  in  direct  railway  communication  with  all 
the  chief  marts  in  Upper  India,  to  which  the  salt  can  be  sent  without 
breaking  bulk  en  route,  the  trade  in  rock-salt  has  greatly  develcmed. 
The  trade  in  rock-salt  haj  grown  from  less  than  5  lakhs  of  maunas  to 
over  la  lakhs  of  maunds  in  1870,  and  now  amounts  to  over  20  lakhs  of 
maunds  (72,000  tons),  bringing^  into  the  Treasury  over  50  lakhs  of  rupees. 
About  nine-tenths  of  the  whole  trade  in  rock-salt  from  the  Salt  Range  is 
contributed  by  the  Mayo  mines,  and  over  96  per  cent,  of  the  Mayo  mines 
trade  is  carried  by  the  Railway.  This  salt  is  consumed  all  over  the  Panjdb 
east  of  the  Indus  river,  in  Upper  Sind,  in  Kashmir,  and  in  the  upper 
districts  of  the  North- West  Provinces;  it  is  used  by  pilgrims  at  Benares 
and  Gya,  and  by  ascetic  Hindus  all  over  Upper  India  as  a  pure  or  pdk  salt. 

fb)  The  Warcha  or  -Rukla  mine  b  about  70  miles  west-south-west 
le  Mayo  mines  and  is  accessible  by  the  Sind-Sagar  Railway.  All  the 
neighbounne  heights  about  Warcha  are  composed  of  limest6ne,  below 
which  the  salt  formation  crops  out*  The  mine  is  large  and  at  a  consider- 
able elevation;  there  are  large  remains  of  old  Sikh  workings  and  mat 
natural  vertical  water-courses.  The  new  workings  are  in  a  seam  of  s^t  ao 
feet  thick ;  the  total  seam  is  thicker  but  is  not  pure  enough  for  commercial 
purposes.  The  miners  make  a  cutting  along  the  bottom  of  the  seam  and 
blast  away  the  superincumbent  salt  until  the  roof  is  reached.    They  are 
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paid  at  the  rate  of  R3»i2  for  every  loo  maunds  delivered  outside  the  mine 
at  the  sale  dep6t. 

(<?)  The  Salt  Quarries  op  Kalabaoh,  100  miles  west-north-west  of 
the  Mayo  mines,  were  famous  long  before  the  advent  of  British  rule.  In 
no  other  place  in  the  Salt  Range  could  salt  be  quarried  in  such  quantities. 
The  quarries  are  on  the  right  bank  of  the  Indus  river  above  the  town  of 
Kalabagh.  The  hills  and  ranges  about  Kalabagh  are  tertiary  ossiferous 
sandstone  and  conglomerates.  The  quarries  are  in  workable  seams  from 
4  to  20  feet  in  thickness  in  the  midst  of  marl  and  small  unworkable  salt 
seams.  The  quarries  extend  for  two  miles.  The  salt  is  very  pure,  nearly 
all  of  it  is  red  and  homogeneous,  some  of  it  being  as  finely  grained  as 
alabaster  and  capable  of  being  turned  on  the  lathe. 

{d)  The  NuRpuR  or  Nilawan  salt  mine  is  the  smallest  in  the  Salt 
Range  and  is  kept  open  only  to  meet  the  requirements  of  local  consump- 
tion. The  mine  is  in  a  seam  of  salt  about  30  feet  thick  and  about  70  feet 
above  the  level  of  the  gorge. 
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Quantity  in  maunds  (82fft)  of  salt 

SOLD   FROM   BACH    MINE. 

Total 
sales. 

PSRIOD. 

Mayo 
Mines. 

Warcha 
Mines. 

Kalabagh 
Quarries. 

Nurpur 
Mines. 

From  ist  April  1889  to  aist 
March  1890    . 

1,968,466 

«39»39» 

38,682 

4.442 

2,140,981 

II.— Kohat  Salt  Region. 
The  KoHAT  Salt  Region  lies  to  the  west  of 


the  Indus  river  between 
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32^47'  and  33*  5a'  N.  lat.  and  70®  35'  and  72°  18'  E.  long,  on  the  Af- 
ghinistin  border  between  the  Peshawar  and  Bannu  valleys. 

The  area  occupied  by  the  salt  region  is  about  i,roo  square  miles  and 
contains  the  largest  known  exposures  of  salt  upon  the  globe.  The  salt 
where  covered  is  overlaid  by  white  and  grey  gypsum  and  grey  gypserous 
clay  much  confused  as  to  stratification.  The  salt  deposits  are  believed  to 
belong  to  the  early  Eocene  Age.  The  salt  has  in  some  places  a  visible 
thickness  of  over  1,000  feet.  It  is  very  prominent  in  localities,  notably  at 
Bahadur  Kheyl,  where  the  salt  forms  high  detached  hills  and  cliffs  and 
where  for  a  distance  of  4  miles  with  a  width  of  a  quarter  of  a  mile  or  more 
the  salt  is  quile  exposed.  Throughout  this  region  salt  is  seen  in  numerous 
places  formine  precipitous  outcrops  within  the  elliptical  boundaries  of  num- 
mulitic  limestone.  The  exposures  of  salt  vary  in  size  from  the  enormous 
one  at  Bahadur  Kheyl  to  others  of  a  few  feet.  The  area  of  exposed  salt 
has  been  estimated  at  ov^  four  millions  of  square  feet  and  the  available 
salt  supply  at  40  milliards  of  maunds  (over  i\  milliards  of  tons)  sufficient 
at  the  present  rate  of  consumption  to  last  practically  for  ever. 

In  colour  Kohat  salt  is  of  varying  tints  <w  erey  with  transparent  blotches ; 
in  some  places  it  is  dark,  smelling  strongly  ot  petroleum.  Its  texture  varies 
Irom  a  ciystalline  mass  to  a  somewhat  earthy  salt,  intermingled  with  finely 
divided  grey  clay;  the  latter  character,  however,  seldom  prevails  to  the 
extent  of  interfenng  with  the  commercial  value  of  salt,  which  is  remarkably 
pure,  containing  often  as  much  as  99  per  cent,  sodic  chloride  and  no  trace  of 
associated  salts  of  other  kinds. 
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Though  at  one  time  or  another  salt  haa  been  excavated  at  fourteen 
places  in  the  Kohat  district  the  quarries  now  worked,  enumerating  them 
according  to  geographical  position  from  the  east,  are : — 

I.  Jutta,  2.  Malgin,3.  Narri.  4*  Kharak*  and  5.  Bahadur  Kheyl. 
Jutta  was  first  worked  in  ibSO*     Malgin  and  Bahadur  Kheyl  are  older 
Quarries.    Narri  and  Kharak  were  first  resorted  to  about  the  banning  ojf 
tne  present  century. 

Two  methods  of  (]uarrying  the  salt  are  followed.  At  ^utta,  Kan%  and 
Malgin  gunpowder  is  used  and  the  salt  is  blasted  out  in  irr^^ar  pieces, 
the  salt  being  ouarried  in  the  shape  of  a  vault  sloping  downwards  at  an 
angle  of  60^.  No  artificial  Hght  is  ever  used.  At  Kharak  and  Bahadur 
Kheyl  the  salt  is  cut  out  in  slabs  called  iubbis  of  uniform  size  and  weighing 
51ft,  or  half  a  Sikh  maund,  by  means  of  pickaxe  and  wedge.  The  ttMis 
which  are  ingeniously  cut  from  the  sloping  face  of  the  salt  are  the  most 
convenient  shape  in  which  salt  can  be  carried  on  camels  through  the 
difficult  passes  and  defiles  which  lead  into  and  through  Afghanistan. 

The  quarrymen,  though  under  the  supervision  of  the  salt  officer  at  the 
quarries,  cafry  on  work  entirely  on  their  own  account ;  they  make  their  own 
bargains  with  purchasers  for  excavation  of  the  salt,  which  ranges  from 
about  16  to  30  Sikh  maunds  per  rupee.  The  only  revenue  deriv^  by  the 
State  is  the  tax  of  8  aimas  per  Sikh  maund  (102ft)  levied  at  the  quar- 
ries. In  consec^uence  of  the  fight  duty  imposed  on  this  salt  an  establish- 
ment is  maintained  along  nearly  500  miles*  of  the  left  bank  of  the  Indus 
river  to  shut  out  Kohat  salt  from  the  cts-lndus  districts,  where  it  would,  if 
allowed  to  cross  the  river,  displace  the  fully-taxed  salt  of  the  Salt  Range. 

Kohat  salt  is  consumed  over  an  area  of  6o,ooo  square  mites ;  it  goes  as 
far  as  Kandahar,  Balkh,  and  Ghuznl  in  Afghanistan ;  it  is  used  in  Swat, 
Boneyr,  Bajor,  and  the  Afridi  country,  and  is  the  only  kind  consumed  in 
the  British  districts  west  of  the  Indus. 

Salbs  ov  Kohat  Salt. 


Quantity  of  salt  sold  in  British  maunds  (82flb). 

Period. 

Jutta. 

Narri. 

Kl»rak. 

M^i^in. 

Bmhadiir 
KbeyL 

TotaL 

11  noBtht  endinr 
3ist       March 

•98^36 

4».^ 

85»SS9 

i«i*S» 

tff8*o59 

«9f,4i9 

III.— Maom  Salt  Quarries. 

The  Manpi  Salt  Quarribs,  77®  E.  long.  32®  N.  1  at.,  are  situated  at 
Guma  and  Drang  in  the  Himdlayan  feudatory  State  of  Mandi^ 

The  existence  of  a  considerable  quantity  of  this  salt  is  geologically  indi- 
cated in  the  neighbourhood  of  the  quarries;  the  extei)t  otthe  salt  deposit 
is,  however,  unknown.  The  salt  is  of  a  dark  red  colour  mixed  with  quart- 
zite,  sandstone  and  limestone  pebbles;  it  contains  about  one-fourth  of 
insoluble  impurities.  Salt  of  excellent  quality  but  in  small  quantity 
is  known  to  occur  in  these  quarries.  Mandi  salt  is  roughly  refined  for 
domestic  uses  by  purchasers  who  dissolve  it  in  sufficient  water  to  make 
strong  brine  which  they  use  to  season  food.  At  Guma,  which  is  5»ooo  feet 
above  sea  level,  the  salt  is  dug  out  of  the  side  of  the  gorge  in  which  it  is 
found ;  at  Drang,  which  is  2»ooQ  feet  lower  than  Guma,  the  salt  is  quarrjed 
in  the  open  air ;  9t  both  places  blasting  is  resorted  to.    Sometimes  fresh 
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water  is  led  from  the  neighbouring  stream  to  the  salt  over  which  it  is  made 
to  trickle  in  thin  streams  a  few  feet  apart,  the  water  cuts  the  salt  into 
bonds  which  are  blasted  and  broken  up  for  sale.  Frequent  interruptions 
occur  owing  to  slips  and  falls  of  earth  due  to  the  haphazard  way  in  which 
the  salt  is  quarried.  The  quarries  are  the  property  of  the  Raja  of  Mandi, 
who  charges  to  purchasers  at  the  quMries,  where  the^r  are  bound  to  give  a 
day's  free  labour,  lo  annas  6  pies  a  maund,  as  price  of  the  salt  and  7) 
annas  as  duty  on  it.  Two-thirds  of  theduty»  by  virtue  of  a  treaty  between 
the  Raja  and  the  British  Government,  is  credited  to  the  latter  on  account 
of  the  Mandi  salt  whkh  is  consumed  in  British  territory.  Actual  record 
of  sales  at  the  quarries  shows  that  two-thirds  of  the  salt  sold  at  these 
quarries  is  consumed  in  British  districts. 

Mandt  salt  is  used  in  the  adjoining  Him^ayan  Native  States  and  in 
the  British  districts  of  Kangra,  Kuln,  Simla,  and  Hoshiarptir.  In  the 
twelve  months  ending  31st  March  1890  sales  at  these  quarries  amounted 
to  I*30>7f6  maunds  (4,700  tons); 

SALT  EVAPORATION. 
IV.— Delhi  Salt  Works. 

The  Dblbi  Salt  Works,  E.  lon^.  77*  ^  and  N.lat.  a8*  3^,  are  situat- 
ed in  the  Gurgaon  and  Rohtak  districts  of  the  Paniib,  about  30  miles 
90ttth*west  of  Delhi.  This  salt  tract  called  Surr  occupies  an  area  of  about 
i»500  square  miles.  The  salt  made  on  it  is  called  Sulianpuri  and  is  the 
product  of  natursU  sub-soil  brine  derived  from  wells  sunk  to  depths  of  from 
7  to  20  feet.  The  specific  gravity  oi  the  brine  in  the  wells  ranges  from  2^ 
t0  4^Beaumd. 

Salt  is  obtained  by  evaporating  the  brine  by  solar  heat  in  shallow  lime- 
plastered  pans  which  average  ab<Mit  200' x6o'  and  10  to  12  inches  deep;  a 
set  of  10  pans  is  attached  to  each  well  and  so  arranged  that  there  is  a  slight 
fall  from  each  pan  into  the  one  next  beyond  it  The  highest  pan  is  first 
filled  with  brine  which  is  gradually  passed  from  pan  to  pan,  until  on 
peaching  the  last  pan  it  is  so  concentrated  that  salt  is  deposited.  As  the 
brine  contains  foreign  salts,  crystallisation  of  common  salt  has  to  be  care- 
fully watched  so  that  it  may  be  harvested  before  the  other  salts  begin  to 
fall.  The  average  period  occupied  in  harvesting  a  single  crop  is  a  fort- 
night. An  average  season's  crop  amounts  per  fact<My  to  3^000  maunds 
(108  tons).  The  mass  of  manufacturers  are  agriculturists  durmg  the  rains 
and  part  of  the  winter,  and  only  turn  to  their  saltppans  when  their  fields 
no  long^  need  their  labour. 

Sultanpuri,  which  is  a  small-grained  and  not  very  pure  salt,  is  in  great 
favour  with  the  people  in  Oudh  and  North- West  Provmces,  to  which  its  use 
is  wholly  confined.  Though  the  works  are  in  railway  communication  with 
the  railway  system  of  Upper  India,  and  though  Sultanpuri  is  an  old 
favourite,  it  is  gradually,  but  steadily,  bang  ousted  by  the  superior  Sam- 
bhar  salt,  sales  having  fallen  from  seven  lalchs  of  maunds  (35,000  tons)  in 
tSjo  to  3I  lakhs  of  maunds  (ii,8bo  tons)  in  the  twdve  months  endmg  31st 
Mareh  1690^  ia  which  period  it  sold  at  3}  annas  per  maund  at  the  works. 

v.— Sambhar  Salt  Lake. 

The  Sambhar  Salt  Lakji  lies  in  laL  s^"  58'  and  long.  75^  5'  on  the  east 
of  the  Aravali  range  of  hills  whkh  runs  through  Rdjputina  in  a  north- 
westerly direction;  in  the  height  of  tlie  rains  it  covens  an  area  of  nearly 
^00  souare  miles,  the  greatest  length  being  then  33  miies»  its  average 
breadth  4  miles,  its  citcumfeDeace  aOxMit  60  mile^  aad  its  average  depth 
2  feet.    In  the  dry  or  hot  wfiaiber  its  bed  is  amch  teas  in  area,  and  in 
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seasons  of  exceptional  drought  the  entire  area  dries  up.  The  bed  of  the 
lake  shelves  very  gradually  from  9  inches  at  100  yards  from  the  edge  to 
^\  feet  at  5,750  yards. 

The  lake  bed  is  composed  of  i^  feet  of  black  fetid  mud  saturated  with 
sulphuretted  hydrogen ;  below  the  mud  is  a  layer  of  quicksand  overlying 
a  stratum  of  micaceous  schist  decomposed  on  the  top,  but  harder  below. 
No  rocks  are  found  to  a  depth  of  20  feet  The  lake  is  believed  to  derive  its 
salinity  from  the  denudation  of  the  rocks  of  the  surrounding  country  which  is 
supposed  to  belong  to  the  Permian  system,  a  system  which  abounds  in  lime« 
stone  on  salt.  After  the  rainy  season  the  specific  gravity  of  the  lake  water 
is  about  1*03  (3^  Beaum6),  about  equal  to  sea  water;  it  rises  as  the  dry  hot 
weather  advances  to  1*24  (29^  Beaum^),  a  supersaturated  solution,  the 
specific  gravity  of  a  saturated  salt  solution  being  1*204  (25^  Beaum^). 
Salt  forms  in  large  crystals  in  the  shape  of  truncated  pyramids,  and  in 
May  and  June  a  layer  of  crystals  2  inches  and  more  in  thicknes'j  overlies 
the  bed  of  the  lake.  In  colour  the  crystals  are  white,  g^ey  (owing  to  the 
presence  of  finely  divided  clay  in  the  fissures  of  the  crystals),  and  shades 
of  pink  (due,  it  is  believed,  to  infusoria).  After  the  nrst  fall  of  rain  the 
lake  teems  with  animulculae  upon  which  thousands  of  water-birds  of  kinds 
feed 

Tradition  ascribes  the  formation  of  the  lake  to  the  gift  of  Sakumbri 
Devi,  a  goddess,  who  in  return  for  milk  supplied  her  in  A.D.  551,  convert- 
ed a  forest  into  a  vast  plain  of  the  precious  metals  which  she  subsequently 
transformed  into  salt.  The  lake  is  owned  conjointly  by  the  Maharajas  of 
Todhpur  and  Jeypur  from  whom  the  British  Government  lease  it  at  5I 
lakhs  of  rupees  (jf  55,000)  per  annum.  The  lake  was  worked  by  the 
Emperor  Akbar  and  his  successors  up  to  Ahmed  Shah,  when  it  reverted  to 
the  Rajput  Chiefs  of  Todhpur  and  Jeypur  from  whom  the  British  Govern- 
ment under  treaty  took  it  over  on  1st  February  1870,  since  when  it  has 
yielded  over  62  millions  of  maunds  (2^  millions  of  tons)  of  salt.  In  1870 
the  price  of  salt  at  the  lake  averaged  10  annas  per  maund ;  it  is  now  4^ 
annas.  The  cost  of  extraction  and  storage  of  salt  is  about  i  anna  per 
maund.  Extraction  and  storage  of  salt  at  the  lake  gives  employment  to 
a  large  number  of  men,  carts  and  cattle. 

The  salt  in  the  lake  is  believed  to  be  practically  inexhaustible.  A 
recent  assay  of  the  water  gave  8*8 1  per  cent,  of  dry  residue  composed  of — 

Sodium  chloride      •        • 87*6 

„      Sulphate    • 7*5 

„      caroonate 4*^ 

Balance        •         0*3 

Salt  is  not  only  held  in  solution  in  the  lake  but  pervades  in  minute  crys- 
tals the  whole  substance  of  the  black  mud  which  forms  the  bed.     One-fifth 
of  this  mud  is  salt.    Enormous  quantities  of  sodic  sulphate  and  sodic  car- 
bonate lie  in  the  lake  and  on  its  shores  from  i  to  2  inches  in  depth. 
The  salt  is  obtained  from  the  take  in  three  ways : — 

(1)  As  evaporation  of  the  water  of  the  lake  proceeds,  crystals  of  salt 
deposit  in  immense  quantities  all  over  the  bed  and  are  picked  up  and  stored 
in  large  oblong  pyramids  sloped  to  an  angle  of  36*  of  one  to  two  lakhs  of 
maunds  (3,600  to  7,300  tons).  These  heaps  are  beaten  and  smoothed  as  a 
protection  from  rain  but  are  not  covered ;  wastage  of  salt  due  to  rain 
amounts  to  about  two  inches  of  surface  salt  per  annum. 

(2)  Early  in  the  season,  and  before  the  water  in  the  lake  is  suflSciently 
concentrateil  to  deposit,  salt  brine  is  run  into  shallow  artificial  pans  on  the 
lake  edge;  thus  a  large  quantity  of  good  salt  is  produced  by  solar  evapora- 
tion before  it  could  be  obtained  from  the  lake  bed. 
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(3)  Twelve  large  deep  permanent  pans  are  maintained  alongside  of 
the  railway  which  crosses  the4ake  in  which,  by  irrigating  the  pans  with 
brine  from  the  lake  and  allowing  it  to  evaporate,  naturally  heavy  crops  of 
lars^e  crystalled  white  salt  are  produced  for  customers  who  desire  a  good- 
looking  salt. 

VI.-Didwana  Salt  Marsh. 

The  DiDWANA  Salt  Marsh,  which  the  British  Government  leases  from 
the  Maharajah  of  Jodhpur  at  an  annual  rental  of  R2,oo,ooo,  (£20,000)  lies 
40  miles  from  theSambhar  Lake  (the  nearest  railway  stationYin  an  oval- 
shaped  depression  about  3  miles  long  by  i  mile  wide  which  is  covered  in 
the  rainy  season  with  water  6  to  8  inches  deep  which,  however,  soon  dries 
up,  after  which  manufacture  of  salt  commences. 

The  soil  of  this  marsh  is  not  unlike  the  bed  of  the  Sambhat  Lake.  The 
mode  of  manufacture  is  as  follows : — In  the  bed  of  the  marsh,  wells  6  feet 
wide  and  about  14  feet  deep  are  sunk,  the  sides  of  the  wells  being 
supported  by  a  wood  lining.  Brine  from  the  wells  is  filled  into  solar  eva- 
poration pans,  having  a  superficial  area  of  about  2,000  square  yards  and 
about  a  foot  in  depth.  In  from  10  to  20  days  the  brine  naturally  evapo- 
rates and  leaves  a  deposit  of  small  grained  pure  salt  which  is  scraped  up, 
removed  to  the  edge  of  the  marsh  and  storea  for  sale.  This  salt  is  much 
esteemed  in  Shekawati  and  Jodhpur  and  the  British  districts  of  Hissar, 
Saharanpur,  and  Mozuffemagar,  the  area  in  which  it  is  consumed.  The 
trade  in  dindu,  as  this  salt  is  called,  has  been  nearly  stationary,  averaging 
about  3i  lakhs  of  maunds  (12,500  tons)  a  year. 

Actual  cost  of  manufacture  and  storage  amounts  to  4)  pies  per  maund. 
It  is  issued  to  purchasers  at  3  annas  per  maund  plus  duty. 

VII.— Pachbadra  Salt  Woika. 

The  Pachbadra  Salt  Works  are  in  a  valle>  about  8  miles  long  and 
2j  miles  wide— evidently  at  some  remote  period  the  bed  of  a  river.  The 
salt-works  are  about  50  miles  south-west  of  the  city  of  Jodhpur  with  which 
and  the  general  railway  system  of  the  country  they  are  connected  by  rail- 
way. This  salt  tracC  is  leased  from  the  Jodhpur  State  by  the  British  Gov- 
ernment at  an  annual  rental  of  R  1,70,000  (£17.000). 

Kausia,  as  the  produce  of  these  works  is  called  in  Central  India, 
is  a  pure  salt ;  samples  have  yielded  q9'87  per  cent,  of  sodic  chloride,  which 
forms  in  opaline  cubes  of  from  }  to  if  inches ;  it  bears  carriage  well,  and 
of  all  Indian  salts  suffers  least  from  exposure  to  damp.  The  method  of 
manufacture  is  simple.  Oblong  pits  100  to  400  feet  long.  60  to  100  feet  wide, 
and  10  to  12  feet  deep  are  dug  m  the  valley  and  soon  nil  by  percolation  of 
subsoil  brine  (2"  to  3°  Beaume),  whkh  in  from  two  to  three  years  dries 
naturally  when  the  crop  is  harvested.  When  the  brine  in  the  pits  is  suffi- 
ciently concentrated  (20°  to  25°  Beaum^),  the  branches  of  a  thorny  shrub 
are  sunk  in  it  to  help  the  growth  of  the  crystals.  To  extract  the  salt  men 
enter  the  pits,  cut  through  the  thorny  branches  with  a  crow,  and  draw  the 
salt  (the  masses  of  which  are  broken  up  in  the  pit)  to  the  sides,  with  a  hoe 
and  remove  it  to  the  top  in  baskets :  a  single  crop  may  amount  to  from  a 
few  hundred  maunds  to  8,000  maunds  (288  tons). 

Kausia  is  sold  to  purchasers  at  i^  annas  per  maund  plus  duty.  It  is 
consumed  over  an  area  of  100,000  square  miles  in  Jodhpur  and  Central 
India.  Of  the  total  trade  about  one-third  is  carried  by  the  railway,  the 
balance  being  conveyed  by  camels  and  horned  cattle  owned  by  the  Ban- 
jarahs,  the  earners  of  trade  in  Rdjputana  and  Central  India,  in  areas  not 
opened  up  by  the  Railway. 
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VIIL— Lmi  fmd  F4aiMii  Salt. 
In  the  TieTighbaarhood  of  Pachbadra  is  a  oomiderable  safifenms  tract 
known  as  the  Luni  salt  tract  on  which  very  good  salt  forms  spooCaneoiisly. 
No  sales  of  it  are  permitted,  bat  about  5^000  maunds  <f  80  tons)  are  issued 
free  to  the  people  of  the  villages  near  the  salt  deposit. 

The  Faiodi  salt  source  is  in  a  depreasfon  about  5  miles  long  by  3  miles 
wide  and  60  miles  north  of  Jodhpur*  from  which  State  the  British  rent  it  at 
K4^oo  per  annunu  Salt  is  made  here  in  much  the  same  way  as  at 
Didwana.  This  source  is  worked  at  a  loss  by  the  Briti*  Government,  as 
it  is  the  oolv  source  of  salt  supply  to  the  population  of  the  sandy  deserts 
of  north  Jodhpur  and  Bikanir.  The  salt  is  sold  to  purchasers  at  3  annas 
per  maund. 

Trade  in  ETaporated  Salt. 


Quantity  of  salt  sold  ih  British 

MAUHDS   (82fll). 

Pbsioo. 

SttiMar. 

Didwana.  Packbadcs^ 

Faiodi 

Delhi  salt 

Total. 

ji*t      MaS^ 
1^90      • 

3.834,«o5 

377^«6S       614^^1 

44^5 

338^1 

„~^ 

IX.-*Tib0t  <0r  i^taclM  Salt. 

TiBST  Salt^  called  ffftcMbjrthe  Tibetafw,  is  ifopoited  Mito  tlie  Bntish 
Himalayan  districts  of  Garhwai  and  Kumion  and  also  Into  the  nocthem 
section  of  Oudh.  During  the  twelve  months  ending  31st  March  1890 
33,000  maunds  were  imported.  Tftnct  salt  is  said  to  be  the  produce  of 
salt  lakes  atid  swaasps  in  the  m^oo  travmicd  by  the  Yam  ril«r. 

OTHER  SODIUlft  SALTS. 

In  India  in  rery  many  difftricts  sulphate  and  eailiotiate  ef  aoda  are 
manufactured  from  the  earth,  and  in  the  case  o£  tlie€aft>oaate  by  ineiaara- 
tion  also  of  the  Salsola  plants. 

I.^StJLPHATB  or  Soda  {kkmri^ik4r(^im4^9dck0mr4t>-kb^)jm  made 
■by bc^  the  soflar  evaporation  {dhi)  process  Bind  i>y  tise  uae  fif  MtMipial  beat 
(known  as  the/af^  process). 

The  solar  evaporation  work  ca»sists  of  a  fiide  fiJtar  abwit  10  yards 
1ong%yiyard  wide  and  a  iiaie*plastened  evaporating  and  icrystaUiaing 
bed  divided  into  two  sections.  Brine,  which  is  produced  by  li^viattng  in 
the  filter  the  sulphate  of  soda  efflorescence  collected  from  the  neighbour- 
hood  of  the  works,  is  admitted  into  the  (an  and  aUowad  to  ey.aparate, 
whichit  does  hi  from  10  to  45  days  aoGording  to  jtate43f  4ike  weather*  and 
leaves  a  resklue  of  brown  icrysta^iae  soda  which  would  give  0m  refine- 
ment 40  to  50  pter  cent,  of  aodic  auipbate.  The  aftrera0e  4>attnr*  af  a 
season  (t.e.»  April  to  Jwie)  is  about  500  siaunds^i^  t0iis),iv<v^  osthe 
factory  8  annas  to  Ri  per  maund  (82|ilb).  The  coM.  U  niaawfacture 
amounts  to  from  6  to  12  asmas  per  maund. 

In  the /ana  process  the  brine  is  boiled  until  ihe  aoda  deposits  in  the 
iwUer.  In  the  districts  of  Behar  the  sulphate  is  not  manufactured  by  this 
process,  but  from  brine  produced  by  first  iiurning  the  soda  efflorescence 
built  up  in  alternate  layers  with  paddy  straw  in  conical  mounds,  and  then 
iiaiviatifig  the  calcined  mass.  This  process  produces  relatifirely  pure 
sulphate  of  soda  known  as  patna-kharu    Tibia  apdaisma4e  in  {Jpper 
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India  in  Behar,  in  FaCtohfmr,  Etaih,  and  Bulandshahr,  in  the  North- 
West  Provinces,  in  Hurdui,  in  Oudh,  and  in  the  Patiala  State  near 
Umballa.  It  is  used  chiefly  for  hide-curing,  as  a  cathartic  for  cattle,  and 
by  the  people  of  the  Himalayan  as  a  prophylactic  in  goitre  affections. 

II. — Mineral  Carbonate  OP  Soda  (5<i;yf,^<i^rf-5tf/;«»  and  sajii-^un)  is 
tnade  as  follows :  10  or  12  kyaris,  or  beds,  each  about  10  yaixis  square, 
are  constructed  in  an  alkali  tract  by  raising  enclosure  walls  of  the  surround- 
hie  efBorescent  soil  about  6  inches  higb.  Into  these  beds,  water  from  a 
freSi  at  hand  is  admitted  to  a  depth  of  2  or  3  inches.  The  soda  efflor- 
escence of  the  neighbourhood  is  thrown  in  by  hand  until  the  water  is  ab- 
sorbed and  a  party  mass  formed.  This  is  smoothed  over  and  within  a 
week  a  taiist  of  concentrated  efflorescence  forms  on  the  surface  of  the  beds, 
which  crust,  as  moisture  ts  dissipated  by  solar  evaporation,  breaks  up  into 
Hakes.  Tlrese  are  gathered  by  hand  and  constitute  the  pnfri'sajji  of  the 
Ixazirs  used  by  tobacconists  and  dyers,  etc.  To  make  sajji,  the  fapri  is  dis- 
-solved  in  water  and  the  solution  boiled  in  an  earthen  vessel  until  the 
impure  caiiKmate  forms  into  a  hard  mass. 

iIL^-^Bakilla  {sajyi)  hs  made  in  Upper  India  in  the  districts  of  Ghazi- 
pw,  Azsemgath,  Benares,  &c.,  in  the  North-Wcst  Provinces,  and  is  worth 
about  III -I  per  maund. 

Yqgtgtabfe  sajjt,  the  bariHa  cf  commerce,  is  made  from  various  plants 
called  lani  in  ^  Panjib  in  this  way.  In  December  and  January  when 
the  tani,  a  smaB  green  boA  with  tiny  sncciilent  leaves  and  branches, 
Tipens,  H  is  «tft.  Circnlar  pits  of  from  2  feet  and  upwards  tn  diameter  are 
tfien  du^  ttt  convenient  dntances,  according  to  the  reqvrrements  of  the 
ttop,  whtdi  grows  spontaneouaA^.  Into  the  pits  sheaves  of  the  half-dried 
flant  are  thrown  and  set  on  fire,  fresh  sheaves  being  added  untH  the  pit 
ts  fail  cf  aslhes  in  B«tate  df  semt-fesion,  when  the  oontents  of  the  pit  is 
*w^  stirred  mnd  allowed  to  cool ;  this  occtaptes  about  24  hours  from  the 
burning  til  the  first  ^Haefaf.  When  sufficiently  cool  the  pit  is  covered  with  a 
Wttle  dry  earth,  to  prevent  evaporation.  Within  a  w^k  the  covering  is 
feinutedf  when  the  contents  of  the  pk  are  found  as  a  hard  cdhslar  mass  of 
^ajji*  This  is  broken  np  into  pieces  and  sells  at  from  R 1-8  to  R4  a  maund. 
It  IS  used  extensively  to*  the  manufacture  of  glass,  paper,  soap,  for  Meach- 
in|[  purpos^  and  by  the  poorer  dasses  as  a  substitute  for  soap.  This 
iajyt  wiH  yvexm  refinement  25  to  40  per  cent,  sodic  carbonate,  <For  fur- 
tha*  mformation  the  feader  is  referred  to  the  article  Baiilta,  Vol.  I.,  394. 
399,  and  to  Mdezjlan,  Vol.  IV.,  199.) 

IV.— BlacxSalt  is  prepared  in  Upper  India  chiefly  sit  Bhewanini  the 
ffissar  district  by  heating  together  in  a  large  earthen  pot  StA  of  conmion 
sak,  one  pound  of  the  fnm  of  TemiBatfa  ChdMla,  one  pound  of  Phj^n- 
tfana  ISoAllica,  and  one  pound  of  sajji,  impure-carbonate  (tf  soda,  tintfl  by 
fusion  of  the  salt  the  ingredients  are  well  mixed,  when  the  pot  is  removed 
from  the  fire  and  its  corttents  allowed  to  cool  and  form  a  hard  oetlular  mass. 
This  preparation  is  used  medicinally  principally  as  a  digestive. 

Having  thus  indicated » as  Mr.  Stickley  has  done  by  the  above  9Me,  some 
«f  the  leading  features  of  the  salt  interests  of  i  ndia,  more  espedaHy  as  affect- 
ing the  working  df  the  Northern  India  Salt  Department,  it  becomes  necessary 
to  extend  the  enouiry  all  over  India.  The  extensive  papers  plaood  by  the 
Department  of  Finance  and  Commerce  at  the  disposal  of  the  Editor  fortu- 
nately constitute  an  inva^able  source  of  information.  The  chapters  which 
here  follow,  under  the  headings  of  provinces,  may  be  said  to  be  directly 
drawn  from  these  official  papers.  Althoojfh,  n  some  instances,  part  of  the 
ground  has  already  been  coveted  by  Mr.  Buckley's  remarks,  it  is  believed 
the  prects  bdow  w91  be  found  instructive  as  tracing  out  .not  only  the 
liistoric  i^cts  but  the  main  features  of  the  trade  in  salt 
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L— BENGAL  (LOWER  PROVINCES ). 
Historic  Sketch  and  Regulations. 

Under  the  Muhammadanrule  a  tax  on  the  salt  consumed  by  the  people 
of  Bengal  was  levied,  by  means  of  imposts,  on  the  privilege  of  manufacture 
and  duties  on  the  transportation  of  salt  from  the  places  of  manufacture  to 
the  interior  of  the  country. 

A  monopoly  for  the  manufacture  and  sale  of  salt  was  first  established 
in  Bengal  by  Lord  Olive  in  1765,  the  chief  object  being  to  provide  fitting 
emoluments  from  the  profits  for  the  principal  persons  concerned  in  the 
Government,  and  thus  to  prevent  their  mixing  in  the  intrigues  and  ques- 
tionable transactions  by  which  Civil  Servants  and  others  in  those  days 
often  amassed  enormous  fortunes.  Half  the  monopoly  profits  were  to  be 
distributed  among  the  oflBcers  of  Government,  and  the  other  half  it  was 
proposed  to  credit  to  the  Company.  In  his  Minute  of  the  3rd  September 
1766,  Lord  Olive  assumed  that  this  share  would  yield,  **  according  to  the 
present  state  of  the  salt  trade,  from  12  to  13  lakhs  of  rupees  annually." 
The  rate  fixed  for  deliveries  was  R2  per  maund.  The  existence  of  this 
monopoly  was  of  but  short  duration,  as  the  Court  of  Directors  wholly 
disapproved  the  arrangements.  At  the  same  time,  however,  the  Court 
stated  that  they  did  not  object  to  the  levy  of  the  ancient  duties  on  salt, 
which  had  always  constituted  part  of  the  revenues  of  Bengal. 

In  the  year  1772  the  manufacture  and  wholesale  trade  were  farmed  out 
by  Government,  to  private  individuals ;  but  this  complicated  farming  sys- 
tem was  never  very  productive  and  soon  failed.  In  1780  Warren  Hastings 
introduced  a  system  for  manufacture  and  sale  under  the  agency  of  the 
Company's  civil  servants.  In  accordance  with  this  system,  the  moU 
unghis  (salt-makers)  received  advances  from  the  agents  at  the  beginning 
of  the  season,  on  the  stipulation  that  they  delivered  their  salt  when  made 
to  the  Government  at  a  certain  price,  and  the  agents  afterwards  stored 
the  salt  and  sokl  it  to  wholesale  dealers  at  a  price  fixed  from  year  to  year 
by  the  Government.  The  difference  between  the  price  agreed  upon  with 
the  molunghis  and  the  price  at  which  it  was  delivered  from  store  to  the 
merchants  was  thus  in  effect  the  duty  levied  upon  the  salt.  In  1788 
sales  of  salt  by  public  auction,  instead  of  at  fixed  rates  to  the  dealers, 
was  introduced  by  Lord  Oornwaltis.  The  revenue  immediately  rose, 
but  the  system  was  eventually  abolished  by  the  Court  of  Directors 
in  1837,  as  it  was  found  to  lead  to  the  establishment  of  sub-monopolies, 
injurious  to  the  interests  of  both  the  people  and  the  Government.  In 
their  despatch  of  the  4th  January  1837,  the  Court  of  Directors  ordered 
that  the  price  to  be  thenceforward  paid  by  the  purchasers  of  salt  should 
be  determined  by  -the  cost  price  of  manufactiu'e,  added  to  a  fixed  rate  of 
duty. 

The  rates  of  duty  since  fixed  from  time  to  time  have  varied  from  a 
maximum  of  R3-4  to  a  minimnm  of  R2  per  maund ;  but  the  system  for 
manufacture  and  supply,  as  introduced  by  Mr.  Hastings  in  1780,  con- 
tinued in  force,  with  but  few  modifications,  until  the  year  1862,  when  the 
several  salt  agencies  were  gradually  abolished,  leaving  the  supply,  either 
by  importation  or  excise  manufacture,  to  private  enterprise.  The  several 
agencies  were  situated  in  the  province  <w  Orissa  and  in  the  districts  of 
Chittagong,  24-Pergunnahs,  Jessor,  and  Midnapore.  The  full  rate  of 
duty  was  not,  however,  levied  uniformly  throuehout  Beng^  until  1862. 
From  the  year  18 10  a  system  of  retail  sales  at  reduced  prices  from  shops, 
established  on  the  part  of  Government,  was  introduced  in  districts  and 
localities  where  salt  was  manufactured,  or  was  capable  of  being  easily 
produced ;  the  object  being,  as  stated  at  the  time,  to  leave  the  people 
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residing  in  such  tracts  without  excuse  for  violating  the  law  under  the 
temptation  of  a  high  rate  of  duty,  and  to  obtain  some  revenue  in  a  part  of 
the  country  where,  from  the  great  facilities  for  smuggling,  it  had  been 
found  impracticable  to  realise  full  prices.  From  inquiries  held  during  the 
years  i860  and  1861,  the  Government  concluded  that  the  loss  of  revenue 
entailed  by  the  remission  of  a  large  proportion  of  the  duty  on  the  salt 
consumed  within  the  saliferous  tracts  was,  under  existing  circumstances, 
far  larger  than  would  arise  were  the  full  duty  levied.  The  system  of  retail 
sales  at  reduced  prices  was  therefore  abolished  from  the  year  1862. 

From  the  commencement  of  the  salt  monopoly,  a  preventive  establish- 
ment was  employed  for  the  protection  of  the  revenue.  This  establishment 
was  for  the  most  part  separate  from,  and  independent  of,  the  agency  con- 
stituted for  the  manufacture  and  supply  of  salt,  and  was  employed  in 
Northern  Behar  to  prevent  the  influx  of  lighter-taxed  salt  from  the  west- 
ward, and  also  withm  certain  defined  limits  which  included  the  saliferous 
tracts  on  the  sea-board  of  Lower  Bengal.  By  Regulation  X  of  1819  the 
general  control  of  this  preventive  department  was  vested  in  the  Board 
of  Customs,  Salt  and  Opium,  estabhshed  in  that  year.  On  the  passine 
of  Act  XIV  of  184.3,  imposing  an  additional  duty  of  Ri  per  maund 
on  salt  passing  from  the  North  Western  Provinces  to  the  eastward 
of  Allahabad,  the  establishment  in  Behar  was  withdrawn.  The  one 
rupee  was,  in  June  1847,  reduced  to  12  annas,  and  in  April  1840  to  8 
annas.  In  March  1861  the  additional  duty  was  abolishea.  In  Lower 
Bengal  the  limits  within  which  the  preventive  force  were  entertained  have 
been  narrowed  from  time  to  time  so  as  to  concentrate  their  operations  on 
the  salt -producing  tracts  only.  As  a  further  check  against  illicit  manu- 
facture within  these  limits,  all  salt  under  transport  was  required  to  be 
conveyed  by  certain  specified  routes  and  pass  stations,  and  to  be  covered 
by  protective  documents,  under  penalty  of  confiscation.  Merchants  and 
dealers  were  also  required  to  record  all  sales  and  losses  from  their  stocks 
on  the  reverse  of  their  protective  documents.  The  law  and  rules  on  this 
subject  have  been  moaified  from  time  to  time.  Those  now  in  force  are 
contained  in  Act  VII  of  1864  and  the  Government  Notification  issued 
under  that  Act.  In  1863  the  special  preventive  establishment  was  abo- 
lished, and  all  duties  previously  discharged  by  them  were  delegated  to  the 
r^^lar  Police  Force.  In  addition  to  the  sea-board  and  salt-producing 
tracts,  the  Police  have  also  to  guard  the  frontiers  of  Arrakan  to  prevent 
the  ingress  of  the  lighter-taxed  salt  from  those  districts. 

In  1835-36  the  excise  manufacture  of  salt  was  first  commenced  bv  pri- 
vate individuals,  but  the  continuance  of  the  system  was  subsequently  ne- 
gatived by  the  Court  of  Directors  in  1840.  In  1847  the  manufacture  of 
salt  under  certain  excise  rules  was  again  permitted,  but  the  quantity  pro- 
duced is  now  very  small  and  is  limited  to  Orissa,  the  total  quantities  pro- 
duced in  the  three  years  ending  1889  having  been— 

Maunds. 

1^7 103,795 

1888 244»507 

1889 70,393 

The  reasons  for  this  decline  in  local  manufacture  are  twofold.  In 
Northern  Orissa  the  salt  locally  produced  can  no  loneer  compete  with 
Liverpool  salt,  which  is  cheaply  brought  to  the  province  b^  steamers  and 
sailing  vessels  to  Balasore.  Liverpool  salt  is  vastly  superior  in  quality  to  the 
locally-made  article,  and  the  conditions  of  manufacture  in  Orissa  are  so  in- 
efficient and  ccjBtljj  that  even  if  the  salt  were  of  much  better  Quality  it  could 
not  compete  with  imported  salt.  The  manufacture  was  gradually  declining 
when  it  became  apparent  to  Government  that  its  continued  existence 
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could  be  due  only  to  evasion  of  the  revenue  which  was  easy  in  the  circum- 
stances. Proper  control  implied  enormous  expenditure,  and  it  was  there- 
fore determined  to  suppress  the  manufacture  of  panga  salt  (salt  made  by 
artificial  heat).  This  having  been  done,  the  only  manufacture  left  is  that  of 
kurkuich  salt  (salt  made  by  solar  heat)  in  Southern  Orissa,  the  conditions 
of  such  manufacture  rendering  control  comparatively  easy. 

Foreign  salt  was  first  imported  into  Bengal  in  the  year  1818-19.  No 
large  importations,  however,  occurred  until  the  year  1835-36.  At  first, 
and  until  the  fixed  duty  svstem  was  adopted.  Customs  dues  were  levied 
at  such  rates  as  were  considered  necessary  to  maintain  the  average  prices 
of  the  Government  sales.  As  the  old  stocks  of  salt  manufactured  at  the 
Government  agencies  were  exhausted  in  1873-74,  the  consumption  in  the 
whole  of  Bengal,  with  the  exception  of  Orissa,  may  be  said  to  be  now 
supplied  by  imported  salt. 

Prodactlon,  Trade,  and  Duty  in  Lower  BengmL 

Trade.— The  following  are  the  descriptions  of  salt  commonly  imported, 
the  bulk  of  the  importations  being  from  Liverpool ;— 


Manufactured  by  solar 
evaporation. 

Manufactured  by 
boiling. 

French. 
Red  Sea. 
Aden. 
Muscat. 
Bombay. 

Liverpool. 
Hamburg. 

The  importations  of  salt  into  Bengal  were  as  follows,  in  the  year  1889-90, 
all  the  salt  being  brought  to  either  Calcutta  or  Chittagong.  Calcutta 
is  the  centre  of  distribution  for  the  province,  except  for  that  small  tract 
which  is  more  easily  supplied  from  Chittagong  s  «— 

Tons. 
From  United  Kingdom        .....«•    264,234 

„     Germany 20,317 

»•     Egypt       •        .        • 2J46 

,,     Aden «        •      33,782 

„     Arabia 35*705 

„     Persia 7,207 

„     Madagascar 23 

Liverpool  salt  does  not  penetrate  further  west  than  the  western  frontier 
of  Behar,  Sambhar  salt  meeting  it  somewhere  in  the  vicinity  of  Zamania* 

Duty.— The  duty  levied  on  salt  is  now  R2-8.  Since  1837  the  rate  of  duty 
has  been  frequently  changed.  The  duties  have  been  as  follow  s  From 
1837  to  1844  at  the  rate  of  R3-4  per  maund.  In  October  1844  this  rate 
was  reduced  to  R3,  in  April  1847  ^o  R2-12,  and  in  April  1840  to  R2-8. 
In  December  1859  the  dutv  was  again  raised  to  R3,  and  in  March  1861 
to  R3-4.  In  January  1878  the  rate  was  again  reduced  to  R3-2,  in 
August  1878  to  R2-14-0,  and  in  March  1882  to  R2.  On  igth  January 
1888  the  rate  was  raised  to  R2-8,  the  rate  now  levied. 

In  1 81 5  a  convention  was  made  with  the  French  Government,  under 
the  terms  of  which  the  East  India  Company  agreed  to  supply  sufficient 
salt  for  the  consumption  of  the  French  Settlement  of  Chanaerria|[ore  at 
prime  cost  from  the  Orissa  and  M  idnapore  agencies.  The  quantities  of 
salt  thus  supplied  free  of  duty  varied  from  4,000  to  12,000  maunds  per 
annum.    This  arrangement  held  good  until  the  year  1839,  when   the 
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G)inpany  entered  into  an  engagement  to  pay  annually  a  sum  of  Rao^ooo  to 
the  French  Government  on  their  agreeing  to  buy  their  salt  in  the  open 
market  at  the  same  price  paid  for  it  by  other  inhabitants  of  Bengal  ^  this 
payment  is  still  continued. 

II.— NORTHBRN  INDIA. 
Historic  Sketch  and  Regwlationi. 

Under  the  Sikh  Government,  salt  was  one  among  fortjr^ght  articles 
liable  to  customs,  excise,  town,  or  transit  duties.  The  Sikh  Government  did 
not  establish  any  systematic  managfement  iac  their  salt  revenue ;  no  scale 
of  duties  was  fixed.  The  cis-Indus  mines  were  farmed  out  to  individuals 
of  rank  and  eminence.  The  farmer,  as  long  as  he  pakl  in  the  amount  of  this 
contract,  enjoyed  a  monopoly  of  the  sale.  He  was  under  no  restrictions 
as  regards  time,  place,  or  price.  He  might  sell,  wholesale  or  retail,  at  the 
time,  or  at  distant  markets.  He  might  r^^late  his  proceedings  by  the 
state  of  prices  and  markets,  by  the  briskness  or  sluggishness  of  the  demand, 
or  if  he  preferred  he  might  hoard  up  the  salt  in  depdts  or  entrep6ts. 

The  trans-Indus  mines  were  managed  differently  or  rather  were  not 
managed  at  all.  They  were  held  by  the  fierce  mountaineers  of  Kohat ;  no 
speculator  would  be  rash  enough  to  get  up  a  concern  there,  and  even  the 
Government  would  have  to  collect  its  revenue  with  the  sword ;  so  the 
matter  was  compromised  by  surrendering  the  mines  to  some  local  chieftain 
on  the  payment  of  a  small  annual  tribute,  but  the  salt,  when  in  transit,  was 
liable  to  town  duties  at  Peshawar  and  other  cities. 

When  the  Sikh  Government  passed  under  Britfsh  control  after  the 
Sutlej  campaign,  the  Lahore  Council  of  Regency,  acauiescing  in  arrange- 
ments proposM  by  the  British  Resident,  abolished  the  duties  on  twenty- 
seven  articles,  chiefly  the  products  of  domestic  industry,  indigenous  agricul- 
ture, or  internal  commerce,  and  also  reduced  the  duties  on  nine  articles. 
All  the  interior  lines  were  swept  away,  and  the  town  and  transit  duties 
were  abolished.  The  three  errand  frontier  lines  were  kept  up— one  along 
the  Indus,  to  intercept  goo£  coming  from  the  west ;  one  along  the  western 
bank  of  the  Beas  and  the  Sutlej  for  goods,  chiefly  British,  coming  from 
the  east ;  and  the  third,  running  along  the  base  of  the  Himalaya  range,  to 
meet  the  imports  from  Kashmir  and  Jummu.  The  province  of  Multan 
was  excluded  from  these  arrangements,  which  took  effect  during  the  year 
1847. 

To  compensate  for  the  deficiency  in  the  revenue  occasioned  by  these 
remissions  and  reductions  of  duties,  amounting  together  to  upwards  of  six 
lakhs  of  rupees,  a  moderate  toll  on  ferries  was  introduced,  the  excise  on 
drugs  and  spirituous  liquors  was  improved  by  a  system  of  licenses,  and 
the  salt  revenue  was  reformed.  A  fixed  duty  ot  two  rupees  on  the  Panjibf 
maund  was  demanded  on  this  article  from  the  merchants  at  the  cis-Indus 
mines.  But  these  duties  were  levied  by  a  new  contractor,  who  bore  the 
cost  of  management  and  collection  and  paid  to  the  State  an  annual 
revenue  of  six  lakhs  of  rupees,  bc^ng  an  increase  of  two  lakhs  on  the 
previous  outturn.  No  alteration  was  made  in  the  management  of  the 
trans-Indus  mines. 

After  the  annexation  of  the  country  to  the  British  Empire  in  India,  in 
March  1849,  the  Customs  and  excise  duties  levied  in  it  under  the  reformed 
arrangements  introduced  by  the  Council  of  Regency  in  1847  were  taken 
into  consideration.  By  those  arrangements  duties  were  still  levied  under 
twenty  heads.  They  comprised  duties  of  customs  both  of  import  and 
export;  excise  duties  on  spirituous  liquors  and  drugs;  fines,  seignorage 
on  mints,  tolls  on  ferries ;  contract  of  the  salt  mines  and  other  things. 
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From  the  year  1850  the  whole  of  these  duties  were  abolished,  excepting 
three,  namely  the  ferry  tolls,  the  spirit  excise,  and  the  salt  excise ;  and 
one  new  tax  was  added,  the  stamp  auty.  An  entire  change  was  at  the 
same  time  made  in  the  system  under  which  the  revenue  from  salt  was 
derived  during  the  regency.  Instead  of  letting  the  salt  mines  by  contract, 
the  Government  took  the  management  of  the  cis-Indus  mines  into  its  own 
hands,  levying  an  excise  duty  at  the  mouth  of  the  mine,  of  two  rupees 
per  Company's  maund  on  the  salt  delivered,  to  cover  all  charges,  and 
allowing  the  salt  after  this  payment  to  pass  free  throughout  the  British 
dominions,  subject,  however,  to  the  additional  duty  of  8  annas  per  maund 
levied  on  all  salts  passing  the  special  line  at  Allahabad,  for  the  protection 
of  the  Bengal  duty,  which  was  2  rupees  8  annas  per  maund.  The  manu- 
facture of  alimentary  salt  in  the  Panjib  was  at  the  same  time  prohibited. 

With  respect  to  the  trans-Indus  mines,  it  was  resolved,  on  political 
and  social  considerations,  to  impose  a  light  duty  of  two  annas  per  maund 
at  the  Bahadur  Kheyl  mine,  and  four  annas  at  the  other  mines,  and  to 
allow  certain  perquisites  to  the  local  Khuttuk  chieftain  with  a  view  to 
reconcile  the  hul  chiefs  to  the  new  system. 

In  1 851,  in  order  to  euard  against  the  influx  of  this  lightly-taxed  salt 
across  the  Indus  to  the  detriment  of  the  revenue  derived  from  the  produce 
of  the  cis-Indus  mines,  a  system  of  prevention,  resembling  that  which 
obtained  under  the  Sikh  Government  of  watching  the  ferries  of  the  Indus, 
was  introduced.  Under  this  system,  parties  were  stationed  at  each  ferry,  on 
the  eastern  bank  of  the  Indus,  from  Attok  on  the  north  to  Leia  on  the 
south,  controlled  and  watched  by  a  roving  party  constantly  moving  up  and 
down  the  line,  the  establishments  on  the  upper  portion  of  the  line,  between 
Kalabagh  and  Attock  being  superintended  by  one  Euiopean  officer, 
those  on  the  lower  portion,  between  Kalabagh  and  Leia,  by  another. 
Production,  Trade,  and  Dnty  in  Northern  India  salt. 

The  revenue  was  formerly  collected,  through  the  aeency  of  the  Inland 
Customs  Line,  which  was  formed  in  1843-44  and  which  was  extended  at 
various  times,  as  briefly  indicated  above,  until  it  reached  from  Torbeila 
near  Attock,  on  the  Indus  in  the  Panjib,  to  the  Mahanuddy  in  the  Sum- 
bulpur  District  of  the  Central  Provinces.  It  was  2,472  miles  in  length, 
and  was  manned  by  10,496  officers  and  men.  In  consequence  of  the 
development  of  railway  communication  764  miles  of  this  line  were  abo- 
lished in  the  Central  Provinces  in  1874-75,  and  eventually  in  1878-79  the 
whole  line  from  Leia  in  the  Multan  Division  in  the  Panjib  to  the  Central 
Provinces  was  removed ;  there  remain  only  325*  miles  from  Leia  to 
Torbeila  on  the  Indus  maintained  for  the  purpose  of  preventing  the  low- 
taxed  Kohat  salt  from  crossing  into  the  Panj5b. 

Irrespective  of  this  line,  in  February  1870  the  Inland  Customs  Depart- 
ment assumed  charge  of  the  Sambhar  Lake  belonging  conjointly  to  the 
States  of  Jaipur  ana  Jodhpur,  and  in  October  1878  they  received  chargre 
of  the  salt  sources  at  Pachbadra,  Didwana,  Phalodi,  and  Luni  from  the 

{odhpur  State.  In  addition  to  the  above,  the  salt-works  at  Stiltanpur  and 
4uh  in  the  Delhi  Division  are  worked  under  the  supervision  of  the 
Northern  India  Salt  Revenue  Department.  There  is  also  the  chare^e  of 
the  salt  mines  in  the  Salt  Range  in  the  Panjib,  and  a  force,  designated  the 
Internal  Branch,  existing  in  Oudh,  the  North-West  Provinces,  and  the 
Province  of  Behar  in  Bengal,  for  supervising  the  saltpetre  trade,  levying 
the  duty  on  salt  educed  therefrom,  and  for  the  control  of  the  manufacture 
of  other  saline  substances,  such  as  sulphate  of  soda,  carbonate  of  soda,  etc , 
adnrinistered  by  the  above-mentioned  Department. 
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The  whde  Inland  Customs  Department  (now  become  the  Department 
of  Salt  Revenue  in  Northern  India)  is  administered  hy  the  Commis- 
sioner of  Northern  India  Salt  Revenue,  formerly  responsible  to  the  re- 
spective Local  Governments  and  Administrations  within  whose  jurisdic- 
tions the  Customs  organization  was  established,  but  now  immediately 
under  the  Government  of  India.  The  duties  levied  on  the  Customs  line 
were  on  salt  imported  to  the  North  of  the  line  and  sugar  exported  to  the 
South  of  the  line. 

Duty.— The  general  rates  of  duty  on  salt  were  as  follow  :— 

Per  maund 
on  Rajputdna  salt, 
R    a. 
From  1843-44  to  1845-^        •        »        •        .        .18  and  Ra, 

From  1846-4;^  to  end  of  1859 a    o 

From  beginning  of  i860  to  March  1861  .  .  .38 
From  March  1 86 1  to  end  of  December  1877  .  .30 
From  January  1878  to  July  1878     .        .  .         .21a 

From  July  1878  to  9th  March  1 88a  .  .        .    a    8 

From  loth  March  1882  to  18th  January  1888  .  .  a  o 
From  19th  January  1888  to  date      .        •        •        .38 

with  the  following  exceptions,  vtB,  in  the  Sirsa  Division  of  the  Pan  jib 
Section,  the  duty  was  8  annas  per  maund  for  a  part  of  1843-44,  when  it 
was  raised  to  Ri  per  maund,  at  which  figure  it  remained  until  1846-47, 
when  the  duty  was  equalised  with  that  generally  levied.  In  the  Saugor 
Division  of  the  Central  Provinces  Section  a  rate  of  Ri-8  per  maund  pret- 
vailed  from  the  formation  of  the  division  in  1855-56,  till  the  introduction 
of  the  general  rate  in  1859-60.  In  the  Hoshangabad  Division,  also 
formed  in  1855-56,  Ri  per  maund  was  levied  until  a  date  in  1859-60,  and 
thereafter  Ri-8  until  the  general  rate  was  introduced  in  i86o-6i. 

The  duty  on  Madras  salts  entering  the  Central  Provinces  was  levied 
from  the  outset,  until  the  abolition  of  tne  portion  of  the  line  across  which 
it  passed  at  R 1-8  per  maund.  Bombay  salt  entering  the  Central  Prov- 
inces paid  from  the  outset  at  the  rate  of  Ri-8  per  maund  until  ist  May 
1 874,  when  a  mileage  rate  was  introduced  on  all  salt  travelling  by  rail 
from  Bombay,  the  object  of  the  differential  rate  being  to  level  up  the  duty 
to  a  uniform  rate  by  the  time  it  reached  Jubbulpur,  where  it  came  in 
contact  with  Northern  India  salt  paying  R3  duty.  This  mileage  rate  was 
abolished  in  1878,  when  the  salt  duty  was  made  uniform  throughout  India 
(except  in  Bengal  and  Burma). 

In  addition  to  the  above,  all  salt  excavated  in  the  Sind-Saugor  Doab 
and  the  Kalabagh  mines  was  subject  to  duty  as  follows : — 

Per  maund. 
S  a. 
Prom  1849-50  to  April  i860       •        .         •        •        •        .20 
From  April  i860  to  September  1861    •        .         .        .        .    a    a 
From  September  1861  to  December  1877     .        .        •        .30 

From  January  1878  to  July  1878 a  la 

From  July  1878  to  March  1881 38 

From  loth  March  1882  to  18th  January  1888       •        •        •    a    o 
From  19th  January  1888  to  date a    8 

Salt  excavated  at  the  Kohat  mines  on  the  frontier  of  Afghinistin  was 
subject  to  a  duty  of  4  annas,  3  annas,  and  2  annas  per  maund.  A  uniform 
rate  of  8  annas  per  Sikh  or  Lahori  maund  (102%)  at  all  the  mines  was, 
however,  ultimately  introduced  with  effect  from  the  7th  July  1883.  Salt 
educed  in  the  process  of  manufacturing  saltpetre  has  always  been  subject 
to  the  duty  prevailing  in  Northern  India* 
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Traob. — The  production  of  salt  in  Northern  India  was  as  follows  in 
the  last  three  years  (in  Indian  maunds  of  82I) :— 


1887. 

1888. 

1889. 

PanjAb  Salt  Mines 

1*458,451 

3,256,796 

2,559,045 

Kohat   „       „          .        . 

560,933 

615.679 

634,300 

Mandi   9,       ,9           •        • 
Sambhar  Salt  Source  • 

125,276 

126,848 

129,343 

4.512,661 

5,118,542 

2,916,916 

pidf?f  a    „       „      . 

458,878 

584,304 

477^433 

Pachbhadra        ,,      . 

777,856 

803,304 

547;776 

Falodi        „       .,      . 
SulUnpur  Salt  Works 

15,114 
455>409 

45,431 
397,278 

5,595 
256,219 

Saltpetre  Refineries    .        • 

51,608 

51,826 

50,079 

Total 

• 

8,416,186 

10,000,008 

7*576,706 

There  are  not  infrequently  violent  fluctuations  in  the  quantity  pro- 
duced, due  to  climatic  causes  at  Sambhar.  The  Government  endeavours, 
as  far  as  possible,  to  guard  against  the  vicissitudes  of  the  seasons  by  keep* 
ing  large  stocks  in  reserve  ready  for  the  market  when  the  outturn  falls  to 
a  low  point.  This  practice  tends  to  keep  prices  steady.  Occasionally, 
when  stocks  have  run  abnormally  low  at  Sambhar,  and  it  has  been  found 
necessary  to  raise  the  price  to  prevent  absolute  exhaustion,  the  place  of 
Sambhar  salt  is  taken  m  the  central  Provinces  and  Rijputina  by  salt 
from  the  Government  works  at  Kharagora  on  the  edge  of  the  Ran  of 
Cutch  and  in  the  western  districts  of  the  North- Western  Provinces  by 
rock-salt  from  the  Panjdb  mines. 

III.-BOMBAY  PRESIDENCY. 

Historic  Sketch  and  Regnlatioiit. 

The  salt  produced  in  the  Bombay  Presidency  is  partially  exported 
beyond  the  Presidency  by  land  to  Central  India»  including  Rijputina 
and  Malwa,  the  Central  Provinces,  the  North- Western  Provinces,  and  the 
Nizam's  Territories,  and  by  sea  to  British  and  Foreign  Malabar  in  the 
Madras  Presidency,  and  to  Calcutta  and  the  Straits  Settlements.  Under 
existing  arrangements  exports,  both  by  land  and  sea,  pay  full  excise 
duty  in  Bombay,  with  the  exception  of  those  to  Foreign  Malabar,  on  which 
a  nominal  charge  of  3  pies  per  maund  only,  to  cover  cost  of  establishment 
at  the  salt  pans,  is  levied,  in  pursuance  of  a  trade  convention  concluded 
with  Travancore  and  Cochin  in  1 865.  Credit  for  periods  varying  from  thirty 
to  ninety  days,  according  to  destination,  is  allowed,  however,  in  the  case  of 
full  duty  exports  to  the  value  of  R  10,000  and  upwards,  both  by  land  and 
sea,  on  the  exporter  entering  into  an  agreement  and  depositing  Govern- 
ment securities  blank  endorsed  of  sufficient  value  to  cover  the  duty. 
Down  to  1874  exports  to  the  Malabar  Coast  were  free,  subject  to  payment 
of  customs  duty  on  arrival,  and  the  same  system  was  followed  temporarily 
in  the  case  of  exports  to  Calcutta  from  i860  (up  to  which  year  excise  duty 
had  been  levied  subject  to  a  month's  credit  under  bonds)  until  1874.  'n  the 
latter  year  the  system  of  pre-payment  of  excise  duty  was  made  general. 
The  plan  of  giving  credit  on  security  of  Government  paper  was  introduced 
almost  simultaneously,  and  these  arrangements  have  since  been  main- 
tained with  a  short  interruption  during  1876-77,  when  exports  to  British 
Malabar  were  again  allowed  for  a  few  months  free  of  excise  duty.  Ex- 
ports to  Calcutta  and  to  certain  fixed  ports  on  the  Malabar  Coast  are 
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allowed  a  drawback  of  excise  duty  on  actual  wastage  not  exceeding  5 
percent. 

Mr.  Plowden  remarks  in  his  report  on  salt  in  British  India,  dated 
24th  May  1856,  that  "it  was  not  until  the  15th  December  1837  that  salt 
was  erected,  by  Act  No.  XX VII.  of  that  year,  mto  a  source  of  considerable 
revenue  in  the  Presidency  of  Bombay ;  prior  to  that  date  it  was  one  of 
many  miscellaneous  items,  as  under  the  Native  Government."  Under 
Act  XXVII  of  1837  t^®  manufacture  of  salt  in  the  Bombay  Presidency 
was  placed  under  restriction,  and  the  produce,  in  common  with  the  im- 
portations of  salt  by  sea  and  land,  was  subjected  to  a  duty  of  eight  annas 
a  maund.  The  object  of  the  duty  was  to  compensate  partially  the  loss 
to  the  general  revenue  from  the  abolition  of  inland  transit  duties.  In 
1844,  to  set  off  a  further  loss  of  revenue  from  the  abolition  of  the  moturpha, 
or  tax  on  trades  and  professions,  the  duty  was  raised  from  ist  September 
to  one  rupee  a  maund,  but  immediately  after  it  was  reduced  in  tne  same 
month,  with  effect  from  the  same  date,  to  12  annas  a  maund,  at  which 
rate  it  continued  until  August  1859,  '^^^^  it  was  raised  to  one  rupee  a 
maund,  and  was  again  raised  on  13th  April  1861  to  one  rupee  four  annas, 
and  on  aoth  January  1865  to  one  rupee  and  eight  annas  a  maund  By 
Act  XXIV  of  1869  the  duty  was  raised  to  one  rupee  thirteen  annas  a 
maund,  and  by  Act  XVIII  of  1877  to  two  rupees  and  eight  annas  a 
maund.  By  the  notification  of  Government,  dated  loth  March  1882, 
the  duty  was  reduced  to  two  rupees  a  maund.  By  the  notification  of  Gov- 
ernment, dated  19th  January  i888»  the  duty  was  raised  to  two  rupees  and 
eight  annas  a  maundL 

Except  in  Gujrat  and  at  certain  works  in  Goa  Territory  the  excise 
system  is  followed,  under  which  licenses  are  issued  for  private  manufac- 
ture at  places  approved  of  by  the  officers  of  Salt  Revenue,  which  arc 
guarded,  and  from  which  no  removals  are  allowed,  except  upon  payment 
of  the  prescribed  duty,  or  under  the  credit  rules  already  referrea  to.  In 
Gujrat,  where  all  the  works  in  British  Territory  are  the  property  of  Govern- 
ment, the  monopoly  system  was  introduced  in  1873-74,  and  manufacture 
was  concentrated  at  two  places  only— Kharaghora  on  the  borders  of  the 
Ran  and  Balsar  on  the  sea  coast  of  the  Sural  Collectorate.  At  Khara- 
ghora  large  crystal  salt  is  made  from  brine  wells  under  departmental 
supervision,  bought  from  the  manufacturers  as  it  is  ready  and  stored,  and 
sold  at  the  cost  and  risk  of  Government.  At  Balsar  the  salt  is  ordi- 
nary sea-salt,  and  Government  merely  fixes  the  price  at  which  it  is  to  be 
sold  without  taking  it  over  or  interfering  directly  with  manufacturers.  A 
small  quantity  of  salt  is  issued  annually  free  of  duty  from  the  works  at 
Kharaghora  to  certain  Native  States  and  Chiefs,  in  pursuance  of  the  ar- 
rangements for  the  establishment  of  the  monopoly  above  referred  to. 

By  a  treaty  concluded  in  1880,  the  manufacture  of  salt  in  Portuguese 
Territory  was  placed  under  the  control  of  the  British  Government  for  a 
term  of  twelve  years.  On  the  expiry  of  certain  tentative  arrangements  made 
for  the  first  three  years,  those  in  Diu  have  been  handed  back  to  the  Portu- 
gese authorities,  and  private  manufacture  has  been  stopped  at  all  works 
m  Damaun  and  Goa,  except  such  of  those  in  Goa  as  the  owners  were 
willing  to  work  under  the  British  excise  system.  Besides  these,  manufac- 
ture IS  carried  on  at  a  certain  number  of  selected  works,  either  by  the 
Portuguese  Government  on  their  own  account,  or  by  contractors  for  the 
British  Government,  to  supply  the  quantity  (about  1,40,000  maunds)  of 
duty-free  or  nominal  duty  salt  required  annually,  under  the  terms  of  the 
treaty,  for  local  consumption,  fish-curingf,  and  manure. 

There  were  formerly  certain  works  m  Cambay  Territory,  at  which  the 
duty  was  shared  between  the  Nawab,  a  territorial  owner,  and  the  British 
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Government  as  successor  to  the  Chouth  formerly  levied  by  the  P^hwa. 
This  arrangement,  however,  ceased  in  1878,  when  the  works  were  finally 
closed  by  agreement  with  the  Nawab.  Besides  the  duty-free  salt  issued  to 
certain  Chiefs  in  Gujrat  and  to  the  Portuguese  Government  above  noticed, 
the  Nawab  of  Janjira  is  allowed,  under  a  salt  and  customs  convention  con- 
cluded in  1884,  to  purchase  and  remove  duty-free  from  'the  neighbourmg 
salt-works  in  British  Territory  the  quantity  required  for  the  use  of  himself 
and  his  subjects. 

Production,  Tnule,  and  Duty  in  Bombay. 

Production,— The  production  has  been  as  follows  :— 

Maunds, 

1887         .        , 220,^01 

1888 212,903 

1889 370,864 

Trade.— The  production  of  salt  in  Bombay  was  as  follows  in  the  last 
three  years  (Indian  maunds)  :— 

1887.  1888,  1889. 

Made  by  Government    .        .       2,436»4»3       2,681, 9*^       L*7J^^^ 
Made  on  private  account        .        7,201813       7,076,963       8,466,049 

Total        .       9fiy^a^       9*758,888      io,24o,7'7 

In  Sind  salt  is  made  exclusively  by  Government,  all  private  manufac- 
ture, in  a  country  where  saline  soil  abounds  in  every  district  and  control 
is  practicallv  impossible,  being  absolutely  prohibited.  The  Government 
works  are  located  on  the  Moach  plain  on  the  sea  face  a  few  miles  from 
Karachi. 

IV.-B4ADRAS  PRESIDENCY. 

Historic  Sketch  and  Regalations. 

The  question  of  introducing  a  salt  monopoly  in  the  Madras  Presidency, 
similar  to  that  which  prevailed  in  Bengal,  was  first  mooted  in  paragraphs 
453  to  467  of  a  letter  to  the  Government  from  the  Board  ot  Revenue, 
dated  the  and  of  September  1799,  the  Board  advocating  its  introduction. 
At  that  period  the  only  salt-producing  territories  belon^ng  to  the  Com- 
pany were  the  Northern  Circars,  comprising  the  Districts  of  Ganjam, 
Vixagapatam,  Rajahmundry,  Masulipatam,  and  Guntoor,  and  the  Ja- 
ghfr  comprising  the  district  of  Chineleput.  Accordinjfly,  in  permanently 
assessing  the  land  tax  in  1802,  the  Company  having,  m  the  meantime,  ac- 
Guired  the  Carnatic  and  the  Territory  of  the  Nawab  of  Arcot  by  treaties, 
the  exclusive  right  of  manufacturing  salt  was  reserved  to  the  Government, 
but  it  was  not  until  1805  that  the  salt  monopoly  was  established  on  its  . 
present  footing  to  meet  the  expenses  of  the  new  judicial  establishment. 
Previous  to  that  year  the  manufacture  was  either  farmed  out,  or  man- 
aged by  the  officers  of  Government,  upon  what  system  the  records 
do  not  clearly  show.  The  gross  revenue,  according  to  the  most  authentic 
estimate  extant,  amounted,  on  an  average  of  five  years  previous  to  the 
monopoly,  to  80,000  star  pagodas,  or  R2,8o,ooo  exclusive  of  all  char|^es, 
and  the  average  sale  price  at  the  pans  was  6  pagodas  6  fanams,  or  a  little 
more  than  R21  per  garce  of  120  maunds.  In  the  year  preceding  the 
monopoly  the  gross  receipts  amounted  to  R2,2 1,607  and  the  charges  of 
establishment  to  R  11,467. 

The  Board  of  Revenue,  to  whom  the  Question  was  referred,  declared  the 
introduction  of  a  monopoly  impracticable,  and  advocated  the  imposition 
of  a  hi^h  duty  on  all  salt,  manufactured  or  imported,  the  Home  manufac- 
turers oeing  required  to  take  out  permits  and  register  their  pans.    The 
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collectors  in  general  also  preferred  a  fixed  duty  to  a  monopoly.  All  salt 
exported  by  sea,  the  Board  thought,  should  be  exempt  from  duty  5  and 
they  forwarded  the  draft  of  a  law  framed  in  accordance  with  their  views. 
One  of  the  members  (Mr.  Falconer)  dissented  from  these  views  of  his 
colleagues ;  he  considered  the  establishment  of  a  close  monopoly,  as  in 
Bengal,  practicable  and  necessary,  and  recorded  a  minute  on  the  policy  of 
adopting  that  measure  in  preference  to  leaving  the  manufacture  free.  The 
Madras  Government,  without  entering  in  the  least  into  the  merits  of  the 
question,  upon  the  simple  ground  that  the  introduction  of  a  monopoly  of 
the  salt  on  the  part  of  the  Company  on  the  principles  of  that  established 
in  Bengal  had  been  prescribed  by  the  orders  of  the  Governor  General  in 
Council,  rejected  the  excise  proposition  of  the  Board  of  Revenue  and  direct- 
'ed  such  modifications  to  be  introduced  in  the  draft  law  ^s  might  be  neces- 
sary to  adapt  it  to  the  plan  of  a  monopoly.  The  draft  of  a  law  for  regulat- 
ing the  revenue  derivable  from  salt  on  the  plan  of  a  monopoly  was  accord- 
ingly prepared  and  submitted  to  the  Government  of  India,  by  whom  its 
general  principles  were  approved,  and,  ultimately.  Regulation  I  of  1805 
was  passed  on  the  13th  of  September  of  that  year,  establishing  the  mono- 
poly in  all  the  provinces  of  the  Presidency,  except  Malabar  and  Canara, 
to  which  it  was  afterwards  extended  by  Regulation  II  of  1807.  Under  the 
monopoly  system  the  private  manufacturers,  who  occasionally  received 
advances  from  Government,  and  who  were  paid  at  different  rates  varying 
with  the  locality,  were  prevented  from  selling  the  salt  to  any  but  Govern- 
ment. The  salt  was  resold  by  Government  at  a  price  calculated  so  as 
to  include  the  purchase  money  paid  to  the  manufacturers  and  the  expense 
of  storage,  transport,  etc. ,  reduced  to  an  average  for  the  whole  Presidency. 
This  price  was  independent  of  duty,  and  at  first  was  two  annas,  but  by 
Act  XVIII  of  1877  It  was  fixed  at  three  annas  per  maund,  and  under  the 
latest  enactment.  Act  XII  of  1882,  three  annas  per  maund  is  now  the 
minimum  rate  at  which  monopoly  salt  can  be  sold  ex  duty.  In  the  Eastern 
maritime  districts  these  arrangements  prevailed  without  modification  up 
to  1881-83.  In  1882-83  t^c  Excise  system  was  extended  to  the  gn"oup  of 
factories  near  Tuticorin.  Under  this  system  manufacture,  storage,  and 
sales  are  carried  on  under  Government  supervision  on  private  account, 
subject  only  to  the  payment  of  the  duty  on  removal  from  store  plus  a  cess 
to  cover  interest  on  the  capital  cost  of  the  works  executed  by  Government 
under  the  old  system,  and  made  over  to  the  licensees  on  the  introduction 
of  excise.  The  system  has  gradually  been  extended,  so  that  out  of  the 
forty-six  factories  on  the  East  Coast  only  six  are  worked  under  the  Mono- 
poly, and  the  remaining  forty  under  the  Excise  system. 

In  Malabar  no  salt  is  manufactured.  The  district  is  supplied  by 
imports  from  Bombay,  Goa,  etc.  These  imports  were  formerly  made  by 
Government,  but  Government  has  withdrawn  from  the  trade  since  1877, 
and  now  only  charges  import  duty.  In  South  Canara  the  excise  system 
was  substituted  for  the  monopoly  system  in  1877,  ^^^  ^^^  ^^cal  manufac- 
ture of  salt  was  abolished  in  1883-84,  as  the  salt  produced  was  of  inferior 
quality,  and  the  pans  were  difficult  and  expensive  to  guard.  Even  when 
salt  was  manufactured  locally,  the  supply  fell  short  of  the  demand.  The 
deficiency  was  made  good  by  importations  from  the  Bombay  Presidency, 
as  in  Malabar.  When  these  importations  were  made  by  the  Government, 
or  down  to  1877-78  inclusive,  the  imported  salt  was  sold  at  a  price  equal 
to  the  Madras  duty,  t.e.  the  general  gross  selling  price  (less  tnree  annas 
a  maund)  plus  the  supposed  cost  of  the  salt.  Private  imports  on  pay- 
ment of  duty  were  also  permitted,  but  the  trade  was  almost  nil  until  Gov- 
ernment withdrew  from  importation,  as  the  cost  of  salt  sold  by  Govern- 
ment had  been  improperly  fixed  so  low  as  to  forbid  competition.    Since 
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Government  ceased  to  import  the  trade  has  greatly  increased.  Act  XVI 
of  1879,  ^or  regulating  the  transport  of  salt,  renders  its  conveyance  in 
any  vessel,  other  than  a  vessel  of  not  less  than  300  tons  burden,  itl^al  on 
the  West  Coast  within  certain  limits,  unless  under  cover  of  passes  which 
practically  confine  the  privilege  to  duty-paid  salt.  Certain  quantities  of 
salt  are  annually  sujpplied  to  the  French  Settlements  in  the  Madras  Presi- 
dency, under  an  olci  convention  with  the  French  Government,  at  cost  price. 
A  further  quantity,  generally  less  than  one  thousand  maunds  annually,  is 
also  supplied  at  prime  cost  from  the  Canara  District  for  the  Ammdivi 
Islands.  The  greater  part  of  Mysore  and  the  Nizam*s  territory  and  of  the 
southern  and  eastern  parts  of  the  Central  Provinces  are  supplied  with 
Madras  sah. 

The  gwerd  selling  price  of  salt  in  the  Madras  Presidency  has  been 
asfoUows^  «fV.— 

9i  annas  a  maund  of  82flb  from  1805  to  November  1800. 
14  „  „  „        from  November  1809  to  a  date  in  1820. 

9i        y,  ^  n        ixQva  1820  to  June  1828. 

14  »»  »  ff        from  June  1828  to  31st  March  1844. 

I  rupee  8  annas  a  maund,  reduced  in  the  same  year  to  1  rupee  a 

maund,  from  April  1844  to  July  1859. 
I  rupee  2  annas*a  maund,    from  August  1859  t<>  2"<1  April  1861. 
I       „      6        „  „        from  3rd  April  to  3rd  June  1861. 

I      „      8        „  »,        from  24th    June    1861    to    a    date  in 

1865.66. 

1  rupee  1 1  annas  a  maund,  from  a  date  in  18^5-66  to  October  1869, 

2  rupees  a  maund,  from  October  1869  to  27th  December  1877. 

2      „     II  annas  a  maund,  from  28th  December  1877  to  9th  March 

1882. 
2  rupees  3  annas  a  maund,  from  loth  March  1882  to  i8th  January 

1888. 
2  rupees  11  annas  a  maund,  from  19th  January  1888  to  date. 

These  rates  are  inclusive  of  a  cost  price  of  two  annas,  or  latterly  of 

three  annas  per  maund,  and  were  formerly  abated  by  5  per  cent,  for 

purchase,  without  measurement  or  weighment,  of  a  heap  of  1,200  maunds. 

Trade.— The  production  of  salt  in  the  Madras  Presidency  has  been  (in 

Indian  maunds)  in  the  last  three  years : 

1887.  1888.  1889. 

Made  by  Government       •        .      868,447        937>3i3        1,220,969 
Made  on  private  account  •         .  7»99o*34i      7»976>3i3       8,196,729 

v.— BURMA. 

In  Burma  until  January  1888  the  duty  levied  on  salt  was  onlv  three 
annas  a  maund  :  it  was  in  that  year  increased  to  one  rupee.  There  is 
a  considerable  local  manufacture  by  artificial  heat,  in  most  of  the  littoral 
districts  of  Arakan,  Pegu,  and  Tenasserim,  and  salt  is  also  obtained  from 
brine  wells  in  Upper  Burma ;  but  in  this  portion  of  the  province  such  pro- 
duction is  of  small  importance.  What  the  exact  quantity  produced  may 
be  it  is  impossible  to  say,  for  the  collection  of  the  revenue  is  based  upon 
an  estimated  production  per  pan  or  pot,  and  the  estimates,  as  may  easily 
be  understood,  are  probably  far  from  the  truth.  The  local  autnorities 
give  the  following  figures  :^ 

Maunds. 

1887 337*646 

t888 439*ii6 

1889 4i4t"9 

No  salt  is  made  by  Government  in  Burma. 
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The  local  production  was  greatly  stimulated  by  the  increase  of  the  duty 
in  1888,  that  increase  falling  upon  imported  s&lt.  But  the  tax  on  locall}^- 
made  salt  having  been  raised  subsequently  to  a  level  supposed  to  approxi- 
mate to  the  rate  of  duty  on  imported  salt,  it  may  be  imagined  that  the 
stimulus  has  ceased  to  operate.  The  quantity  manufactured  in  the  prov- 
ince is,  however,  entirely  insufficient  to  supply  the  needs  of  the  people, 
three-fourths  or  four-fiftns  of  the  consumption  is  met  by  imported  salt 
from  Liverpool  and  Germany. 

TRADE  IN,  AND  PRODUCTION  OF,  SALT  IN  INDIA. 

The  total  quantity  of  salt  produced  in  India  in  1889  was  just  over  28 
tnillions  of  maunds,  mcludine  a  small  quantity  produced  in  Gwalior.  This 
Quantity  was  supplemented  by  about  11,319,000  maunds  of  imported  salt, 
tne  total  quantity  produced  and  imported  amounting  therefore  to  2,Qs22S,2'j6 
maunds,  about  two-thirds  of  the  whole  being  salt  produced  in  India.  Im- 
portation is  practically  limited  to  Bengal  and  Burma,  which  are  the  only  two 
provinces  wnere  consumption  is  in  the  main  met  by  imported  supplies.  The 
very  small  quantities  imported  into  Bombay,  Sind,  and  Madras  are  table 
salt  for  European  consumption  and  rock  salt  from  Muscat,  supposed  by 
orthodox  Hindus  to  be  specially  pure  and  used  by  them  in  religious  cere- 
monials. A  small  quantity  is  imported  from  Tibet  into  the  Panjdb,  the 
North- Western  Provinces,  and  Assam,  but  though  this  salt  is  free  of  duty 
it  is  unable  to  compete  with  Indian-taxed  salt  except  in  the  inner  ranges 
of  the  Himalayas.  It  is  mainly  brought  into  Kumdon  and  Garhwil  by 
Bhutia  traders  who  import  salt  and  borax  and  take  away  grain  and  other 
commodities.  The  total  imports  in  the  last  three  official  years  were  as 
follow  :— 

Imports  of  Salt  by  Sea  and  Land  into  British  India. 


Provinces. 


Bengal 
Bombay  • 
8ind 

Madras     . 
Burma 

Northern  India 
Assam 

Total 


i88;-88. 


Mds. 

9,563,083 

3,974 

697 

1,388 

i,97«,o3S 

33,330 

785 


11*574,281 


R 

63,33,741 

36,051 

2,403 

6,479 

15,89*951 

1,34,467 

3,885 


80,95,977 


1888-89. 


1889-90. 


Mds. 

10,159,805 

39,563 

599 

1,063 

673,927 

53^380 

33 » 


10,916^67 


R 

81,01,819 

23,i83| 

2,4'S, 

4,943j 

690,483 

2,14,267. 

1,71 1 1 


Mds. 

9,909,474 

6,043 

599 

«»47o 

',265,997 

34,633 

513 


90,38,831   11,318,719 


R 

76,71,316 

25,170 

2,149 

7,481 

13,40,777 

1,39,817 

2,517 


90,89,337 


In  the  last  of  these  years  the  imports  came  from  the  undermentioned 
countries  2— 

Tons. 

United  Kingdom 285,767 

^^«^nany 45,439 

Egypt 3,746 

Aden 33,782 

Arabia 35,736 

Persia. 7,313 

Other  Countries 36 
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Trade  in,  and  Prodnction  of, 


The  following  st;^teinent  may  be  offered  of  the  Imports  of  Foreign  Salt 
placed  alongside  of  Indian  production,  the  figures  in  both  cases  being  in 
maunds  of  82ft  :  — 


Total 

1887-88. 

11^74.231 
27,586,696 

i888-{>9. 

1889^. 

Imports     • 
Production 

10,916,567 
39,560,806 

11,218,719 
38,006,557 

39,160,977 

4o,477>373 

39,225,276 

These  import**,  it  will  be  seen  by  the  table  already  given,  are  distributed 
in  the  provinces,  but  they  eo  practically  to  Bengal  and  Burma.  In  the 
table  given  at  the  end  of  this  article  a  classification  will  be  found  of  the 
sources  of  local  salt,  grouped  under  the  various  provinces  in  which  that 
salt  is  ultimately  consumed.  It  need  scarcely  be  added  that  the  difference 
that  may  appear  in  the  amounts  shown  in  the  tables  given  in  this  review  is 
due  to  the  tact  of  the  one  set  uf  figures  being  importation  and  production, 
and  the  other  the  actual  consumption,  or  rather  the  amounts  that  paid 
duty  on  going  into  consumption. 

The  subjoined  table  shows  the  progress  in  consumption  in  recent  years. 
In  the  five  years  ending  with  1877-78,  the  increase,  compared  with  the 
consumption  in  the  preceding  period,  was  very  small,  hardly  exceeding  an 
annual  average  of  one  percent.  In  the  next  five  years  (ending  1882-83), 
the  rate  of  increase  was  nearly  3  per  cent  yearly.  In  the  last  five  years 
(ending  1887-88),  consumption  again  increased,  the  average  annual  rate 
being  over  3  per  cent. — a  rate  much  in  excess  of  the  rate  of  increase  in  the 
population.  The  great  advance  in  consumption  in  this  last  period  must 
be  attributed  mainly  to  (i)  the  reduction  of  duty  in  March  1882  to  the 
moderate  rate  of  R2 ;  (2)  the  reduction  in  cost  of  transit  effected  by  the 
substitution  of  railways  for  pack-bullocks  and  carts;  (3)  the  energetic 
reforms  in  the  last  five  years  in  the  administration  of  the  salt  revenue  in 
the  Madras  Presidency,  which  practically  stopped  the  illicit  manufacture 
of  salt  there : — 


Years. 


Average  annaal 
quantity. 


1868-69  to  1872-73 
1873-74  to  1877-78 
1878-79  to  1883-83 
1883-84  to  1887-88 
1888-89  . 
1889-90     •        • 


Maunds. 

32,973,433 

24,183,707 

27,790,576 

32,475,600 

31,394,857 
33,086,400 


Averagre  annual 
duty. 


J? 

5,75,19,735 
5,97,97,64* 
6,59,39,847 
6,15,68,427 
7,58,82,438 
7,93,06,533 
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statement  of  Consumption  of  Sal*-  of  all  kinds  in  the  various  Provinces  of 
India^and  the  Duty  paid  thereon. 


Provinccs  and  SooRCts 
Of  THiiR  Supply. 

1887-88. 

I888-89. 

1889-90. 

Quantity. 

Duty. 

Quantity. 

Duty. 

Quantity. 

Duty. 

BengaL 

Foceign  Imports     . 
Imports  from    Bombay    and 
Madras        .... 
Excised  Salt    .       .        .        . 

Mds. 

9.068,649 

554.965 
i8a,86o 

»,83.a8,906 

Mds. 

9,i8i,77S 

499,«79 
"8,835 

H 
a,aS.oa,373 

13.18,978 
3,aa,o87 

Mds. 

8,040,088 

530,104 
79,08a 

a.a3,So,336 

13.35.360 
1.97,70s 

ToTAt 

9.806,474 

irf)8,aa»O90 

9.810,389 

3,40,43,438 

9.549,374 

»,38,73,30l 

Madras. 

Impoito  from  other  Provinces } 
paying  dnty  at  Madras 

„          „         Bombay 

M          ,,        Goa 
Local  Prodoction    . 
Excised  Salt  .       .        .        . 

1,884 

»»039,305 

51,309 

905.396 

5,706,634 

ai,6o,o96 

1,06,037 

18,90,719 

1,19,06,347 

1. 136 

1,079,953 

40,154 

747,47a 

5,883,068 

a.859 

36.99.88a 

1.00,385 

18.69,666 

»,47,04.i9i 

.1.475 
l.'84.738 

34,348 

868,696 

5,933,3«7 

3,671 

'9,61,845 

85,610 

3i,73,oao 

1,48,33,413 

TOTAt 

7.704,5a8 

1,60,66,971 

7,751,783 

i,93,7tf,988 

8,oa»^a4 

2,00,57,569 

Bombay. 

Foreign   and  Indian  Imports 
and   re  oovals  from   Stock 
less  expoTts  to  Calcutta  and 
Madras        .... 

Imports  from  (. ioa,  Damano, 
andCHa       . 

5,84^7«8 
311,185 

',33,16,183 
4,54,335 

5,539,986 
187,063 

1,38,37,150 
4,«8,637 

5,846,108 
a49.S«3 

1,46,18,081 
6,a3,9«3 

TOTAt 

SInd. 
ImporU  by  Sea      , 
Excited  Salt   .       .        .        . 

«.OS9,9i3 

1.37,70,609 

5,717,049 

1,43,95.787 

<5,095,67i 

1.53,41,994 

569 
a33.934 

1,161 
4,8<;,033 

576 
3«7.94« 

1,439 
5,65,553 

5,66,993 

588 

»43,404 

1,471 
6,05.607 

Total 

334,501 

4,90,194 

138,533 

343,992 

6,07,078 

Nopthopn  India* 
{.V.'W,     Frwhutst          Oudh, 

AU  classes   consomed  except 

the  next  section  . 
Mundi  and  Kohat  Salt  . 

6,683.456 
«97,73i 

t,3«.99.S37 
3,56,675 

tf,799,3oa 
773.759 

1,60,96,098 
3,93.530 

7,157,033 
838,137 

1,78,93,584 
3,14,347 

Total 
Bupnia* 

Imports  by  Sea 

Excised  Salt   .... 

7,381,187 

1,41.50.313 

7,573,061 

i.7^89,6a8 

7.985,170 

1,83,06,931 

returned. 

3.83.564 
a6.563 

314,153 
Not 
returned. 

a,64,aoi 
45.409 

l.»89,769 

Not 

returned. 

11.89,769 
1,39,881 

Total 

i,93i,»aa 

4tio,i37 

314,15; 

3.09,610 

i,i89.7<59 

13.19,650 
7,93,06,523 

Grand  Total  of  Salt  coh- 
scMxo  IN  Ihdi«  . 

33,117,837 

6,37.I<S.ao3 

31494,857 

7,58.83,438 

33.086,400 

Nit  Rxvinub  from  Salt     . 

- 

6,18,81,597 

- 

7,39,6a,oJ7 

- 

7,73.72.(»i3 

SALT. 


CONSUMP- 
TION 
of 
salt  in  India. 


NoTt.— This  table  omitx  from  consideration  the  miscellaneous  receintjj  which  on  the  avcraeel 
come  ti.  about  R35,oo,ooo  per  annum.  ** 
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Statement  shoving  the  quantities  of  Salt  sold  per  rupee  in  seers  and  deci* 

malsqf 

a  seer  of  80  tolas. 

PrOVINCU  and  D1/I8ION8. 

AvXRAOt  or  THE  HVI  TtAlU  rRo" 

1886. 

1887. 

1888, 

1861 

i8d6 

1871 

1876 

1881 

1889. 

to 

to 

to 

to 

to 

186S. 

J870. 

1875. 

1880.  1  x88s. 

BuPiiift-^ 

TenaMcrim    .        •        •        . 

4a-6 

35'fi4 

3r4a    a8-S3 

31*66 

»o*3y 

19*94 

18*18 

18*43 

Pegu(delUf€)         .        .        . 

a4ai 

««*43 

a4*8a 

S3*46 

33*38 

38-37 

34*11 

1747 

14*56 

3091 

31*77 

34*66 

33*13 

31*63 

ai04 

19*63 

1509 

13'83 

Upper  Burma 

... 

... 

... 

31*34 

11*39 

16*73 

Arakan  

si'zg 

44*36 

35*40 

34*90 

3a*79 

37*60 

34*55 

30*90 

33*39 

Ama.iH'* 

Surma   .        •        .        •        • 

8-,9 

7*tfi 

8*31 

8*5 1 

10*99 

11*41 

11*55 

9-84 

S"" 

Brahmaputra. 

7*33 

6*83 

710 

7*38 

9*8a 

10*45 

10*31 

8*91 

«-73 

Benfal- 

Eastern .        •        •        •        • 

8'a<5 

8*10 

8*05 

88-1 

11*03 

11*18 

11*39 

9*i6 

9*51 

Deltaic 

9*01 
8SS 

8-5a 

8-57 

9*11 

11-78 

1130 

13*39 

9*55 

964 

Central 

8-24 

8*31 

8*88 

11*50 

11*97 

11  14 

10*03 

9*74 

Northern        .... 

780 

7*63 

7*38 

8*01 

11*08 

11-93 

11*06 

9-87 

9*48 

Orlwa 

10*07 
5*98 

883 

913 

10*49 

13*37 

13*85 

13*79 

9*79 

10-33 

Chutia-Nagpur      . 
Behar,  South. 

6-35 

664 

7-^7 

9*36 

9-79 

9*88 

807 

8*01 

8*31 

8-31 

7*75 

8-46 

11*16 

11*84 

11*90 

10*01 

9*63 

Behar,  North. 

783 

7*68 

735 

8*03 

1069 

11*49 

11-74 

9*73 

9*88 

N.-W.  Ppovlnoes- 

Eastem           .... 

6*8 

6*9 

7-a7 

8*3 

9*7 

10*88 

11*48 

9'93 

9*7« 

Central  ..... 

<r7<5 

7*01 

9*06 

9*51 

11*31 

13*1 

13*68 

1108 

10*91 

Western 

719 

754 

9*34 

10*00 

11*69 

ia*S4 

13*98 

11*45 

11*36 

Snh-montane.        .        •       • 

7'»a 

6*95 

814 

8*8s 

10*93 

11*78 

13*14 

10*69 

10-61 

Oudh- 

Southem        •       •        •       . 

676 

erts 

TAl 

8^ 

9*84 

11*04 

11*77 

10*5 

IO*36 

Northern        .... 

a  IS 

6*81 

7'S2 

8*36 

10-37 

■1*39 

13*00 

•0*45 

10*41 

■^ES^r  .... 

ay'sa 

19*45 

13*76 

ia-94 

\i'87 

11*68 

11*41 

Western 

,,, 

... 

58*95 

38*00 

«4*93 

1853 

1637 

15*43 

CeBtral  India  .... 

... 

... 

■7-58 

I3*l8 

11*33 

13*15 

13*37 

io*8s 

10*81 

PanJab- 

(Central 

8-49 

801 

t-U 

9*51 

13*01 

ia*59 

ia-84 

11*31 

10*93 

Southern        .... 

8-00 

7*99 

8*70 

11-54 

13-58 

13*00 

11*36 

10-54 

Sub-montane.        .        .        . 

9*94 

»*? 

9*44 

10-33 

31-68 

11*67 

14*17 

1478 

»»2» 

13-67 

North-Weslern       . 

»7*90 

ay8a 

S4*68 

33*63 

a5'59 

33*81 

31*88 

a3*74 

Western         .... 

1079 

10*56 

10-66 

"9*4» 

33*00 

33*30 

30*16 

19*33 

3017 

35-58 

37-3« 

40*57 

31*09 

13*67 

13*89 

13*99 

11*36 

11*33 

Bombay— 

Konkan  

17*  I 

15-80 

15*88 

I3*ja 

l»*44 

11*40 

13*81 

10*68 

ifia 

Deccan  ..... 

1738 

14'Sa 

1376 

11*67 

11*73 

13*40 

ia*49 

io*8o 

11*04 

Khandesh       .... 

14*71 

1330 

•3*49 

13*31 

15*63 

13*89 

i3*9a 

11-64 

11*78 

Guzer4t          .... 

1985 

16*04 

17*44 

«5*59 

13*99 

15*11 

1505 

"34 

13*30 

Kattjrwar       .... 

M. 

41*96 

594a 

40*63 

37*50 

4000 

40*00 

40*00 

Central  Ppovinoei— 

Western          .... 

7*41 

«77 

8N)9 

9*55 

10*06 

1084 

10*96 

9*38 

9*30 

Central 

5*53 

5*59 

7*19 

8'35 

975 

10*39 

10*50 

9-04 

907 

Eastern 

7*71 

371 

6*85 

8*33 

8*98 

10*34 

9*55 

^y 

8-75 

Berap .   _ . ^  . 

10-45 

S-oS 

8a8 

9*43 

io*s6 

11*03 

10*96 

2*63 
i*87 

9*55 

Nlzam'8  Territory  . 

i4*oa 

n*o» 

10*07 

9*69 

10*31 

10*37 

10*09 

8*99 

Madras- 

Malabar  Coast      . 

i9-tf6 

i7'09 

15*95 

i3-sa 

15*58 

15*68 

14*97 

ia*6s 

13*43 

South,  Central 

iraa 

14*5  > 

15-81 

13*73 

14*66 

15*00 

14*35 

116S 

13*70 

Central 

13'S« 

ia*76 

16*81 

'4*07 

I4'4a 

13*73 

13*36 

11*94 

11*68 

East  Coast,  North  . 

ao'33 

17*31 

i6'33 

ia*99 

13*45 

13*37 

13*00 

10*70 

13*Oi 

East  Coast,  Central 

so-87 

ira7 

I7*a7 

14*60 

14*38 

14*47 

14*50 

13*50 

ia*7« 

East  Coast,  South  . 

ao*7» 

17*33 

17*07 

14*58 

15*43 

i4*7a 

14  10 

11*16 

ia*o6 

Southern        .... 

1978 

I6a3 

16*45 

14*93 

l6*30 

16-06 

15*87 

13J4 

'i!2 

Mysore 

1415 

ia-65 

119a 

9*73 

10*37 

io*8o 

10-36 

8*84 

8-98 

Coorg 

15*50 

1 1*65 

1054 

840 

9*63 

11*94 

11*18 

9*33 

9*31 

Note.— It  will  be  observed  that  ^ 

trhen  t 

he  number  of  seers  procurable  for  a  rupee  Is  shown  to 

be  greater,  salt  has  grown  cheaper,  a 

ndthe 

:  when 

afewe 

rnomb 

crlsol 

btainat 

»le. 
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(/ohn   Wa/O  [499-501' 

SALTPETRE,  Man.  GtoL  Ind.  Vol.  III.  {Econ.  Geology  by  Ball), 

This  term  is  used  to  designate  various  salts  found  in  a  natural  state  in  many  {Mrts 
of  the  worid,  chiefly  South  America,  Spain,  Peraa,  Hungary,  hot  more  especially 
Induu  Chili  saltpetre  has  todium  as  the  rase;  lime-saltpetre  is  often  found  on  the 
walls  of  stables,  while  in  various  diitricts  of  India,  potassium  saltpetre,  or  nitre,  is 
met  with,  either  as  an  efflorescence  upon  the  soil,  or  disseminated  through  the  super- 
6cial  stratum  itself.  It  is  also  found  in  plants,  such  as  tobacco,  sunflower,  borage, 
etc.,  in  certain  porous  rocks,  in  spring  and  rain  water^  and  is  produced  artificially^  as 
the  result  of  the  process  caHed  '*  nitrincation."  In  addition,  caves  in  Ceylon,  Teneriffe, 
Kentucky,  et^ .,  which  are  resorted  to  by  birds  and  other  animals,  are  found  to 
contain  saltpetre,  the  birds,  etc.,  provldmg  the  neceeary  organic  matter  by  wluch  the 
substance  is  formed  when  tfie  other  essential  conditions  are  present. 

Saltpetre  occurs  in  thin,  white,  brittle,  sub-transparent  crusts  or  silky  tufts, 
composed  of  ddicate  hexagonal  or  rhomboidal  crystals,  which  have  a  saline  taste. 
The  salt  is  anhydrous,  non-<^liquescent,  and  sparingly  soluble  in  cold,  but  readily  so 
in  hot  water. 

Wagner's  "  Chemical  Technoicgy*'  (editkm  by  Orookes)  expresses  very  briefly 
and  pointedly  the  theory  of  the  formation  of  saltpetre,  and  its  distribution  over  the 
globe.  "  Although  native  saltpetre  is  met  with  nnder  a  variety  of  conditions,  they 
all  agree  in  this  particular,  that  the  salt  is  formed  under  tne  influence  of  organic 
matter.  As  already  stated,  the  salt  covers  the  soil,  forming  an  efflorescence,  which 
increases  in  abundance,  and  which,  if  removed,  has  its  place  supplied  in  a  short  time. 
In  this  manner  saltpetre,  or  nitre  as  it  is  sometimes  called,  is  obtained  from  the 
slim^  mud  deposited  by  the  inundations  of  the  Ganges,  and  in  Spain  from  the  lix»* 
viation  of  the  soil,  which  can  be  afterwards  devoted  to  the  raising  of  com,  or  arranged 
'  in  saltpetre  beds  for  the  regular  production  of  the  salt.  The  chief  and  main  condi- 
tion of  the  formation  of  saltpetre,  which  succeeds  equally  in  open  fields  exposed  to 
the  strong  sunlight,  under  the  shade  of  trees  in  forests,  or  in  caverns,  is  the  presence 
of  organic  matter^  vi».  humus,  inducing  the  nitre  formation  by  its  slow  combustion  t 
the  coUatenl  conditions  are  dry  air,  little  or  no  r«in,  and  the  presence  in  the  soil 
of  a  weathered  crystalline  rock  containing  felspar,  the  poUssa  of  which  favours  the 
formation  of  the  nitrate  of  that  base.  All  the  known  localities  where  the  formation 
of  nitre  takes  place  naturally,  including  the  soil  of  Tacun^  formed  by  the  weathering 
of  trachyte  and  tufstone,  are  provided  with  felspar.^  The  nitric  add  is  due  to  the 
slow  combustion  of  nitrogenous  organic  matter  present  in  the  humus,  it  having  been 
proved  that  the  nitric  acid  constantly  formed  an  the  air  in  enormously  buge  quan- 
tities by  the  action  of  electricity  and  osone,  as  evidenced  by  the  investigations  of 
MM.  Boussingault,  Millon,  Zabelin,  Schoubein,  Frochde,  Bottger, 
and  MeiSSner,  has  nothing  whatever  to  do  with  the  formatba  of  nitre  in  the  soil*  a 
fact  also  supported  by  Dr.  Qoppelsroder's  discoveiy  of  the  presence  of  a  small 
quantity  of  nitrous  acid  in  native  »ltpetre. " 

Saltpetre,  Nitre,  or  Potassium  nitrate. 

\&  Port:  Srwitra,  Russ. 

NiTRB,  Eng.  feT  Fr.;  Salpbtbr,  Germ  feT  Dut:  Nitro,  It    feT  Sp. 

Vem. — Suriakhar,  sk6rd,  or  skoToh,  shora  kalmi  (refined).  Hind.  Guz.; 
Sdrd,  Bbno.  ;  Skdro-miika,  Mar.  ;  Sdro-kkar,  Gvz.;  Potti-luppu,  or  pot- 
luppu,  Tam.;  Petluppu,  skth'd'kdram,  Tel,  I  Petluppu,  Kan,  iVeti-uppa, 
sandawa,  Malay.  ;  rdn-Min,  Burm.  ;  Uedi  lunu,  pot-ltinu,  SiNO. ;  Yava- 
iskra,  (.0  Sans.;  Ubkir,  abqar,  malk-i-barui,  Arab. i  Skora,  skdt ah, 
Pers. 

References.— /'Atfrw.  Ind.,  31$;  Ainslie,  Mat.  Ind,,  I,   375;  U,  C.  Dutt, 


Hort.  Soc.  Trans,,  VII^  186-187;  youm.,  XII,,  107  {old series)  /  Stevenson, 
7our,  Asiatic  Soc.  Bengal,  II,  (i833),  23j  Wagner,  Chem,  Tech.  {Ed. 
Crookes),  1^4 ;  O' Conor  Review  of  Trade  of  India;  MUburn^s 
Oriental  Commerce ;  Proc,  Hon'ble  East  India  Company,  lypo  to  i8»o  ; 
Report  of  the  Committee  of  Warehouses  {on  a  memo,  from  the  manufac" 
turers  of  Gunpowder),  date  1793, 
Occurrence. — This  subject  has  already  been  briefly  indicated  in  the  in- 
troductory note  above,  and  will  be  found  to  be  still  further  elaborated 
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below  in  the  chapters  devoted  to  Manufacture  and  Trade.  Briefly  stated, 
it  maybe  said  the  saltpetre  of  Indian  commerce  is  derived  from  Benar  and, 
to  a  very  much  less  extent,  from  several  districts  of  the  North- West  Prov- 
inces, the  Panj^b,  Bombay,  Madras,  and  Burma. 

History.— Previous  to  the  invention  of  gunpowder  and  the  resulting 
demand  for  nitre— one  of  the  most  important  constituents  of  that  article- 
little  attention  seems  to  have  been  given  to  this  salt  by  the  Natives  of  India. 
So  much  was  this  the  case  that  in  Sanskrit  literature,  it  may  be  said,  there 
is  no  specific  name  for  it.  U.  O.  Dutt  {JUateria  Medica  of  the  Hindus,  8g) 
writing  on  this  subject,  says,  **  Niti^  was  unknown  to  the  ancient  Hindus. 
There  is  no  recognised  name  for  it  in  Sanskrit.  The  Bh&vaprak4sa  men- 
tions Suvarchikd  as  a  variety  of  Sarjika  or  barilla,  and  gives  Sord  as  its 
vernacular  equivalent  But  Suvarchikd,  according  to  the  standard  lexi* 
cons,  is  a  synonym  of  Sarjika  and  not  a  separate  article.  Some  recent 
Sanskrit  formulae  for  the  preparation  of  mineral  acids  containing  nitre 
mention  this  salt  under  the  name  of  Soraka,  This  word,  however,  is  not 
met  with  in  any  Sanskrit  dictionary,  and  is  evidently  Sanskritized  from  the 
vernacular  Sord,  a  term  of  foreign  ori^n.  The  manufacture  of  nitre  was, 
therefore,  most  probably  introduced  into  India  after  the  adoption  of  gfun- 
powder  as  a  material  of  warfare.  U  is  necessary  to  observe  here  that 
many  writers  have  erroneously  translated  nitre  into  the  Sanskrit  term 
Yavak'shdra,  This  last,  however,  is  not  a  nitrate  but  an  impure  carbonate 
of  potash,  obtained  by  reducing  to  ashes  the  spikes  of  the  barley."  The 
lack  of  interest  shown  by  the  Native  population  in  saltpetre  was,  to  a  certain 
extent,  exemplified  by  the  European  traders,  for  we  read  in  Milburn's 
**  Oriental  Commerce"  (published  in  18 13)  that  "we  have  had  no  account 
of  the  manner  in  which  it  is  prepared  in  the  East  Indies,  no  person  on  the 
spot  having  taken  particular  notice  of  the  manufacture."  For  long  the 
trade  was  carried  on  as  a  monopoly  by  the  East  India  Company,  who 
were  bound  under  special  restrictions  and  regulations  which  prevented  an 
extended  trade  being  carried  on  in  this  article.  For  over  a  century  the 
Company  were  under  obligation  to  supply  to  the  British  Government  salt- 
petre to  the  amount  of  500  tons  (or  8,000  bags)  annually,  before  being 
allowed  to  offer  any  for  public  sale.  The  trade  in  saltpetre  has  always 
been  subject  to  extreme  fluctuations,  the  course  of  political  events,  if  likay 
to  terminate  in  war,  having  a  direct  effect  on  it.  In  1755  the  quantity 
offered  for  sale  was  I4.,747  bags,  the  whole  of  which,  under  the  prospect 
of  war  with  France  (which  took  place  early  in  1756),  was  disposed  of. 
From  1775,  when  disturbances  with  America  commenced  (which  eventual- 
ly produced  war  with  France,  Spain,  and  Holland),  to  the  year  1783,  there 
were  sold  120,154  bags.  During  the  greater  part  of  that  time  "the 
putting  up  price"  was  ^4  per  cwt  In  1791  on  account  of  the  disturbed 
state  of  the  continent,  and  especially  the  unsettled  condition  of  the  Prov- 
inces of  Holland,  the  manufacturers  of  England  were  possessed  of  orders 
from  abroad  for  considerable  supplies  of  powder,  and  they  wanted  a  larger 
Quantity  of  nitre  than  the  East  India  (Jompany,  consistently  with  their 
auty  to  the  British  Government,  could  furnish. 

The  manufacturers  thereupon  applied  to,  and  obtained  from,  the  Lords 
of  the  Privy  Council,  a  license  to  import  nitre  from  the  continent.  At  the 
same  time  the  manufacturers  complained  of  the  monopoly  in  nitre  (held 
by  the  East  India  Company),  and  represented  to  their  Lordships  that 
prices  were  exacted  for  this  raw  matenal  that  were  highly  injurious  to 
the  gunpowder  industry.  In  consequence,  an  Act  was  passed  "by  which, 
and  from  September  1791,  the  Company  are  required  to  put  up  at  each 
of  their  half-yearly  sales,  such  a  quantity  of  saltpetre  as  shall  be  equal  .to 
5,000  bags  more  than  what  shall  appear  to  have  been  disposed  of.  upon 
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an  average  of  the  four  preceding  sales  at  a  price  of  £i-ii  percwt.  or 
£31  a  ton  in  peace,  or  £2  per  cwt.,  or  £40  a  ton,  in  war.  The  Company 
are  also  required  by  tlie  same  Act  to  supply  500  tons  annually  for  His 
Nf  ajesty's  service,  at  the  like  specified  rates.'^  If  the  Company  failed  to 
carry  out  these  conditions,  th^  were  to  forfeit  their  monopoly  (Milbutn). 
Under  the  above  Act  the  East  India  Company  continued  to  export  nitre 
to  the  extent  of  60,000  bapfs  (about  4,000  tons)  annually ;  500  tons  of  which 
were  reserved  for  the  British  Government.  Although  allowed  in  the  year 
1808  an  advance  in  price  to  ^50  a  ton  by  the  Government,  it  appears 
that  from  the  risky  nature  of  the  trade,  the  hast  India  Company  did  not 
consider  it  advisable  to  export  more  than  about  4,000  tons  annually. 
This  quantity,  too,  was  directed  by  the  Board  to  be  exported  as  *  dead 
M  eigfht '  for  vessels  returning  light  Thus,  in  a  letter,  written  at  the 
beginning  of  this  century,  to  their  Representatives  in  India,  instructions 
were  given  to  "form  proper  assorted  cargoes  for  eight  or  nine  r^Tu}^ 
ships,  a  very  considerable  proportion  of  dead  weight  will  be  required.  This 
may  be  effected  by  a  provision  of  saltpetre,  to  the  extent  of  60,000  or 
70,'?oo  bags,  and  the  deficiency  may  be  made  up  with  sugar."  With 
the  exception  of  occasional  extra  demands,  this  annual  '  r^fular  invest- 
ment of  saltpetre '  continued  for  a  number  of  years,  the  Company  limiting 
their  venture  to  little  more  than  their  contract  supply  to  the  English 
Government  and  standing  orders.  Sugar  and  saltpetre  were  considered 
so  bad  investments  that  "  they  must  necessarily  constitute  a  drawback 
upon  the  profit  on  the  raw  silk  and  on  other  fine  goods,  which  cannot  be 
conveyed  to  Eneland  without  the  aid  of  some  kind  of  dead  weight."  In 
the  Keport  of  the  Committee  of  Warehouses  (published  in  1793)  it  is 
shown  that  while  the  East  India  Company  were  required  by  the  British 
Government  to  sell  saltpetre  at  a  dead  loss— the  price  paid  for  the  article 
having  fallen  from  £4-0-6  (in  1783)  to  £i- 18-0  (in  1789) ~ the  manufac- 
turers of  gunpowder  were  making  large  fortunes  since  the  price  of  that 
article  had  (during  the  period  nam^)  declined  only  from  ;f 4-7-6  (per 
barrel  of  looft)  to  ;£3i3-6.  This  represented  a  dinerence  in  value  of 
the  raw  materials  of  65  per  cent,  and  of  only  18  per  cent,  in  the  price  of 
powder. 

This  ^tate  of  affairs  continued  until  discoveries  in  Europe  and  Ame- 
rica established  new,  cheaper,  and  more  regular  sources  of  supply. 
Although  the  artificial  manufacture  of  saltpetre  may  be  said  to  have 
been  the  chief  element  that  upset  the  old  Indian  trade,  the  discussion 
of  the  processes  pursued  would  be  beyond  the  scope  of  this  article. 

PURIFICATION  AND  MANUFACTURE  OF  SALTPETRE. 

Ball  {Econ.  Geology)  states  that  more  than  two-thirds  of  the  salt* 
pelre  which  is  exported  from  Calcutta  is  derived  from  Tiriiut,  Saran, 
and  Champaran  in  Behar.  The  districts  of  Cawnpore,  Ghazipur,  Allah- 
abad, and  Benares,  however,  also  contribute,  and  so  does  the  rinjab  to  a 
limited  extent.  About  the  year  1868  the  manufacture  of  saltpetre  in  the 
Madura  district,  Madras,  was  a  monopoly  in  the  hands  of  a  European  firm 
who  were  under  contract  to  supply  the  Government  with  a  fixea  amount 
annually.  Latterly  this  trade^  Ball  adds,  was  found  not  remunerative, 
and  accordingly  was  discontinued. 

Bengal  (BehaO^-^As  this  province  furnishes  by  far  the  largest  supply 
of  saltpetre,  and  is  accordingly  the  locality  where  the  industry  may  be  cSest 
seen,  it  may  be  selected  as  a  tjrpe  of  what  is  carried  on  in  other  parts  of 
India,  although  to  a  much  less  extent  than  in  Behar.  The  climate  best 
suited  for  the  production  of  nitre,  is  where  dry  weather  follows  the  rains, 
and  thus,  by  evaporation,  allows  the  salt  to  effloresce  on  the  surface.    So 
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long  ago  as  18339  the  manufacture  of  this  salt  at  Tirhut  was  fully  expUuned 
(m  a  very  able  paper,  by  Mr.  J.  Stevenson,  Superintendent  of  the  Honoura- 
ble Company's  Saltpetre  Factories,  Behar,  which  appeared  in  the  Journal 
of  the  Anatic  Society)  a.nd  as  a  more  recent  author  does  not  deal  with  the 
subject  in  such  detail,  no  further  apology  need  be  offered  for  feproducing  in 
this  place  the  main  facts  brought  out  by  Stevenson  s  **  The  sou  of 
Tirhut  almost  everywhere  contains  a  large  proportion  of  saline  matter, 
such  as  nitrate  of  potass  (saltpetre),  nitrate  of  lime,  sulphate  and  muriate 
of  soda,  etc  ;*  but  in  general  ithe  sulphate  of  soda  is  most  abundant. 
The  saltpetre  (as  wdl  as  the  odier  salts)  lies  in  patches  as  it  were,  some 
parts  beine  more  productive  than  others,  according  as  carbonate  of  lime 
and  sand  sdtemately  predominate.  By  analyzing  the  different  soils  I  have 
found  those  places  most  productive  of  nitre  to  contain  a  redundancv  of  the 
former ;  and,  on  the  contrary,  where  the  scnl  was  unproductive,  I  found  a 
redundancy  of  the  latter  substance.  I  am,  therefore,  naturally  led  to  the 
conclusion,  that  carbonate  of  lime  is  one  of  the  principal  agents  in  the 
formation  of  this  article.  Thb  will  also  account  for  the  district  of  Tirhut 
being  more  productive  of  nitre  than  any  other  place  in  India,  for  almost 
half  of  its  soil  is  calcareous ;  an  average  sample  of  it,  collected  from 
various  places  where  saltpetre  abounds,  and  cacefully  analyzed,  gave  me 
the  composition  as  follows,  100  parts  being  operated  upon :  — 

Matterlinsoluble  in  the  three  minerml  acids,  Stlex     •        •        •      50*0 

Matter  soluble  in    ditto        .    Cailx>fiata  of  Lime    •        •        •      44*3 

iSulphate  of  Soda       •        .        •2*7 

Matter  ^Jubletawter       A^^^^^        '.       ♦.       ',       ^.J 

(Nitrate  of  Potass...    •        •        •       07 

lOO'O 

This  analysis  does  not  agree  with  Dr.  John  Davy's,  but  be  it  femem* 
bered  that  that  scientific  genUeman  operated  upon  saltpetre  earth  from  the 
factories,  which,  of  course,  contains  more  saline  matter  than  the  general  soil. 
In  the  month  <^  November  the  loneahs,  or  native  manufaaurers  of  saltpetre, 
commence  their  operations,  by  scraping  the  surface  off  from  old  mud 
heaps,  mud  buildings,  waste  grounds,  etc.,  where  the  saltpetre  has  deve- 
loped itself  in  a  thin  white  efflorescence,  resembling  frost  rind.  This  saline 
earth  being  collected  at  the  factories,  the  operator  first  subjects  it  to  the 

f>rocesses  of  solution  and  filtration.  This  is  effected  by  a  large  mud  filter, 
ined  on  the  inside  with  stiff  day.  It  is  a  round  hollow  basin,  in  shape 
resembling^  the  top  of  a  well,  from  six  to  eight  inches  in  diameter.  A  false 
bottom  is  formed  of  pieces  of  bamboo  laid  close,  and  resting  upon  pieces 
of  brick.  This  leaves  an  empty  space  of  a  few  inches  above  the  solid 
bottom  for  an  outlet  to  the  filtered  liquor.  Over  these  bamboos  a  covering 
of  strong  close-wrought  grass-mats  is  laid,  which  completes  this  simple 
form  of  filter.  The  operation  then  proceeds  with  the  process  by  spreading 
over  the  mats  a  thin  layer  of  ves^etable  ashes,  genenWy  from  the  indigo 
plant,  upon  which  the  earth  to  be  subjected  to  the  filtering  process  is  laid, 
and  trodden  down  level,  and  to  the  desired  solidity,  by  the  operator's  feet. 
This  requires  mat  attention  on  the  part  of  the  man  who  performs  it :  for 
if  too  solid,  the  water  will  pass  through  too  slow  1  on  the  contrary,  if  too 
soft,  the  water  will  pass  throi^h  too  quick ;  for  the  solution  of  the  saline 
matter  to  take  place,  and  the  full  products  would  not  be  obtained.    After 

•  1  have  not  been  able  to  ascertain  whether  the  st^ji  matt  (native  carbonate  of 
soda)  is  found  in  this  district ;  as  far  as  my  own  observations  have  extended,  it  does  not 
form  a  part  of  the  composition  of  the  soil.  1  also  could  ao^  detect  any  alumina,  though 
it  b  likely  some  parts  may  contain  it. 
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this  point  has  been  adjusted,  water  is  poured  gently  upon  the  earth  to  the 
deptn  of  lour  or  fives  inches,  accordii^  to  the  size  of  the  filter  and  Quantity 
of  earth  used  (one  of  six  feet  diameter  will  filter  20  maunds  ol  earth). 
The  whole  is  then  suffered  to  remain  tranquil  for  several  hours »  during 
which  time  the  water  gradually  passes  through  the  earth,  dissolving  the 
saline  matter  in  its  passsLge*  and  filtering  through  the  mats,  drops  into  the 
empty  space  between  the  solid  and  mlse  bottoms,  and  is  conveyed  by 
means  of  a  spout  of  bamboo  or  a  hollow  tile,  into  an  earthen  receiver,  made 
large  enough  to  hold  the  full  quantity  of  filtered  liouor,  and  half  sunk  in 
the  ground  for  the  purpose.  The  saltpetre  liquor  tnus  obtained  is  more  or 
less  coloured  with  oxide  of  iron  and  decomposed  v^etable  matter.  Its 
specific  gravity  also  varies  with  the  quality  of  the  earth  operated  upon. 
An  average  from  a  great  number  of  filters  gave  me  1*120.  The  second 
process  is  to  evaporate  the  saltpetre  liquor  to  a  crystallizing  state,  which 
IS  effected  in  earthen  pMTts  fixed  in  two  rows,  over  an  oblong  cavity  dug  in 
the  ground,  the  interstices  between  the  pots  being  filled  up  with  clay.  An 
aperture  at  one  end  of  the  cavity  serves  for  an  egress  to  the  smoke; 
another,  at  the  opposite  end,  is  used  for  the  introduction  of  fuel,  which  is 
generally  dry  fallen  leaves^  gathered  from  the  dm  topes  (mango  groves) : 
such  are  the  simple  materials  used  in  this  part  of  the  manufacture.  The 
boiling  is  continued  till  the  liquor  /s  evaporated  to  the  crystallizing  point, 
whkh  is  ascertained  by  the  operator  taking,  from  time  to  time,  a  small 
portion  of  the  liquor  from  the  pots,  and  setting  it  aside  to  cool  in  small 
earthen  dishes,  like  a  common  saucer.  After  the  liquor  has  cooled,  and 
the  crystals  formed  agreeable  to  the  praaice  of  the  operator,  the  fire  is 
stayed^  and  the  liquor  removed  to  large  shallow  earthen  dishes  (which  are 
used  instead  of  crystallizing  coolers),  placed  in  rows,  and  sunk  to  the  brim 
in  soft  earth*  At  the  end  of  about  30  hours  the  process  of  crystallization 
is  finished.  The  crystals  of  saltpetre  are  taken  out  of  the  coolers,  and  put 
into  baskets  to  drain,  after  which  they  are  removed  to  the  store-house, 
ready  for  sale.  During  the  operation  of  t>oiling,  it  occasionally  happens 
that  too  much  heat  has  been  used,  and  the  pots  are  in  danger  of  boiling 
over.  To  prevent  this  the  operator  has  a  very  simple  remedy,  which  our 
more  scientific  operators  might  not  be  ashamed  to  take  a  lesson  from.  A 
bunch  of  dry  jungle  ^rass  is  fixed  at  a  right  angle  to  the  end  of  a  stick ; 
this  is  dipped  into  the  liquor,  and  held  up  over  the  pot,  and  the  liquor, 
which  it  had  absorbed,  falls  down  in  a  shower  (cooled  by  the  air)  into  the 
vessel  it  had  been  taken  from.  The  temperature  bdng  thus  reduced,  the 
evaporation  proceeds  more  steadily  and  the  accidental  boiling  over  is 
prevented.  The  mother  hquor  remaining  after  the  crystals  of  saltpetre 
nave  been  removed,  is  returned  to  the  evaporating  pots,  and  mixed  with  a 
fresh  portion  of  the  liquor  from  the  filters,  for  a  second  t>oiling,  and  crys- 
tallization. The  extraneous  salts,  such  as  sulphate  and  muriate  of  soda, 
which  the  filtered  liquor  from  the  earth  always  contains,  are  partly  found 
at  the  bottom  of  the  pots  (the  muriate  of  soda  in  particular),  ana  partly 
in  the  mother  liquor,  remaining  after  the  process  of  crystallization.  But 
to  separate  them  more  effectuSly,  the  manufacturer  passes  the  liquor 
from  the  boilers  through  a  piece  of  coarse  cloth,  placed  in  a  basket ;  and 
when  the  liquor  has  drained  through,  the  gfreater  part  of  the  extraneous 
salts  are  found  on  the  cloth.  To  do  this  eiSectually,  it  is  necessary  that 
the  liquor  should  be  at  the  boiling-point,  otherwise  the  saltpetre  liquor 
would  not  leave  the  sulphates  and  muriates,  but  would  form  an  anhydrous 
mass.  The  muriate  of  soda,  or  common  salt,  is  rendered  more  pure  b^  sub- 
sequent t>oiling.  It  is  then  call^  by  the  natives  fakwa  nimak,  and  is  sold 
in  the  bazars  as  an  article  for  culinary  purposes.  The  remaining  extrane- 
ous salts— sulphate  q(  sgdaip  nitrate  of  lime,  ^tc—are  returned  to  the  earth, 
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to  undergo  a  change  by  decomposition  Against  another  season.  The 
nitrate  (f  lime  is  decomposed  by  the  carbonate  of  potass,  i^hich  the  vege- 
table ashes,  used  in  the  process,  contain.  When  solutions  of  these  salts 
come  in  contact  with  each  other,  a  mutual  decomposition  takes  place.  The 
nitric  acid  of  the  lime  combines  with  the  potass,  and  the  carbonic  add  of 
the  potass  combines  with  the  lime.  Thus  two  new  salts  are  formed.  vi>. 
nitrate  of  potass  (saltpetre),  and  carbonate  of  lime.  In  this  manner  the 
old  earth,  which  has  already  produced  saltpetre  is,  regenerated,  and  rend* 
ered  productive  against  other  seasons.  The  native  manufacturers  are 
aware  of  this  fact,  but,  not  being  able  to  account  for  it  on  scientific 
principles,  they  say  that  saltpetre  generates  or  develop es  sMpetre ;  but  I 
dare  say  that  most  scientific  men  will  concur  with  me  that  the  above  idea 
of  the  natives  is  next  to  a  physical  impossibility.  Owing  to  the  porous 
nature  of  the  earthen  crystallizing  vessds,  a  part  of  the  saltpetre  liquor 
oozes  through  the  bottom,  and  is  absorbed  by  the  earth  on  which  the  uten- 
sils are  placed ;  occasionally  they  are  broken,  and  the  contents,  of  course,  faills 
into  the  earth  below.  This  earth  is  again  subjected  to  the  process  of  fiU 
tration,  and  the  practice  of  the  manufacturer,  in  order  to  obtain  what  had 
been  wasted  in  the  above  manner.  Thus  the  loneahs  proceed  from  season 
to  season,  without  the  least  deviation  or  alteration  in  their  manufacture. 
No  persuasion,  however  reasonable,  by  way  of  improvement,  will  cause 
them  to  alter  the  plans  which  their  forefathers  had  in  practice ;  and  it  is 
probable  that  the  methods  used  at  present  were  the  same  three  thousand 
years  ago.  The  saltpetre  obtained  in  the  above  manner,  which  I  have 
attempted  to  describe,  is  a  very  impure  article,  termed  by  the  natives  dhoak, 
and  is  sold  at  the  rate  of  from  two  to  three  rupees  a  maund.  It  generally 
contains  from  45  to  70  per  cent,  of  pure  nitre.  The  following  analysis  was 
tried  from  an  average  of  several  hundred  maunds  of  what  was  stated  to 
be  of  good  quality,  and  brought  three  rupees  eight  annas  per  maund : 
100  grains  operated  upon  : — 

Insoluble  matter,  mnd,  and  mud 5'^ 

Sulphate  of   soda 9*1 

Muriate  of    do. 8*0 

Total  impurity        .      22*1 
Nitre 77*9 

loo'o 

This  may  be  taken  as  a  fair  sample  of  the  quality  that  the  loneahs  pro- 
duce in  general,  but  when  it  passes  from  tneir  hands  to  the  saltpetre 
merchants  it  is  frequently  adulterated  with  sand,  mud,  and  dirty  salts  of 
various  kinds,  to  such  a  degree  that  it  scarcely  contains  50  per  cent,  of 
pure  nitre.  A  sample  of  this  adulterated  article  from  15,000  maunds  gave 
me  the  following  result :— 

Insoluble  matter,  sand,  and  mud .         .         .         .         .         .      22*7 

Sulphate  of  soda «      •      23*8 

Muriate  of    do. 4*2 

Total  impurity        .      50*7 
Nitre 49*3 

100*0 

To  produce  the  article  called  by  the  natives  kalmee  (crystallized  in  lone 
prisms,  meaning  the  best  kind  of  saltpetre)  the  dhoah  is  re-dissolved  and 
crystallized  ;  the  percentage  of  nitre  will  then  amount  from  85  to  95  pur^ 
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but  this  19  only  done  by  the  opulent  native  merchants  who  supply  the 
Calcutta  bazar. 

In  conclusion,  I  have  only  to  observe  that  the  above  methods  of  manu* 
f acturing  saltpetre  used  by  the  N  atives  of  this  country,  although  rude,  yet 
are  very  simple,  and  more  eflFective  than  most  of  our  scientific  chemists,  at 
first  sight,  would  suppose.  No  manufacture  in  Europe  can  equal  it  in 
point  c3  cheapness  and  simplicity ;  and  when  it  is  considered  that  these 
simple  people  have  no  knowledge  whatever  of  chemistry  as  a  science,  it  is 
surprising  how  wdl  they  manage  to  make  the  rough  article.  At  least 
such  were  the  ideas  that  struck  me  during  the  many  hours  (and  I  may 
add  pleasant  ones)  that  I  have  spent  in  observing  the  simple,  but  not  alto- 
gether ineffective,  plans  and  operations  of  this  industrious  manufacturing 
people. 

The  above  notices  claim  no  merit,  except  that  of  truth.  They  are  the 
result  of  observations  and  notes  taken  on  the  spot,  during  a  residence  of 
two  years  in  the  district  of  Tirhut,  province  of  Behar." 

In  a  more  recent  article  which  appeared  in  the  Journal  of  the  Agri- 
cultural and  Horticultural  Society  (XII,  p.  /07,  Old  Series)  Mr.  R.  W. 
Bingham,  Honorary  Assistant  Magistrate  of  Chynepore,  describes  the 
manufacture  of  saltpetre  in  Behar  as  follows :  "  Saltpetre  is  made  extensive- 
ly all  over  the  district,  particularly  upon  the  sites  of  old  towns  and  villages. 
It  is  all  made  by  a  peculiar  caste  called*  n4niaht  and,  so  far  as  my  experi- 
ence shows,  is  pnncipally  in  the  hands  of  Ghazipore  and  Patna  muhajuns, 
who  make  yearly  advances,  charging  at  12  per  cent  for  the  same.  The 
ndniahs  are  a  tolerably  safe  class,  compared  with  the  ordinary  ryot,  to 
deal  with,  and  pay  the  zemindars  a  comparatively  lar^  price  (if  measured 
by  the  bigah)  for  the  old  walls  and  old  sites  in  whtch  they  revel.  The 
supply  of  saltpetre  from  these  old  sites  appears  to  be  practically  in- 
exhaustible; for  we  find  the  nuniah  very  busy  making  up  his  piles  of 
loose  earth  just  after  the  setting  in  of  the  rains.  This  earth  he  exposes 
to  the  sun  and  the  rain,  and  takes  care,  by  erectinp^  walls,  etc,  that  the 
precious  stuff  is  not  wasted  away.  A  casual  visitor  would  not  be  able 
to  understand  what  he  is  after,  but  when  the  hot  suns  of  April,  May, 
and  June  come  on,  then  himself  and  his  family  boil  away  merrily,  and 
eliminate  saltpetre  and  salt  from  this  apparently  useless  soil.  Then 
the  mahajan  is  on  the  look-out  and  secures  the  saltpetre  as  it  is 
made,  and  carries  it  to  his  own  refinery  for  final  manipulation ;  while 
the  salt  which  is  alwa\s  bitter,  and  1  should  say  unwholesome,  under 
the  name  of  khari  nimuck  is  sold  to  the  lowest  classes  of  the  community 
at  a  cheap  rate.  The  business  must  be  a  profitable  one,  as  the  large 
bankers  of  Ghazipore,.  Patna  and  Benares  are  always  ready  to  go  into 
the  trade,  and  to  advance  money  to  responsible  middlemen  of  Sasseram, 
Bubbooah,  and  other  local  marts  for  the  purpose  of  its  extension.  Some- 
times these  men  experience  considerable  trouble  in  recovering  their  ad- 
vances, but  in  that  case  they  quietly  walk  off  with  the  bullocks  of  the 
nun(ah,  who,  considering  himself  as  the  assammi  of  the  man  from 
whom  he  receives  advances,  never  dreams  of  making  any  complaint,  but 
begs  or  borrows  from  his  comrades  or  friends  till  he  has  got  money  enough 
to  release  them  by  paying  back  principal  and  interest ;  well  knowing  he 
will  get  no  more  advances,  and  will,  besides,  be  put  out  of  caste  by  his  caste- 
mates  if  he  does  not,  at  all  events,  pay  the  original  advance.  If,  on  the 
contrary,  he  makes  more  saltpetre  than  will  cover  his  advance,  and  he  has 
no  particular  ceremony  going  on,  he  will  clandestinelv  sell  his  partially 
refined  saltpetre  to  other  petty  purchasers,  and  get  drunk  while  the  money 
lasts,  and  ask  contemptuously  '  What,  am  I  a  poor  man  that  1  should 
work'  ?    The  trade  is  too  hazardous  a  one,  ani  the  petty  advances  spread 
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Over  too  wide  an  extent  of  country  to  make  it  worth  the  while  of  Europeans 
with  capital  to  attend  to;  in  consequence  it  is  almost  wholly  in  the  hands  of 
the  large  houses  abovenamed  (wtio  are  connected  with  Calcutta  Native 
firms)  and  who  in  turn  have  their  small  branches  in  every  petty  town  in  the 
district" 

Pai^.-— The  exports  of  saltpetre  from  this  ptxmnce  during  the  year 
1889^  came  to  67,771  maunds  valued  at  R3»38,855.  Of  that  amount 
46*553  maunds  is  m  the  rail*bome  trade  shown  as  having  been  drawn 
from  Delhi  City,  45,180  maunds  from  the  Cis^utlej  territory,  and  17,147 
maunds  from  the  tract  of  country  between  the  Jhdum  and  the  Sutlej. 
These  facts  ma^,  therefore,  be  acceded  as  denoting  the  region  from  whioi 
saltpetre  is  denvable  in  the  Panjiib. 

The  following  series  of  passages  may  be  given  as  manifestinsr  the 
methods  pursued  in  the  separation  of  the  salt  from  the  soil,  as  a&o  its 
refinement. 

Under  the  name  of  Shofa^  nitre  is  found  as  a  natural  efflorescence 
over  the  ground  in  many  parts  of  the  Panjib,  espedally  near  old  build- 
ings. In  H.  Baden-Poweirs  {Panjdb  Prod,,  79)  will  be  found  a  full 
account  of  the  manufacture,  as  carried  on  in  that  province,  from  which 
the  following  extracts  may  be  sufficient:  ** Saltpetre  is  manufactured 
in  two  methods,  first,  by  boiline }  the  other,  by  evaporating  in  shallow 
basins,  termed  '  dgar'  The  boiling  pans  pay  Ra  a  year  as  their  tax ; 
the  dgarSf  R8.  The  whole  number  of  pans  m  the  Pan|ib  appears  to  be 
4,200,  and  20  dgars.  The  annual  yield  of  the  pans  is  variously  esti- 
mated at  from  too  maunds  in  Hissar  to  35  maunds  in  Multdn,  but  this 
latter  is  much  too  low.  The  chief  expense  of  preparation  is  in  fuel  and 
washes  of  work-people.  In  Siallf6t,  it  is  calculated,  the  profit  to  the  maker 
is  about  65  per  cent,  on  his  outlay.  Mr.  Roberts  thinks  this  about  the 
average  of  the  whole  province.'* 

"  In  the  Lahore  Chrimele,  May  i85^>  will  be  found  a  sfood  description  of  tiie  pro- 
cess of  manufacture  as  carried  on  in  this  Province,  written  by  Mr.  Gardener,  and 
from  which  the  followin^r  particulars  may  be  taken :  '  The  saltpetre  trade  is  still 
in  its  infoncy,  and  should  it  receive  the  impulse  of  European  capital  and  energy,  the 
Panjib  18  capable  of  producing  from  4,000  to  5.000  tons  yearly  ofthis  useful  ana  neces- 
sary  article,  which  would  realize  somewhat  alx>ut  ^70,000  to  £1  io/xx>  annually  in 
the  London  market.  The  sur&ce  of  the  soil  b  scraped  off  with  a  small  niade, 
(called  km  or  k4dar)  to  the  depth  of  an  inch  or  two,  and  collected  into  conicaJpfles 
or  heaps  from  two  to  four  feet  nigh,  which  are  afterwards  removed  sometimes  four 
to  six  miles,  to  attain  a  locality  where  fuel  and  water  may  be  convenient ;  there  the 
process  of  accumulation  proceeos,  affording  employment  to  both  the  male  and  female 
members  of  numerous  families,  until  a  sufficient  quantity  of  the  earth  is  procured 
to  insure  to  them  the  manufacture  of  saltpetre,  at  least  for  a  season,  or,  say,  five  or 
six  months.  These  people  are  generally  solely  dependent  on  this  article  for  thar 
subsistence.  The  accumulated  earth  is  their  whole  stock-in-^ade;  it  is  usually  left 
exposed  to  the  full  action  of  the  weather,  without,  however,  any  perceptible  detriment 
or  change.  The  process  of  extracting  the  saltpetre  next  ensues.  Large-mouthed 
earthen  vessels,  of  the  form  of  those  used  on  the  Persian  wheel,  are  placed  00  an 
earthen  tripod,  each  vessel  having  a  small  aperture  at  its  bottom ;  first,  a  layer  of 
straw  and  then  of  wood-ash  is  introduced,  and  on  this  the  sahpetre  earth  is  looedy 
placed  to  within  a  few  inches  of  the  mouth  of  the  vessel  The  straw  acts  as  a  filter, 
and,  no  doubt,  experience  has  taught  them  the  chemical  and  neutralizing  property 
of  the  potass  contained  in  the  wood-ash ;  a  line  of  such  vessels  is  erected,  inth  earthen 
empty  cups  beneath  the  orifice  of  each  vessel,  to  receive  the  dripping  liquid,  the 
earth  in  the  pot  being  kept  well  saturated  with  water  until  the  whole  of  (he  saline 
matter  contained  in  it  is  pretty  well  carried  off.    This  simple,  though  wearisome, 

r-ation  is  continued  day  and  night,  to  ensure  a  sufficient  supply  or  quantity  of 
mother  liquid  for  daily  operations.  This  liquid  usually  contains  but  from  two 
to  five  per  cent,  by  weight  of  the  required  article.  Oval  iroo  pans,  from  one  to  two 
feet  diameter,  and  six  to  nine  inches  in  depth,  are  next  filled  with  the  liquid  ;  and 
heat  being  applied  evaporation  commences;  the  diminishing  quantity  of  liquid  being, 
from  time  to  time,  replenished  by  additicHial  supplies,    ftm  part  of  the  process 
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requires  care  and  experience,  and  occupies  fromtwdve  to  eighteen  hours  of  continued 
labour.  The  inipanties»  as  they  rise,  are  carefully  skimmed  off  the  surface  of  the 
bofliag  liquid*  from  which,  on  attaining  a  certain  degree  of  concentration,  the  impure 
salt  and  other  foreign  matters  are  copiously  precipitated. 

'*  This  results  from  the  muriate  of  soda,  or,  properly  spiking,  the  chloride  of 
sodium,  being  equally  soluble  in  cold  as  in  hot  water.  The  nlthy  sediment  is 
scooped  out  of  the  bottom  of  the  pan  at  intervals  and  heaped  by  the  side  of  the 
boiler.  The  small  pan,  in  the  Upper  Panjib»  after  thirty  to  thirty-six  hours'  con- 
tinued labour,  usually  ^elds  8  to  i6ft  nltpelre,  while  the  larger  pans^  of  the  lower 
country,  in  the  same  time,  will  yield  from  15  to  soft,  the  average  yield  being  the 
nedinn  fienres  of  each.  The  qaantity  and  even  quafity  depend  on  the  nature  and 
richness  <n  the  earth  used. 

**  The  soil  of  the  lower  part  of  the  Panjib  contains  a  much  stronger  impreg- 
natkm  of  common  salt  than  the  upper.  A  line  drawn  from  Pind  Didan  Khin  or 
from  Kilibigh  eastwards  to  Pakpatan  on  the  Sudej,  would  pretty  well  define  the 
line  of  difference." 

North-West  Provinces  and  Ondh. — Next  to  Bengal  these  prov- 
inces are  the  most  important  sources  of  saltpetre  in  India*  According 
to  the  Annual  Report  of  the  Rail-borne  Traffic,  the  exports  in  1889-CK)  were 
236,302  maunds,  valued  at  R  14,70,961.  These  were  sent  mostly  to  Cfalcutta 
(208,650  mannds),  Bombay  port  (10,4^8  maunds),  Rajputana  and  Central 
India  (2,989  maunds),  and  tne  Central  Provinces  (2,383  maunds).  That  a 
very  considerable  quantity  appears  in  the  rail  returns  as  having  been 
denved  from  the  Agra  Division  (11 7,299  maunds),  Oudh  (45,369  maunds), 
Allahabad  (38,237  maunds),  Meerut  (17,870  maunds),  and  Benares  (7,264 
maunds).  Although  these  are  merely  the  blocks  from  which  the  supplies 
were  drawn  and  not  necessarily  the  districts  in  which  the  article  was 
actually  prepared ;  still,  the  figures  given  denote  approximately  the  impor- 
tance of  the  districts  of,  supply  in  these  provinces. 

Very  little  has  been  pubhshed  on  the  subject  of  the  saltpetre  industry 
of  these  provinces,  but  the  following  extract  may  be  accepted  as  exemplify- 
ing the  method  of  preparation  or  isolation  from  the  soil  and  refinement 
as  practised : — 

^Saltpetre,  both  crude  and  refined,  is  exported  in  considerable  quantities.  In  the 
manulacture  of  cru<te  saltpetre  there  are  two  processes^  the  jariya,  or  artificial-heat 
process,  and  the  aliya^  or  solar-heat  process,  in  both  of  these  processes  it  is  necessary 
to  make  the  brine  fint,  and,  for  this  purpose,  a  shallow  trough  (kariya)  is  excavated 
in  some  mound  or  artificial  eminence  raised  a  few  feet  above  the  level  of  the 
surrounding  country.  The  trough  b  usually  from  18  inches  to  2  feet  broad,  7  to 
10  feet  long,  and  from  18  inches  to  a  feet  in  depth.  The  bottom  is  lined  with  several 
rows  of  bricks,  on  which  are  laid  twigs  of  cotton  or  stalks  of  arhar,  and  over  these  a 
layer  of  enss,  so  as  to  form  a  rough  kind  of  filter,  while  the  interstices  left  between 
the  bricks  allow  the  brine  to  flow.  About  tweWe  mannds  of  earth  impregnated  with 
saltpetre  are  then  thrown  in  loosely  and  covered  by  about  fifty  to  sixty  zharas  of 
water  for  eight  to  twdve  hours,  when  it  is  allowed  to  run  off  into  a  reservoir  (kanda), 
and  yields  about  25  to  30  kharas  of  brine.  In  tiMraria  process  the  brine  is  then  boiled 
for  about  six  or  seven  hours  in  a  bowl-shaped  boilerofiron(i(araAf)  tocrys^lizing 
point.  As  soon  as  a  drop  of  the  liquid  will  solidify  on  a  leaf,  the  fire  is  damped  and  the 
solution  is  removed  to  earthen  vessds  known  as  ndnds,  where,  on  cooling,  the  crvstals 
form  and  yield  about  one-half  the  weight  of  saltpetre,  the  liquor  left  in  toe  nanus,  on 
the  removal  of  the  crude  saltpetre,  b  loiown  as  tor^  and  may  be  used  for  extractinfl^ 
alimentary  salt,  01  be  sprinkled  again  over  the  kariya.  About  four  maunds  of  wood 
or  five  maunds  of  leaves  are  required  as  fuel  for  one  operation,  and  the  permission  to 
gather  and  use  the  wood  or  leaves  b  usually  included  in  each  case.  The  leases 
varytfrom  K  lotoiRioo.  but  the  average  forithe  circle,  inchiding  the  Etdwa  and  Mainnuri 
disbicts.  b  R 16  to  R 18  per  factory  maund.  The  aliyi  process  allows  the  brine  to  How 
into  a  large,  shallow  vat  of  masonry  known  as  a  kari.  The  vat  b  about  six  inches 
deep,  and  there  are  usually  two  or  three  in  each  factory,  placed  on  different  levels 
to  allow  of  the  brine  flowing  from  one  to  the  other  until  the  saltpetre  forms.  This 
process  occupies  about  two  days  in  favourable  weather,  and  can  only  be  followed  in 
the  driest  and  hottest  weather.  The  same  quantity  of  saltpetre  and  twice  the  amount 
of  alimentary  salt  is  produced.  To  refine  the  saltpetre  some  thirty  gharas  of  water  are 
boiled  in  a  large  iion  vessel,  and  to  thb  are  added  some  five  maunds  of  crude 
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saltpetre,  and  the  solution  is  allowed  to  boil  for  two  hours.  It  is  then  drawn  off 
into  a  larg^e  wooden  trough  or  succession  of  troughs,  and  when  the  sediment  ialla 
to  the  bottom,  the  clear  solution  b  drained  off  and  allowed  to  cool.  ( he  operation 
takes  from  three  to  five  days  and  gives  about  two  maunds  of  refined  saltpetre.  The 
boiling  is  generally  continued  untu  five  vats  are  filled,  when  the  crystals  are  removed 
from  tne  mvt  vat,  and  the  remaining  tor  or  mother  liquor  is  again  worked  up  with  four 
maunds  of  crude  saltpetre  and  some  water,  so  as  to  prevent  the  liquor  from  beoomio^ 
too  thick  for  crystallization.  The  alimentary  salt  produced  pays  duty  at  R3  per  manna 
and  sells  for  K4  per  maund.  The  cost  of  manufacture  varies  in  every  parganah,  as 
well  as  the  cost  of  the  case  of  the  right  to  remove  nitrous  earth.  As  a  rule, 
a  crude  factory  can  yield  fifteen  sers  of  crude  saltpetre  a  day,  or  about  a  manod 
every  three  days  during  the  working  season,  worth  R3  8.  Against  this  must  tie 
charged  wages  of  licensee  and  labourer  for  three  days,  at  two  annas  a  day,  12  annas  ; 
fuel  7i  annas;  lease,  3  annas;  hire  of  boiler,  3  annas,  or  R 1-9-6  per  maund.  For 
seven  maunds  of  refined  saltpetre  valued  at  R47-4,  or  R6-13  per  maund,  the  chaiiges 
are  for  three  labourers,  6  annas;  fud,  R1-4 ;  hire  of  boiler,  i^  annas;  lease,  4  annas; 
and  value  of  9^  maunds  of  crude  saltpetm,  R32-2  or  a  total  of  R35-1-3,  leaving* 
R 1 2-2-9,  profit  on  the  operations  out  of  which  the  license,  amounting  to  R50  per 
annum,  must  be  paid.  Another  refining  process  known  as  ras^^ahi  is  thus  conduct- 
ed* A  certain  quantity  of  crude  brine  is  boiled  to  crystallizing  point,  and  when 
incalescent,  two  or  three  maunds  of  raw  material  are  added,  and  the  boiline  is  conti- 
nued for  an  hour  longer.  The  solution  is  then  removed  to  the  vats  as  before,  and 
when  the  sediment  has  fallen  to  the  bottom,  the  supernatant  liquor  is  retransferred 
to  the  boiler,  and  mixed  with  a  portion  of  the /or  or  mother-liquor,  is  again  boiled 
for  two  hours.  The  salt  then  precipitates  and  after  its  removal  the  solution  is  deposit- 
ed in  vats,  and  crysfallization  takes  place.  This  process  gives  the  superior  saltpetre 
known  as  ekbara,  and  also  a  consiHerable  quantity  of  good  alimentary  salt.  There 
are  several  hundreds  of  crude  foctories,  but  only  a  few  refineries,  m  the  district. 
The  rasi  factories  number  about  a  hundred ;  each  refinery  employs  six  to  ten  workmen  ; 
bhari  works,  three  labourers,  and  the  license  and  crude  saltpetre  factories,  two 
men.  A  crude  factory  with  one  boiler  can  turn  out  eleven  maunds  per  mensem,^ 
or  in  the  seven  working  months  about  80  maunds  of  crude  material,  worth  on  an 
average  about  three  rupees  per  maund  "  {Mainpuri  Gob.)  SSt'SSS, 

Bombay. — Little  or  no  mention  of  saltpetre  manufacture  occurs  re- 
^rding  the  districts  of  this  province,  except  that  of  Ahmedabad.  The 
Allowing  passage,  however,  regarding  that  district  may  be  accepted  as 
conveying  ihe  chief  ideas  that  prevail  The  method  of  isolation  and  puri- 
fication pursued  resembles  more  that  of  the  Panjib  than  Bengal:  — 

"  At  the  beginning  of  the  century,  near  certain  villages  in  the  Limbdi  district,  such 
asThalavad  and  Patau,  etc.^  saltpetre  was  made  in  large  quantities.  But  on  the  intro«> 
duction  of  British  rule  the  widespread  peace  and  the  cheaper  supply  from  Bengal  put  a 
stop  to  the  Gujarat  manufacture.  The  Vanias  declared  that,  because  of  the  murder- 
ous uses  to  which  gunpowder  was  put,  it  was  a  sin  to  make  saltpetre,  and  in  1825, 
except  a  little  by  Musalmins  of  the  Bohora  class,  none  was  produced.  In  1830  the 
Revenue  Commissioner,  Mr.  Dunlop,  made  an  inquiry  into  the  cause  of  the  failure  of 
the  manufacture,  and  by  the  help  of  Mr.  Vaupell,  a  rrentleman  of  much  intelligence 
and  knowledge,  supplied  Government  with  a  full  account  of  the  processes  employed 
and  of  the  state  and  prospects  of  the  industry.  The  manufacture  was  then  on  a  very 
small  icale.  The  Vanias  opposed  the  Bonras  in  their  attempts  to  increase  the  pro- 
duction, and  a  Farsi,  who  had  come  to  Dhollera  with  pots  and  other  tools,  failed  niom 
ignorance  of  the  proper  kind  of  earth.  Still  the  Natives  were  willing  to  make  saltpetre, 
and  if  a  demand  arose,  at  a  shilling  for  five  pounds  (R4  the  man),  an  unlimitea 
Quantity  might  be  supplied.  Bengal  saltpetre,  though  a  little  dearer  and  inferior  to 
the  best  •  local  variety,  was  even  in  Limbdi  able  to  compete  with  it^  Unless  Govern- 
ment came  forward  as  a  buyer,  there  seemed  little  hope  of  reviving  the  indus  ry. 
The  manufacture  is  carried  on  only  during  the  cola  season.  The  earth  used, 
of  a  dark  red,  mixed  with  white,  becomes  whiter  the  deeper  it  is  dug.  The 
richest  patches  are  near  villages  in  places  frequented  by  cattle.  When  one  plot  is 
exhausted  the  workers  change  to  another  and  keep  moving  so  lone  as  the  cold  season 
lasts.  Except  the  alkaline  earth  and  pure  water,  nothing  is  used  in  the  manufacture. 
The  first  process  is  to  scrape  off  and  gather  the  surface  soii.  When  enough  is  gathered 
the  earth  is  placed  in  large  pierced  earthen  vessels  called  gola,  Frssh  wator  is  then 
poured  on  the  earth  till  the  vessel  fills.  And  as  it  strains  through,  the  salt  water  is 
collected  into  smaller  pots,  maria,  placed  below.  These  are  again  emptied  into  deep 
iron  pans,  karav,  holding  from  ten  to  twenty^ve  morias  of  the  strained  liquor. 
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These  iron  pans  are  set  ovar  a  cow-dung  6re  and  as  the  contents  boil  and  evaporate, 
common  sea-salt  forms,  and  as  it  forms  is  taken  away  in  pierced  iron  ladles.  The 
boiling  goes  on  till,  as  the  water  begins  to  crystallize,  it  thickens  into  a  jelly.  It  is  then, 
in  the  evening,  poured  into  shallow  earthen  vessels,  kunda,  and  allowed  to  stand  all 
night.  In  the  morning  the  crystallized  nitre  is  taken  away  and  put  into  bags.  In 
Uns  state,  called  tkvara  singla,  or  once  washed  from  its  large  proportion  of  common 
salt  and  other  impurities,  it  is  of  no  use.  To  refine  it,  the  saltpetre  is  again  washed 
and  purified  in  clear  fresh  water.  It  is  then  termed  btvda  or  twice  washed,  and, 
though  somewhat  inferior  to  the  Bengal  variety  is  used  for  making  g^npoi^der.  After 
a  third  purifying,  it  is  called  tevda^  or  thrice  washed.  Thus  the  best  saltpetre  made 
in  Gujarat  is  pnndpallv  used  in  the  manufacture  of  the  finest  gunpowder  called 
ranj'ki,  or  priming  powder.  Besides  these  varieties  at  Sami  and  Munjpur  a  kind  called 
kaimi,  chaTKed  with  alum  is  much  used  for  fireworks  *\Bombay  GaM,,  Vol.  IV,  125). 

Madras.— It  has  already  been  stated  that  formerly  saltpetre  was 
manufactured  in  the  Madura  district,  but  that  the  European  firm  who 
en^ged  in  the  trade  had  found  it  unremunerative,  and  had,  accordingly, 
discontinued  the  manufacture  {Madura  Dist.  Man.,  25).  Mention  is 
also  made  of  the  industry  in  Nellore,  where,  in  1873,  the  estimated 
possible  outturn  was  put  at  556  maunds,  valued  at  R3  a  maund  for 
single  refined,  and  R4  a  maund  for  double.  Several  other  districts  are 
also  known  to  afford  the  salt,  but  the  industry  can  scarcely  be  said  to  be 
one  of  any  importance  in  South  India. 

Burma.—-"  Saltpetre  is  manufactured  in  several  places  in  Upper  Burma 
to  about  50  tons  annually.  It  is  found  in  some  of  the  caves  of  Tenasserim 
and  is  imported  into  F[angoon"  {Balfour,  CycloptBdia  of  India).  Ball, 
however,  says  that "  in  Upper  Burma  there  appears  to  be  a  large  manufac- 
ture and  the  price  realised  is  high  **  (Indian  Economisty  Vol.  V,  14). 

EUROPEAN  MANUFACTURES  AND  USES. 

"  The  chief  use  of  saltpetre  is  in  the  manufacture  of  explosives,  fully 
five-sixths  of  the  total  consumption  being  applied  to  this  purpose^ 
{Spons*  Encycl.).  The  readiness  with  which  this  nitrogen  compound  parts 
with  its  oxygen,  as  also  the  large  percentage  of  that  element  which  it 
contains,  combined  with  its  non-deliquescence,  renders  it  of  the  highest  value 
in  the  manufacture  of  explosives.  In  the  manufacture  of  gfunpowder, 
potassium  saltpetre  is  exclusively  used,  the  analogous  sodium  salt  beine 
unsuitable  for  that  purpose  on  account  of  its  slow  combustion  and 
tendency  to  absorb  moisture  from  the  air.  On  the  other  hand,  in  the 
manufacture  of  nitric  acid  and  other  uses.  Chili,  or  sodium  saltpetre, 
is  preferred  to  nitrate  of  potash  on  the  score  of  cheapness,  and  because 
it  produces  about  7  per  cent,  more  nitric  acid,  weignt  for  weight-H5o, 
as  against  53. 

To  render  the  crude  saltpetre  fit  for  the  manufactures  of  gunpowder,  the 
impurities,  chiefly  the  chlorides  of  potassium  and  sodium,  have  to  be  separ- 
ated. The  following  extract  of  the  process  of  refining,  taken  from  Spons' 
Encyclopadia,  is  given  in  gxtenso,  as  it  would  appear  that  Indian  saltpetre 
has  been  objected  to  in  certain  of  the  colonies  on  account  of  its  colour,  the 
colonial  buyers  preferring  to  secure  the  refined  article  from  England.  To 
refine  saltpetre  advantage  is  taken  of  the  "different  rates  of  solubility  of 
the  various  salts  at  different  temperatures,  partly  upon  the  mechanical 
action  of  animal  gelatin  upon  the  extractive  matto-s  contained,  and  partly 
upon  the  fact  that  crystals  of  saltpetre,  being  homogenous  (that  h, 
consisting  of  one  salt  sdone),  separate  out  without  contamination  from  the 
solution  contaimn£[  the  chlorides  of  potassium  and  sodium.  The  crude 
article  is  dissolved  m  boiling  water,  the  salt  being  added  to  saturation  and 
the  heat  gradually  increased.  A  density  of  1*5  or  1*6  should  be  attained.. 
Small  quantities  of  dissolved  glue  are  introduced  into  the  boiling  solution, 
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which  separate  out  the  various  extractive  matters.  These  partly  rise  to 
the  surface,  and  form  a  scum  which  is  removed  from  time  to  time,  and 
possibly  sink  to  the  bottom  of  the  pan.  Sometimes  Uie  hot  solution  is 
further  diluted  with  water  to  prevent  the  depositing  of  crystals  of  salt- 
petre and  allow  time  for  the  insoluble  matters  to  separate  out.  The  liquors 
are  then  run  off  into  flat  copper  crystallizing  pans,  and,  while  cooling,  are 
kept  thoroughly  stirred  up  with  wooden  rakes  to  prevent  the  formation  of 
large  crystals,  which  are  apt  to  contain  appreciable  quantities  of  the  mother 
liquors  m  their  interstices,  and  yield,  when  pulverized,  a  damp  powder.  The 
fine  needles  which  are  obtained,  having  the  appearance  of  a  white  powd^*, 
are  termed  "  saltpetre  flour."  This  is  fished  out  and  thrown  upon  a 
wire-gauze  strainer  placed  across  the  crystallizing  pan,  to  drain,  the 
mother  liquor  falling  back  into  the  pan.  The  saltpetre  flour  is  almost 
pure,  the  mother  liquors  containing  the  chlorides  and  returning  them  into 
the  pan.  The  flour  is  then  removal  to  the  wash-pans  and  treated  with  cold 
water,  or  a  saturated  solution  of  pure  saltpetre.  The  wash-pans  are  usually 
about  10  feet  long,  4  feet  wide,  and  3  feet  deep,  fitted  with  a  false  bottom, 
upon  which  the  flour  is  placed.  When  thoroughly  washed,  and  freed  from 
all  adhering  mother  liquor,  it  is  dried  at  a  genUe  heat  and  sifted  to  separate 
out  the  lumps.  The  mother  liquors  are  evaporated,  a  sufficient  quantity 
of  potash  salt  is  added  to  decompose  the  nitrates  of  the  earths  containecil, 
and  worked  over  again  as  crude  lye  from  the  saltpetre  earths "  iSpons* 
Sncfci.f  /,  27S'376).  It  would  seem  that  the  methods  followed  by  the 
Natives  of  India  might  be  improved  on  the  pattern  of  the  European  refine- 
ments without  entailing  any  great  extra  expenditure.  The  use  of  glue  at 
all  events  might  be  recommended.  The  complaints  made  against  the 
Indian  article  by  the  Australian  and  other  consumers  might,  as  it  seems,  be 
thus  easily  removed  by  a  very  slight  improvement  on  the  Indian  methods 
of  manufacture. 

Dye.— Saltpetre  b  used  as  a  mordant,  especially  in  the  case  of  wool- 
dyeing  with  animal  colours,  such  as  lac  or  cocnineal.  Sir  E.  O.  Buck  says 
that  the  peculiarity  of  the  process  adopted  in  India  consists  in  the  use  of 
a  preparation  known  as  tegab.  This  '*  is  a  distillation  from  saltpetre, 
sal-ammoniac,  sulphate  of  iron,  and  alum  in  the  following  proportions  : — 
Saltpetre  8  parts,  sulphate  of  iron  8  parts,  sal-ammoniac  2  parts,  and  alum 
2  parts.  These  are  mixed  in  an  earthen  jar,  used  as  a  retort  and  placed 
over  a  fire,  the  distillation  being  conducted  much  in  the  same  way  as  that 
of  country  spirits  ^  The  vapour  is  conducted  down  a  tube  into  a  second 
jar,  the  conaensation  being  effected  in  the  tube,  which  is  cooled  by  being 
wrapped  in  wet  rags.  Tli^  tesnb  is  mixed  with  some  lemon-juice,  and  the 
dyea  cloth  is  boiled  in  it  for  about  half  an  hour  "  {Dyes  of  North'  West 
Provinces,  76).  Liotard  {Dyes  of  India,  76 }  alludes  to  the  practice  fol- 
lowed in  Lahore  with  the  lac-dyeing  of  wool.  **  The  mordant  used  t^  an 
acid  prepared  from  kahi  (salts  of  iron),  saltpetre,  and  sulphur.  The  modus 
operandi  is  thus  explained ;  the  woollen  fabric  is  steeped  in  the  dye  eaual 
to  it  in  weight,  and  hot  water  is  then  poured  on  it  The  vessel  is  tnen 
closed  up  for  three  or  four  days,  by  which  time  the  whole  of  the  dye  is 
absorbed  in  the  fabric,  which  is  tnen  washed.  Subsequently,  the  mordant 
is  mixed  with  the  dye  and  the  fabric  is  then  placed  in  the  mixture  and 
boiled  over  a  fire.  The  result  is  a  crimson  colour  which  is  fast.  '*  The 
*  writer  is  not  aware  of  any  very  special  mention  of  the  use  of  saltpetre  in 
dyeing  in  Europe,  so  that  the  few  brief  remarks  offered  above  regarding  its 
use  by  the  Indian  dyers  are  likely  to  be  read  with  some  d^ree  of  interest 
Similar  passages  might  be  cited  from  other  works,  but  it  is,  perhaps*  enough 
to  repeat  that  saltpetre  as  a  mordant  is  used  chiefly  with  wool  or  with 
animal  tinctorial  re-agents. 
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Medicine. — This  salt  is  diminated  chiefly  b^  the  kidne>-s»  and  in  its 
passage  through  them  it  acts  as  a  stimulating  dmretic,  the  urine  containing 
It  as  a  nitrate*  thus  unchanged.  It  has  distinct  diaphoretic  powers  and 
hence,  by  getting  the  skin  to  secrete  freely,  there  is,  under  its  use,  a  fall  of 
the  temperature  m  most  fiebrile  states.  Ainslie  (Mni,  Ind.,  Vol.  /,  J75) 
says ;  •*  The  Native  doctors  prescribe  saltpetre  for  nearly  the  same  pur- 
poses that  we  do;  to  cool  the  body  when  preternaturafiy  heated,  and  in 
cases  of  Neercuitoo  said  Kull-addyfoo  (ischuria  and  travel).  They  are 
also  in  the  habit  of  cooling  water  with  it  (which  it  does  by  generating  cold 
while  dissolving)  for  the  purpose  of  throwing  over  the  head  in  cases  of 
phrenitis.  Given  in  repeated  small  doses,  not  exceeding  ten  or  twelve 
grains,  it  abates  heat  and  thirst,  and  lowers  arterial  action?' 

"  Under  the  Hindustani  name  shora^  nitrate  of  potash  may  be  ob- 
tained in  most  of  the  bazars  of  India,  but  often  in  a  very  impure  state 
To  fit  it  for  internal  use  it  should  be  purified  by  dissolving  it  in  boiling 
water,  removing  the  scum,  and,  after  the  liquid  has  been  allowed  to  settle, 
straining  it  through  a  hempen  doth,  and  settinc^  it  aside  to  crystallize  " 
(Pkartn.  Ind.y  31$).  Sakharam  Arjun  says  that  saltpetre  is  prescribed 
in  Bombay  as  a  diuretic  in  combination  with  milk. 

Food.— From  its  antiseptic  power  it  is  used  to  preserve  fish  and  meat, 
to  the  latter  of  which  it  g^ves  a  red  colour  {Milbum),  For  the  purpose 
of  being  used  as  an  antiseptic,  nitre  is  said  to  be  largdy  imported  by  the 
United  States  of  America.  The  Natives  of  India  cannot  be  said,  how- 
ever, to  use  saltpetre  as  an  artide  of  food  except  in  the  fact  that  the 
poorer  classes  eat  the  common  salt  (sodium  chloride)  isolated  by  the 
saltpetre  manufacturers  which  always  contains  saltpetre  and  other  im- 
punties.  The  reader  should  consult  the  remarks  that  occur  on  this  sub- 
ject under  the  article  Salt,  p.  405. 

Domestic— In  certain  parts  of  the  North- West  Provinces  and  Oudh 
saltpetre  in  the  crude  state  is  used  as  Manurb.  Mr.  F.  Ashton  (Assistant 
Commissioner,  Northern  India  Salt  Department^  states  that  "  the  salt  which 
appears  in  the  streets  and  environs  of  villages  is  carefully  scraped  up  and 
used  as  manure.'*  The  two  crops  generally  treated  with  this  manure  are 
wheat  and  tobacco.  In  the  case  of  wheat  the  saltpetre  is  taken  out  to  the 
fields  in  baskets,  and  is  then  carefully  scattered  over  the  young  plants 
when  they  are  about  6»8  inches  in  height.  In  the  case  ot  tobacco  the 
efflorescence  is  applied  not  only  to  the  root  of  a  plant,  but  is  also  care- 
fully sprinkled  over  each  leaf.  This  use  of  nitre  as  a  manure  occurs 
mainly  in  the  Upper  Doab  of  the  North- West  Provinces  where  the  people 
are  well-to^lo ;  the  price  precludes,  however,  the  general  use  of  nitre  for  the 
growing  of  crops. 

Nitre  is  also  said  to  be  used  in  India  as  a  flux  in  ^lass-making.  The 
most  extensive  use  of  saltpetre  is,  perhaps,  the  preparation  of  the  fire- works 
and  crude  |^npowder  used  throughout  I  ndia.  The  article  employ^  in  the 
ordinary  village  fire-works  can  hardly  be  called  eunpowder,  but  if  it  be 
accepted  as  a  crude  form  of  that  substance,  it  may  be  contended  that  the 
Natives  of  India  knew  of  gunpowder  long  before  it  was  discovered  in 
Europe,  although  they  never  thought  of  using  it  in  fire-arms  until  they  saw 
these  weapons  in  the  nands  of  their  European  conquerors. 

TRADE  IN  SALTPETRE. 
From  the  brief  illusions  offered  above  to  the  early  records  of  this  trade 
it  may  have  been  inferred  that  saltpetre  engaged  the  attention  of  the  mer- 
cantile governors  of  India  for  fully  a  hundred  years,  In  the  Proceedings 
of  the  Honourable  the  East  India  Company  from  1784  to  1820,  frequent 
mention  is  made  of  it,  the  exports  bdng  then  viewed  as  the  most  profit- 
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able  form  of  ballast  cargoes  to  be  sent  in  ships  that  carried  such  lig^t  sub- 
stances as  silk  and  piece-^oods.  In  1846  the  discovery  was  made  that 
Chilian  saltpetre  (sodium  nitrate)  might  be  reduced  to  potassium  nitrate 
(ordinary  saltpetre)  by  the  natural  decomposition  of  the  Chilian  saltpetre. 
This  new  method  rendered  a  practically  limitless  source  available  for  the 
demands  of  commerce.  It  was,  therefore,-  only  what  might  have  b«n 
expected  that  interest  in  the  natural  salt  in  India  obtained  by  a  crude 
process  and  which  was  constantly  liable  to  adulteration  through  the 
impecuniosity  of  the  manufacturers,  or  the  criminality  of  the  traders 
should  have  greatly  decreased.  It  is  commonly  urged  that  the  restrictions 
imposed  through  the  salt  monopoly  have  also  raised  the  price  at  which 
Inaian  saltpetre  can  be  produced,  and  have  accordingly  lessened  the 
chances  of  competition.  There  may  be  a  certain  amount  of  truth  in  such  a 
contention,  but  the  historic  records  of  the  trade  manifest  a  shrinking  in 
the  exports  from  India  (or  rather  a  check  given  to  the  development  of  the 
trade)  prior  to  the  existence  of  the  more  stringent  regulations  of  the  salt 
monopoly. 

The  following  table  exhibits  the  exports  from  Beng^al  for  the  five  years 
ending  with  1850  :  — 

Exports  ff  Saltpetre  from  Calcutta. 


To  allow  of  comparison 
with  English  valuations,  the 
money  value  of  the  Indian 
saltpetre  has  been  shown  in 
tens  of  rupees— the  nominal 
pound  sterling. 


It  will  thus  be  seen  by  comparison  with  the  figures  below  that  the 
Indian  trade  has  practically  fluctuated,  and,  if  anything,  manifested  a  ten- 
dency to  shrink  rather  than  expand  during  the  past  half  century  :— 

The  total  exports  from  all  India  during  the  past  ten  years. 


Years. 

Cwt. 

Rx. 

1845-46    . 

»:    :    : 

1848.49    . 
1849-50   . 

441,829 
404,740 
446,053 
464,293 
508,316 

350,649 
325»6i5 
345,280 
362,769 
394,596 

Ycare. 

Cwt. 

Rx.^tensof 
rupees. 

1880^1  .... 

352,995 

351,728 

1881-82  . 

354.860 

359*437 

1882-83  . 

399.565 

388,766 

1883-84  . 

401,668 

464,410 

1884-85  . 

45i.9>7 

425,000 

1885-86  . 

402,174 

370,200 

1886-87  . 

397*572 

376,091 

1887-88  . 

386,396 

J64,oi6 

1888-89  . 

420,503 

401,801 

1889-90  .... 

422,229 

411,276 

It  may  be  noted  that  the  exports  of  Bengal  alone  were  in  1850  in 
excess  of  the  total  from  all  India  during  1890,  but  that  the  article  had 
increased  in  value  in  almost  an  inverse  ratio  to  the  decrease  in  quantity. 
The  folk>wing  table  analyses  the  total  Indian  exports  during  the  past  ^ye 
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years,  so  8s  to  exhibit  the  more  important  countries  to  which  the  Indian 
saltpetre  is  usually  exported  :  — 


iJ»85-86. 

1886^7- 

1887^. 

1888-89. 

1889.90. 

Countries  to  which  expoi  ted. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

United  Kingdom 
United  States    . 
Hong-Kong 

France      .... 
Straits  Settlements    . 
Australia  .... 
Belgium    .        .        .        . 
AU  other  countries      . 

195,206 

90,882 

60,431 

33,766 

7,539 

4,243 

3>443 

158,503 

86,045 

79,074 

50,900 

8,203 

985 

4,333 

176.470 

61,111 

90,137 

36,516 

7*697 

2,085 

I/X>2 

192,05^ 

61,38a 

104,437 

32,319 

12,46a 

1,285 

1,143 

5 

167,052 
90,981 
7<5,872 
34,949 
17,929 
895 

11,851 

Total 

402,174 

397,S72 

386,396 

420,503 

422,229 

The  United  Kingdom  thus  tqkes  by  far  the  largest  amount  and  is  fol- 
lowed by  the  United  States,  then  by  China,  France,  the  Straits,  Australia, 
etc  Mr.  J.  E.  O'Oonor,  commenting  on  the  fluctuati  msof  the  exports,  re- 
marks, "The  trade  is  subject  to  extreme  oscillations,  the  result  partly 
of  political  influences*  It  reached  its  highest  point  during  the  Confederate 
struggle  in  the  United  States,  the  value  of  the  exports  being  at  that  time : 
1860^1,  ^661,614;  1861-62,  ;£828,378;  1862-63.  £8g6.8o8;  1863-64, 
£722,165  ;  1864-65,  £542461 ;  and  in  1865-66  (the  impetus  eiven  to  the 
trade  continuing  after  Uie  termination  of  the  war)  £605,376.  It  should  be 
remarked,  however,  that  the  trade  in  this  article  is  extremely  sensitive  to  the 
fiscal  action  of  Government.  Thus,  there  is  no  doubt  that  the  reduction  of 
the  export  duty  by  one-half  in  1865  tended  to  maintain  the  trade  at  a  high 
level  in  that  year,  though  the  extraordinary  demand  of  the  previous  years 
had  ceased ;  and,  on  tne  other  hand,  when  in  the  following  year  a  heav> 
duty  was  imposed,  the  value  of  the  trade  fell  at  once  to  £297413  (in  1866- 
67),  and  agam  to  £256,301  (in  1867-68).  The  trade  was  freed  in  1867,  but 
the  blow  had  been  neavy  and  reo)very  was  slow,  other  sources  of  supply 
havit^  been  sought  by  consuming  countries.  The  French,  for  instance, 
commenced  a  locS  manufacture,  and  a  chemical  substitute  also  entered  into 
competition  with  native  saltpetre.*'  Mr.  O'Oonor  then  gives  the  figures  of 
the  exports  from  1868-69  to  1874-75,  and  fthows  a  similar  result  to  that  de- 
monstrated above,  namely  an  export  trade  fluctuating  from  300,000  cwt  to 
550,000  cwt.  Mr.  O'Oonor  then  concludes  his  review  of  the  figures  up  to 
1874-75  as  follows !— "  There  would  not  seem  to  be  much  apprehension  that, 
in  these  days  of  international  conflicts,  followed  by  interneane  struggles,— 
days  of  military  supremacy  and  bloated  armaments,— the  demand  tor  '  Vil- 
lanous  saltpetre '  will  fall  off  materiallv,  and  as  the  article  is  increasingly 
required,  moreover,  in  some  of  the  useful  arts,  it  is  probable  that  the  trade 
will  remain  tolerably  steady,  unless  it  be  interfered  with  from  time  to  time 
by  political  exigencies  of  the  administration  of  the  day.** 

The  followine  classification  of  the  imports  into  Calcutta  exhibits  the 
routes  by  which  the  saltpetre  reaches  the  sea-board.    The  balance  of  imports 
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over  exports  would  be  the  amount  available  for  local  consumption  or  re- 
tained in  stock : — 

Total  quantity  cf  Saltpetre  Imported  to,  and  Exported  from^  Calcutta  by  all 

routei: — 


Specification 
OF  Routes. 

Imports. 

Exports. 

1887-88. 

1888-89. 

i889^>o. 

1887-88. 

1888^ 

1889^0. 

By  East   Indian 

Railway. 
By  Eastern  Ben* 

gal  State  KaU- 

way. 
Boat 

Inland  steamer  . 
Road 
Sea 

Mds 
631,422 
8 

5,689 
2,481 

Mds. 
679,680 

I 

5,429 
664 

13 
34 

Mds. 
713,658 

3.884 
3,933 

... 

Mds. 
913 
1,258 

5 
520,330 

Mds. 
832 
X.311 

337 
583 

5«5,*393 

Mds. 
990 

1,405 

92 
727 

57^432 

Total 

639,600 

685,830 

720,475 

524,304 

569,346 

576,646 

Total  expressed 
incwt. 

456,857 

489,871 

514,482 

374,503 

406,676 

411,890 

The  difference  between  the  totals  shown  as  exported  by  sea  from  Calcutta 
and  the  totals  given  in  the  previous  tables  of  the  Indian  foreign  transac- 
tions is  the  amount  exported  by  the  other  provinces  of  India.  But  the  Cal- 
cutta transactions  may  be  subjected  to  a  further  critidsm  in  order  to 
demonstrate  the  sources  of  supply  from  which  the  exports  and  local  con- 
sumption are  drawn  :— 

Sources  qf  the  Calcutta  Supply. 


British  Provinees. 

Behar         

North-West  (Vovincotf  and  Oudb 

Panjib 

All  other  Provinces     .        •        •        • 

Native  States. 
Rajputana  and  Central  India 

Total 


Mds. 

408,417 

170,463 

59,368 

829 


524 


639/Soo 


Mds. 


165,940 

5i/»i 

5c6 


3«4 


685,820 


1889^. 


Mds. 
456,508 
308^0 

53,110 

3 


2,205 


720475 


North-western  Provinces  and  Oudh.— It  will  thus  be  seen  that  after 
Bengal  (Behar)  the  North- West  Provinces  and  Oudh  are  the  next  m<^ 
important  It  is  perhaps  unnecessary  to  deal  with  these  provinces  in  the 
same  det^l  as  has  been  done  with  Calcutta— the  great  emporium  of  the 
Indian  saltpetre  trade— but  it  maybe  remarked  that  the  total  exports  from 
these  provinces  during  the  year  1889-00  came  to  226,302  maunds.  Of  that 
amount  208,650  maunds  went  to  Calcutta,  mostly  by  rail,  and  of  the 
remainder  Bombay  port  town  took  10438  maunds;  Bombay  Presidency 
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644  maunds;  the  Central  Provinces  9,383  maunds  ;  Rajpntana  and  Centra! 
India  2*989  maunds;  and  the  balance  went  to  Bengal  province,  the  Panjib, 
Berar  and  the  Nizam's  Domhiions.  The  total  value  of  these  exports  was 
R  14,70,961.  The  imports  into  these  provinces  were  very  small,  frt#.,  1,944 
maunds. 

Paqjib.— The  chief  item  of  the  Pan  jdb  transactions  was  that  shown  as 
delivered  at  Calcutta.  But  the  province  also  furnished  Bombay  port 
with  8,5^4  maunds  in  1889-90,  and  during  that  year  864  maunds  to  the 
North-West  Provinces. 

Bonbaj  Poet  Towa.~The  total  imports  by  rail  and  road  were  in 
1889-^  21,380  maunds,  the  net  import  beinsf  13,438  maunds,  of  which 
10,438  maunds  (as  already  stated)  were  derived  from  the  North-West 
Provinces;  8,554  maunds  from  the  Panjab;  371  maunds  from  Bombay 
Presidency;  aSul  2,017  maun'ls  from  Central  India.  Of  the  exports,  463 
maunds  were  consigned  to  Berar ;  428  maunds  to  the  Nizam's  Dominions ; 
7,703  maunds  to  Bombay  Presidency ;  277  maunds  to  Central  India ;  58 
maunds  to  Mysore ;  1 1  maunds  to  Madras;  and  2  maunds  to  the  North- 
West  Provinces.  The  total  net  imports  into  the  Bomba^^  Port  Town  and 
Presidency  came  to  23,876  maunds,  and  that  amount,  it  will  be  noted,  was 
drawn  almost  exclusively  from  the  North-West  Provinces  and  the  PanUb, 
little  or  none  being  derived  from  Behar,  the  chief  seat  of  Indian  production. 

An  analvsis  of  the  coastwise  transactions  and  trans-frontier  trade  would 
not  materially  disturb  the  impression  conveyed  by  the  facts  already  exhibi- 
ted. A  larfl^e  local  demand  exists  all  over  tndia  which  is  met  by  the  Indian 
article.  Little  or  no  foreign  saltpetre  comes  into  the  country.  It  is  chieflyused 
up  in  the  preparation  ofthe  fire-works  employed  at  festivals  and  ceremo- 
nials. Practically  no  gunpowder,  except  of  i he  crudest  kind,  is  manufactured 
bjr  the  Natives.  There  is  one  factory  in  the  country,  however,  in  which  the 
Government  prepares  largely  its  own  gunpowder,  namely,  that  at  Dum-Dum 
near  Calcutta.  The  gunpowder  usoi  in  sport  may  be  said  to  be  entirely 
imported.  There  are,  however,  many  refineries  for  saltpetre  in  Behar  and 
the  North-West  Provinces,  and  one  near  Calcutta  is  owned  and  worked 
by  a  European.  The  value  of  the  outturn  of  the  better  known  Indian 
refineries  has  been  given  at  R2 1,87, 126;  they  give  employment  perma- 
nently to  1,942  persons,  and  tempoimly  to  3,248  additional  hands.  But  it 
will  be  observed  that  these  figures  convey  no  more  conception  of  the 
actual  number  of  persons  employed  in  th^  entire  saltpetre  trade  than  that 
the  returns  of  foreign  trade  express  the  total  transactions.  The  persons 
employed  in  the  preparation  of  the  crude  article  would  in  the  one  case 
be  overlooked  and,  in  the  other,  the  local  consumption  would  be  ignored. 

(W.  R.  Clark.) 
SALVADORA,  Ltnn./  Gen.  PI.,  II,  Mi. 

[/.  1621 ;  Salvadoracejk. 

Salvadora  oleoides,  Dene.;  Fl.  Br.  Ind.,  Ill,  620:   Wight,  Ic., 

Syn.— S.  Stocksii,  Wight ;  S.  indica,  Royle  /  S.  pbrvica,  T.  And. 

Vtm.^Jhal,jdl  (the  fruit-)   piU  {or  bara-pili),  HiND.  :  Kuhbur,  didr 

jhal,  N.-W.  p.  J  Jil,  vdn,  vdni,  kubbur,  diarJhaL  pit,  tdk,  wan,  sdl 

(the  fruit-)  mUki  vdn,  pil*  (the  dried  fruit-)  khokar,  pinju,  Pb.  ; 

/'^^taw,  Trans-Indus ;  Miswak,  pUwan,  Pvshtv  ;   ykal,  jhdr.  didr, 

mithi  didr,  kabhar,  SiND.;  Kankhina,  kakkan.  Bomb.  ;  Pilu,  kkakhan 

(the  oil-)  kinkanela.  Mar.  ;  (The  oil-)  Khakananutela,  Guz.  i  Ughai, 

koku,  Tam.  ;  Ardk,  Arab.  ;  DardkkUmisvdk,  Pbrs. 

References.— />C, /Vorf.,  XVII,  aB  ;  Brandts,  For.  PI..  3'6 ;  GambU, 

Man.  Timh.,  260 :  Stewart,  Pb.  PL,  t7S  f  Pharm.  Ind.,170;  Moodeen 

Sheriff,  SupP'  Pharm,  Jnd.,  223:    (fShaughnes^,    Beng.  Disfens., 

C27rbyml^k,   Mat.   Med.    W.  Ind.,  626;   S.  Afyun.  Bomb.  Drugs, 

us)  Murray,  PL  ^ Drugs,  Sind,  170;  Baden-PaweU,  Pb.  Pr.,  tr3. 
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S97  ;  Drury,  U,  PL,  37^  ;  RoyU,  III.  Him.  Boi,,  3^9  /  Balfour^    Cyclop.^ 
Ill,  Sog  ;    Gagetteers  t—Pan^dh,  yhang  DisL,  16  ;  Mumaffargark,  22  f 
Mooltan,    102  ;  Dera  GhoMi  Khan,  10  ;  Delhi,  18  ;  Rohiak,  14  ;  Kamal, 
16  ;  N.'W.  P.,  IV,  Ixxiv,  ;  Sind,  746  ;  Settle,  Rep,  -.^Lahore,  14  ;  Mont- 
ginnery,  ij ;  Dera  Gkagi  Khan,  4;  Delhi,  cclxii.,  App,  xxv  ;  Jhang, 
2T  /  Agri.'fforH.  Soc,  Panjdb,  Select  papers  up  to  1862,  50, 
Habitat^A  laree  evergreen  shrub  or  tree,  of  the  arid  tracts  of  Sind, 
the  Panjib,  and  Rajputana,  often  forming  the  greater  part  of  the  vege- 
tation of  the  desert.     It  ascends  to  3,000  feet  in  the  Trans-Indus  hills  and 
to  2400  feet  in  the  Salt  Range.     It  is  distributed  to  Aden. 

Dye.— The  oalls  found  upon  this  plant  are  used  in  dyeing  {Sfiwarf), 
on.  —On  expression,  the  sbbds  yield  an  oil  of  a  bright  green  colour 
and  with  the  consistence  of  butter.    The  yellowish  substance  sold  in  the 
bazdrs  under  the  name  of  khdrkhanela  is  much  adulterated  (Dymock). 

Medidne.^The  fruit  is  sweet  in  taste,  and  is  suppc^ed  by  the 
Natives  of  the  Panj4b  to  have  aphrodisiac  properties,  but  "  this,**  Stewart 
says,  "  is  to  be  attributed  to  the  fact  of  crowds  of  both  sexes  wandering 
in  the  wilds  at  the  ripenine  time."  The  fruits  eaten  sins^y  are  said  to 
cause  tingline  and  small  ulcers  of  the  mouth,  hence  peoj^e  prefer  to  eat 
them  by  nandfuls,  seeds  and  all,  and  the  latter  are  apt  to  accumulate  in 
masses  in  the  sigmoid  flexure  of  the  intestines  and  lead  to  disagreeable 
results  (Stewart).  The  Oil  expressed  from  the  seed  is  used  as  a  stimulat- 
ing application  in  painful  rheumatic  affections  and  after  chiM  birth.  In 
Sirsa  and  other  parts  of  the  Panjib  the  root-bark  is  ground  up  and 
used  as  a  vesicant.  The  lbavb8  are  made  into  a  decoction  and  given  as  a 
purgative  to  horses. 

Food  and  Fodder.— The  tree  flowers  in  April  and  its  fruit  ripens  at 
the  beginning  of  the  hot  weather.  The  fruit  is  sweetish  and  is  largely 
eaten  by  the  Natives,  large  numbers  of  whom  go  out  to  collect  it  in  the 
season ;  and  so  much  do  they  depend  on  it  that  Ooldstream  states  that 
a  bad  crop  is  considered  a  calamity.  In  Muzaffargarh  the  fruit  is  often 
dried  for  future  use,  and  has  then  much  the  appearance  and  flavour  of 
currants.  The  fruit  of  the  jal  is  in  fact  supposed  to  be  a  very  cooling  diet. 
Cattle  are  fond  of  the  bbrribs,  and  it  is  thought  to  increase  both  the 
Quantity  and  the  sweetness  of  their  milk.  The  lbavbs  are  the  favourite 
aiet  of  camels  during  the  first  quarter  of  the  hot  weather,  but  other  ani- 
mals will  not  eat  them. 

Structure  of  the  Wood.— Light  red,  moderately  hard,  with  small,  irre- 
gular, purple  heartwood.     Weight  about  54ft  per  cubic  foot. 

Domestic  Uses.— The  wood  is  sometimes  used  for  building ;  also  for 
agricultural  implements,  Persian-wheels  and  the  knee  timbers  of  boats 
iStawari),  It  furnishes  a  bad  fuel,  as  it  smoulders,  emits  a  disagreeable 
smoke,  and  leaves  a  very  large  quantity  of  ash  (Coldstream),  Being, 
however,  almost  the  only  wood  available,  it  is  much  used  for  burning  pur- 
poses in  the  Multan,  "Montgomery,  and  Jhang  districts.  Mixed  with 
deodar  and  pine  scrapwood,  it  has  been  found  to  answer  well  for  burning 
bricks  (Steviart). 

l*he  thick  groves  of  these  trees  are  much  used  bv  the  cattle  thieves  of 
the  Panjib  as  places  of  concealment  for  stolen  animals.  The  shade  of 
the  j'al  IS  esteemed  by  the  agriculturists  as  being  particularly  cool  and 
a  good  protection  for  cattle  against  the  sun. 

Saivadorapersica,  Lmn.;  Ft.  Br  Ind.,IIT,  6iq;  Wi^ht,  III,  /.  i8i. 
Thb  Tooth-brush  Trbb.    Supposed  by  Royle  to  be  the  Mustard  Tree 
of  the  Bible. 


S71L — S.  WiGHTiANA,  Planck,;  S.   INDICA, 
Forsk- 


Wight,:  Cissus  arbosba. 
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Mustard  Tree  of  the  Bible. 


(W.  /?.  Clark.) 


SALVADORA 
persica. 


Vera.— Wii  (or  chhota-pUd),  Jdl,  Hind.  &  Bbng.  ;  ^dl,  N.-W.  P. ;   W 
kauri  vdn,  kaurijdl,  chhota  vdn,  j'hdr,  ihit,  Jkal,  arak,  piU,  Pb.  ;  P/ff- 
~  "  bbar,  knaridh 


&  Bbng.  ,  ^     ,  -  ^  - 

JlrAart 

Mar.  ; 

IVaragU' 

I,  Sans.; 

Ardk,' irak,  pilu,  kharjalf  kabSar,  AtLAB^;  Darakht^-misvdk,  Pbrs. 

References,— DC, /Vorf.i  J^K//..  2S ,- Raxb,,  Fl.  Ind.,  Ed.  C.B.C.,  iSo  f 

Brandts,  For.   Fl.,  3iSj  Beddonu,  FL  Sylv.,  t.  24J  j  Gamble,  Man. 

Timb.,  259  /  Thwattes,  En.  Ceylon  PI.,   rgo;  Dalg.  &  Gibs.,  Bomb,  Ft., 

312;  Stewart,  Pb.  PI.,   174;  Elliot,  Fl.  Andhr.,  /50,  IS3  ;  Boiss.,  Fl. 

Orient.,  IV.,  4J  ;  Pharm.  Jnd.,  tjo  ;  Moodeen  Sheriff,  Sup.  Phar.  Ind., 

222;  Ainslie,  Mat.  Ind.,   II.,  266;    0*Shaughnessy,   Beng.  Dispens., 

$26  ;  U.  C.  Dutt,  Mat.  Med.  Hind,,  313  ;  Dymock,  Mat.  Med.  W.  Ind., 

624  :  S.  Arjun,Bomb.  Drugs,  113  ;  Murray,  PI.  &  Drugs,  Sind,  170 ; 

Irmne,  Med.   Top.  AJmir,    178  ;   Baden  Powll,  Pb.  Pr.,  597  /  Drury, 

U.  PL,  37S  ;   Usboa,  U.  PI.  Somb.9  98,  aot  ;  Birdwood,  Bomb.  Pr.,  167  ; 

Bal/our,  Cyclop.,  III.,  509 i  Kew  Off.  Guide  to  the  Mus.  of  Ec.   Bot., 

95  ;    Gazetteers . — Panjdb,    Bannu,  23  ;  Peshawar,    27  ;   Dera  Ismail 

Khan,  19  ;  Muuaffargarh,  22  ;  Dera  Ghami  Khan,  10  ;  Bombay,    V.,  96, 

285  ;  VI.,  14  /  N.*W.  Prov.^  IV.,  Ixxiv.  ;  Sind,  603,  746  ;  Manual  of 

ihe  Trichinopoly  Dist.,  79  /    Settle.  Rep.,  Dera  Ismail  Khan,  7  ;  Ind. 

Forester,  IX.,  174;  ^^J*%  ^PP*  '»  '^» 

Habitat,— A  smalU  evergrreen  tree,  found  in  the  drier  parts  of  India, 

from  the  Panjdb  and  Sind  to  Patna,  and  extending  southward  to  the  Kon- 

kan,  the  Circars,  and  North  Ceylon,    It  is  distributed  to  Persia,  Syria, 

Arabia,  and  East  Africa. 

Oil. — The  oil  appears  to  be  similar  in  character  to  that  of  the  preced- 
ing. The  LEAVES  and  peduncles  as  well  as  the  seeds  contain  a  large 
amount  of  essential  oil  {Trans,,  Med.  Phys,  Soc,  of  Bombay), 

Medicine,^ In  Persian  works  on  medicine,  the  i-ruit  is  described  as 
deobstruent,  carminative,  and  diuretic  {Dymock).  It  is  said  to  be  adminis- 
tered in  Sind  with  good  effect  in  cases  of  snake-bite,  and  to  be  used  both 
in  the  fresh  and  in  the  dried  state,  although  in  the  latter  it  loses  much  of 
its  efficacy,  and  has  to  be  administered  in  considerably  larger  doses  and 
combined  with  borax  {Dr.  Milach).  The  fruit  is  also  held  to  be  purgative. 
Ainslie  states  that  the  bark  of  the  stem  is  a  little  warm  and  somewhat 
acrid,  and  is  recommended  by  Native  physicians  to  be  used  as  a  decoction 
in  low  fever,  and  as  a  stimulant  and  tonic  in  amenorrhoea.  The  dose  of 
the  decoction  is  half  a  teacupful  twice  daily  {Materia  Medico).  The 
SHOOTS  and  leaves  are  pungent,  and  are  considered  by  the  Natives  of  the 
Panjdb  as  an  antidote  to  poisons  of  all  sorts  {Murray),  The  juice  of  the 
leaves  is  given  in  scurvy.  The  leaves  are  used  by  the  country*people  in  the 
south  of  Bombay  as  an  external  applilcation  m  rheumatism;  they  are 
heated  and  tied  up  in  thin  cotton  cloth  {Dymock).  The  bruised  bark  of 
the  ROOTS  is  acrid,  and  acts  as  a  vesicant  {Ainslie).  It  is  "remarkably  acrid ; 
bruised  and  applied  to  the  skin,  soon  raises  blisters,  for  which  purpose  the 
Natives  often  use  it.  As  a  stimulant  it  promises  to  be  a  medicine  possess- 
ed of  very  considerable  powers"  (Roxburgh). 

The  tree  derives  its  Persian  name  {aarakkt'i'misvfdk,  or  tooth-brush 
tree)  from  the  fact  that  the  wood  is  much  employed  for  the  manufacture  of 
tooth-brushes,  and  it  is  supposed  by  the  Natives  that  tooth-brushes  made 
of  it  strenfiTthen  the  gums,  keep  them  from  becoming  spongy,  and  improve 
digestion  {Stewart;  Murray). 

Food  and  Fodder, — The  fruits  (or  small  red  berries)  are  eaten  by 
the  Natives  of  India.  They  have  a  strong  aromatic  smell  and  a  pungent 
taste  like  mustard  or  garden  cresses,  and  are  not  very  much  appreciated 
as  articles  of  diet.  The  pungent  shoots  and  leaves  are  eaten  as  a 
salad.    They  are  also  usea  as  camel  fodder. 
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SALVIA 

Moorcroftiana. 
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Strnctore  of  the  Wood.— White  and  soft.  It  is  easy  to  work  and  takes 
a  good  polish,  but  is  little  used  on  account  of  its  small  sixe.  White-ants 
are  not  liable  to  attack  it.    Weight  about  461b  per  cubic  foot. 

Domestic  Uses.  ^  It  is  not  a  good  fuel,  since  it  possesses  properties 
similar  to  those  of  S.  oleoides. 

SALVIAi  Linn.;  Gen.  PL,  II.,  1194* 

Salvia  aegyptiaca,  Linn.;  Fl.  Br.  Ind.,  IV.,  6s6;  Labiatjb. 

RSertact&.'^Bsnih.  in  DC.,  Prod,,  XI L,  355:  Boiss.,  Fl.  Ori.,  IV.,  6Sr. 
Habitat.~A  dwarf,  scaberulous  undershrub  of  the  Panjdb  plains,  from 
Delhi  westward ;  found  also  at  altitudes  up  to  2,000  feet,  and  distributed  to 
Afghiinistdn,  Western  Asia,  and  North  Africa. 

This  species  does  not  appear  to  be  of  any  economic  importance,  or  at 
least  it  is  not  distinguished  economically  from  the  following  variety : — 
Var.  pnmila,  Bentk. 
Vtm.^Tukhm  malanga,  Pb. 

Refereiices.~5/tfoar/.  Ph.  PL,  rj2:  AUckison,  Kuram  Valley  Repi.,  Pi» 
/.,  t83;  GaBeHeer,N.'W.P.{Bandelkhand),I.,83s  Agri.  Horti.  Soc. 
Ind,  journal  (Old  Series),  XJV.,  6. 

Habitat. — A  small  undershrub,  more  scabrid  and  hispid  than  the  pre- 
cedine,  found  in  the  Panjib  plains  and  hills  from  Ddhi  westward,  and 
distributed  to  Affi^hinistin  ana  Baluchistin. 

Medicine.— The  seeds  are  used  in  diarrhoea,  gonorrhoea,  and  haemorr- 
hoids. Stewart  thinks  that  from  their  vernacular  name  these  seeds 
seem  to  be  confounded  in  Native  medicine  with  those  of  LallemaatiA 
Royleana. 

Fodder.— The  plant  is  greedily  browsed  by  sheep  and  goats  in  many 
parts  of  the  Panjib. 

S.  lanata,  Roxb.,-  Fl.  Br.  Ind.,  IV.,  6j4. 

Habitat.-*A  herbaceous  plant,  found  in  the  Western  Himalaya  at 
altitudes  from  5,000  to  8/x>o  feet. 

Medidne.— According  to  Stewart  this  species  is  often  confused  with 
S.  Moorcroftiana.  It  may  be  used  separately  or  as  an  adulterant,  but  the 
majority  of  writers  who  deal  with  this  subject  very  probably  refer  to  the 
more  Alpine  species. 

S.  Moorcroftianai  Wall.;  Fl.  Br.  Ind.,  IV.,  6s4' 

VertL'—KalliJarri,  shobri,  thut,  halu,  gurgumna,  lapkra,  Papra,  Pa. 

Refercflcet.— /)C.,  Prod.,  XJJ.,  286;  Stewart,  Ph.  PL,  ^2;  Gametteer, 
N.  W.  P.,  X.,  315  ;  Agrx.'HorH.  Soc.  Ind.  journal  (Old Series),  XIV.,  4. 

Habitat.— A  tall,  robust,  perennial  herb,  found  in  the  North-West  Pan- 
jib  plains,  the  Salt  Range  (according  to  Stewart),  and  the  Western  Himd- 
laya  from  6,000  to  9,000  f eeU 

Medicine.— In  the  Panjib  most  parts  of  this  plant  are  firiven  medicinally. 
The  ROOT  is  prescribed  in  coughs,  and  the  seeds  are  used  as  an  emetic  aiid 
in  cases  of  haemorrhoids.  The  leaves  also  are  officinal.  Thev  are  ap- 
plied to  the  skip  in  cases  of  itch  and  as  a  poultice  in  boils  and  wounds. 
In  Lahore,  the  seeds  are  given  in  colic  and  dysentery,  and  are  applied 
to  wounds. 

Special  Opinion. — **Is  recommended  in  chronic  afiFections  of  the 
skin  "  {Civil  Surgeon  J.  Anderson,  M.B,,  Bijnor,  N.^W.  P.). 

Food.— The  stalks  are  in  some  parts  peeled  and  eaten.  They  have  a 
mawkish  sweet  taste  {Stewart). 
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Tlie  Garden  Sage  t  Niapa  Baik.      (W.  R.  Clark,) 


SAMADERA 

indica. 


Sahria  officmalis,  Zmn. 
Gakdsn  Sags. 

VWL^Salbia  sefakttss  (Aintlto),  HiNO. 

RtitnnctB.'-Vouri,  Hort.  Sub,  Cal.,  45A; 
peHs,,4S7  ;  U,  S,  DUpens,,  rstk  Ed,.  12649  Firmii 
deninfrfor  India,  IS9;  Lisboa,  U.  PL  Bomb,,  168; 


Beng,  Dis- 
#r,  manual  of  Gar- 
*irdwood,  Bomb.  Pr,, 
youm,  Agri.'Horti. 


66;  Balfour,  Cyclop,,  III,,  5/0 ;  Sfidth,  Die,,  36tj 

Soc.  {New  Series),  IV,,  3s ;  1876^8,  44;  Gob,,  Mysore  &  Coorg,  I,,  64, 

Habitat.— The  true  Sage  of  European  gardens  is  a  native  of  the  aouth 
of  Europe,  but  has  been  intrbduccxl  into  England  as  a  culinary  herb. 
In  the  climate  of  India  it  is  a  very  delicate  plant,  and  can  be  kept  alive 
through  the  hot  and  rainy  seasons  only  with  Uie  greatest  care  {Firminger), 
so  that  its  cultivation  is  practically  confined  to  the  gardens  of  the  Europeans 
in  India.  The  herb  can  easily  be  raised  from  seed  in  the  cold  weather, 
but  Dr.  Voigt  states  that  plants  introduced  into  the  Calcutta  Botanical 
Gardens  in  1809,  although  they  grew  well,  did  not  flower.  The  leaves 
are  imported  into  India  for  culinary  use,  and  Firminger  recommends  that 
no  attempt  should  be  made  to  allow  the  sfarden  sage  in  India  to  flower, 
but  that  the  plants  should  be  raised  annually  from  freshly-imported  seeds, 
and  the  leaves  plucked  off,  dried,  and  stored  at  the  beginning  of  the  hot 
season. 

Medicine.^  Sage  is  feebly  tonic,  astringent,  and  aromatic  in  its  proper- 
ties. By  the  ancients  it  was  highly  esteemed,  but  is  now  little  used  except 
as  a  condiment.  It  was  at  one  time  used  in  Europe  as  a  substitute  for 
tea  (V,  S.  Dispensatory), 

Food.~The  dried  lbavbs,  mostly  imported  from  Europe,  are  used  as  a 
condiment  by  the  Europeans  in  India. 

S.  plebeia,  i?.  Br. ;  Fl.  Br.  Ind,,  IV,,  Sjj, 

Syn.^S.  BRACHIATA,  Roxb,;  0)  S.  PARVIFLORA,  Roxl, ;  OCIllUll  FA8TI- 

GlATUll,  Roth,;  LUMNITZBRA  FASTI QI ATA,  Spreng, 
Vera. — Koka-buradi,  hhU'tulsi,  Beng.  ;  Sathi,  samAndar-sok,  Pb./  Kinrot 

Sind;  (The  seeds—)  Kammar*kas,  Bomb. 
Refereaces.— />C.,  Prod,,  XII,,  3ss;  Roxb,,  Fl,  Ind,,  Ed,  C.B,C„  Mi 
Voigt,  Hort.  Sub,  Cat,,  4S5;Dalg,  6f*  Gibs,,  Bomb.  Fl„  209-210;  Ste" 
wari,  Pb,  Pl„  172;  Dymock,  Mat,  Med.  W,  Ind,,  61  r;  Atkinson,  Him. 
Dist,,  703;  Drury,  U,  PI,,  38o  ;  Gametteer,  N,-W,  P„  /.,  83 ;  IV„  Ixxvi,; 
Ind,  Forester,  KU,,  App.  19, 
Habitat-^A  stout  annual  herb,  6  to  i8  inches  high,  met  with  through- 
out the  plains  of  India,  and  ascending  the  hills  to  an  altitude  of  5,000  feet. 
It  is  distributed  to  China,  the  Malay  islands,  and  Australia,  but  is  absent 
from  Ceylon. 

Medicine.— The  sbbds  are  valued  on  account  of  their  mucilaginous  pro- 
perties, and  are  given  by  Native  practitioners  in  cases  of  gonorrhoea  and 
menorrhagia.  They  are  used  in  Bombay  to  increase  the  sexual  powers 
{Dymock), 

Domestic  Usea. — [The  mucilaginous  sbbds  are  employed  to  anoint 
women's  hair  and  keep  it  glossy  and  in  its  place  {Trans,,  Med,  ^  Phys. 
Soc,  Bombay),  [The  seeds  are  said  to  be  used  to  kill  vermin  {Dalself), 
but  Dymock  thinKs  this  statement  to  be  a  mistake. — Ed.] 

SAMADERA)  Gartn.;  Gen.  PL,  /.,  j/o. 
Samadera  indicaj  Gcerfn. ;  Fl.  Br.  Ind.,  /.,  j/p  /  Wighl,  77/.,  /.  6S; 

[SiMARUBSX. 

This  tree  is  the  source  of  the  Nibpa  Bark  of  Commerce. 
Syn. — NiOTA  penta-pbtala,  Poir. 

^9  A  S.  749 


743 


HB0ICINB. 
744 


FOOD. 
Leaves. 

7S 


mDicmc 

SMds. 

747 

DOMESTIC. 
Seeds. 

74« 


749 


Digitized  by 


Google 


452 


Dictionary  of  the  Economic 


SAMBUCUS 
Ebulus. 


A  Sobstitirte  for  Quassia. 


OIL. 
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Vera. — NUpt^  Tam.i  KaringkoUh  Malabar;  Samadarot  Sing.  ;  Kathai^ 

BURM. 

References.— DC,  Prod.^L,  S92;  Kurt,  For.  Ft.  Burm.,  /.,  joo;  Bed- 
donu,  FL  Syl9.,  4(9  .*  Gamble,  Man.  Timb,,  64;  ThwatUs,  Bn,  Ceylon  PI., 
70;  Rkeede,  Hori,  Biol.,  K/.»  i.  18;  Grah.,  Cat.  Bomb.  Pl.,S7;  Dymoek^ 
Mat.  Med.  W.  Ind.,  »nd  £d,,  141 ;  FlUck.  &  Hanb.,  Pharmacol,,  tsS; 
U.  S.  Ditpens.,  tsth  Sd,,  1744;  Dymock,  Warden,  6f  Hooker,  Pkarm, 
Ind.,  I,,  293;  Year-Book  Pharm.  {18S6),  tg6;  Lisboa,  U.  PI.  Bomb.,  3^. 
Habitat.— A  tree,  30  to  35  feet  high,  found  in  the  Western  Peninsula, 
South  Konkan,  and  Malabar ;  also  met  with  in  Ceylon. 

Oil. — ^The  SBBD  is  brown,  curved,  and  yields  on  expression  an  <m1  which 
is  used  medicinally. 

Medidne.— The  bark  is  of  a  pale  yellow  colour;  it  contains  a  bitter 
principle  called  Samaderin,  has  a  taste  like  quassia,  and  is  used  by  the 
Natives  on  the  Malabar  coast  as  a  febrifuge.  An  infusion  of  the  wood 
is  taken  as  a  general  tonic.  Sandals  made  from  the  wood  are  supposed  to 
keep  off  malaria  and  other  diseases,  but,  probably,  only  from  then*  protecting 
the  feet  and  not  from  any  medical  property  of  the  wood.  The  oil  extracted 
from  the  seeds  are  said  to  form  a  gooa  local  application  in  rheumatism. 
The  bruised  lbavbs  are  externally  applied  in  erysipelas,  and  the  sbbds 
are  worn  round  the  neck  as  a  preventive  of  asthma  and  chest  affections 
(Rheede).  The  root,  as  well  as  the  seeds,  is  used  medicinally  by  the 
Cingalese.  This  drug  may  well  be  used  as  a  substitute  for  quassia 
{Dymock). 

Chbmical  Composition.— [DeVrij  (1872)  expressed  from  the  seeds 
33  per  cent,  of  a  light  yellow  bitter  oil,  wnich  contains,  according  to 
Ouaemans,  84  per  cent,  of  olein  and  16  per  cent  of  palmitin  and  stearin. 
The  bitter  principle,  samaderin,  was  yellowish,  and  soluble  in  water  and 
alcohol  ana  amorphous ;  Tonningen  (1858)  had  obtained  it  from  the  seed 
and' bark  in  white  scales,  which  became  yellow  with  nitric  or  hydrochloric 
acid,  and  violet  red  with  sulphuric  acid.  Fluckiger  calls  it  quassiin.  (S€4 
Year -Book  Pharm.,  1886,  p.196  ;  Phartnacog.  Indices.)  ^Bd.\ 

Strnctore  of  the  Wood*-*Light-yellow,  soft,  devokl  of  heartwood. 
Weight  26ft  per  cubic  foot. 

Samadera  luddai  Wall. ;  Fl.  Br.  Ind.,  /.,  5/9. 

Syn. — Niota  lucida.  Wall. 
Vtm.^Ka-thay,  BuRM. 

Reference.— Afosffit,  Burma  and  Hs  People,  416,  I64. 
Habitat.— A  small  tree,  very  nearly  alli^  to  S.  indica,  perhaps  only  a 
variety,  found  on  the  low  grounds  near  the  sea-coast  in  Burma  and  on  the 
Andaman  Islands. 

Medidae. — The  lbavbs  are  intensely  bitter  and  taste  like  quassia. 
Perhaps  this  plant  also  possesses  the  virtues  of  the  preceding  {Mason). 

[III.,  242. 
Samara  RibeSi  Kurz  ;  see  Embelia  Ribet,  Burm. ;  Mtrsinbjb;  Vol. 

S*  robustai  Kur%  ;  see  Bmbelia  robosta,  Roti^^  \  Vol.  III.,  243* 
SAMBUCUS,  Linn.  /  Gen.  PL,  IL,  3. 

A  genus  of  shrubs  or  small  trees,  compristng  lo-ia  species,  found  through- 
out all  the  temperate  regions  except  in  South  Africa.  Three  species  are  natives 
of  the  Indian  Peninsula,  two  of  which  are  considered  by  the  Natives  to  be  of 
economic  value. 
Sambucus  Ebulus,  Linn. ;  Fl.  Br.  Ind.,  III.,  2  ;  Caprifoliaci*. 
The  Dwarf  Elder,  or  Danewort. 
Vera. — Richh  kas,  mushkidra,  ganhtUa  gdndal,'gw4ndisk,  shke^tdsar,  Pb. 
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The  Elder  Trees :  Sand. 


{W.  R.  Clark.} 


SAND. 


Refereiicet.— 5/tf«ar/,  Pb.  PL,  tt4  ;  Brandts,  For.  Fl„260;  Qamhle,  Man. 

Timb.,  213;  Rovle,  III.  Him.  Bot.,  236  (Treasury  of  Botany,  II.,  lorSf 

Honigberger,  Thirty-five  years  in  the  Bast,  II.,  340;  Balfour,  Cyclop. 

Ind.,  III.,  5t3;  journal  Agri.'HorH.  Soc.  Ind.  {Old  Senes),  XIV.,  4S  i 

Ind.  Forester,  XIII.,  68. 

Habitat.— A  greearious,  herbaceous  plant,  growing  from  a  perennial 

root-stock,  found  m  Kashmir  and  some  parts  of  the  Western  Himalaya, 

at  altitudes  between  6,000  and  10,000  feet.    It  is  distributed  to  Europe, 

North  Africa,  and  Western  Asia. 

Medicine.-*The  koots  and  berrirs  have  purgative  properties,  and  are 
employed  in  Kashmir  in  the  treatment  of  dropsy  (Honigberger). 

Domestic.— The  smell  of  this  plant,  escfecially  when  bruised,  is  most 
foetid  like  that  of  burnt  flesh.  Tinder  is  said  to  be  made  from  its  bark  (?) 
on  the  Chenab  {Stevari). 

Sambucus  javanica,  Blume;  Fl.  Br.  Ind.,  III.,  2. 

Syn.— S.  WioHTiANUS,  JVall.f  S.  rubra.  Ham.;  S.  Thunbbrqiana, 

Miq.  s  S.  SP.,  Griff. 
VtttL-^Galeni,  Nbpai.. 

References.— JPMfjr,  For.  Fl.  Burm.,  II.,  $:  Gamble,  Man.  Timb  ,  2i3. 
'  Habitat.— A  small  tree,  with  light-brown  rather  corky  bark ;  met  with 
in  the  Eastern  Himalaya,  from  4,000  to  8,000  feet  and  on  the  Khdsia  Hills. 
It  is  distributed  to  Java,  China,  and  Japan. 

Structure  of  the  Wood.— White  andf  soft,  the  pores  small,  and  aggre- 
gated in  groups. 

S.  nigral  Linn. 

Tm  Common  Elder  orBoRsTESs;  Sursau,  Fr.;  Flisdbr- 
BLUMEN,  Germ. 
Syn.— S.  vulgaris,  Lamh. 

VerxL^Ukti  khaman  (according  to  AInslie)  Arab. 

References.— K<?^^,  Hort.  Sub.  Cat.,  398;  Ainslie,  Mat.  ind.,  T.,  it8 ; 
Pharm.  Jnd..  tog  j  Smith,  Did.,  r6s ;  Treasury  of  Botany,  II.,  lotS. 
Habitat — A  shrub  or  small  tree  reaching  a  height  of  20  feet,  native 
of  all  parts  of  Eupore  and  extending  into  Asia  west  of  the  Caucasus.  It 
is  cultivated  in  India  to  a  small  extent  in  botanical  gardens,  and  is  said  to 
occur  wild  (7|  in  the  Kangra  District  The  flowers  are  imported  into  India 
for  medicinal  use. 

Medidne. — The  flowers  are  gently  stimulant  and  sudorific.  They  are 

.  sometimes  prescribed  as  a  laxative  to  infants.    In  large  doses  thev  are 

said  to  cause  nausea  and  diarrhoea.     Elder  flower  water  is  used  as  a 

vehicle  for  other  medicines,  especially  in  lotions.    It  is  mildly  stimulant 

{WaH,  Calc.  Exhib.  Cat.). 

Special,  Opinion.— §  *'  Elder  flower  water  is  useful  as  an  external 
application  in  urticaria"  (J.  Parker,  M.D.»  Deputy  Sanitary  Commission" 
er,  Poona). 

SAND. 
Sand>  Manual  of  Geology  of  India,  Pi.  /.,  ^jj. 

Sable,  Fr. ;  Sand,  Germ.  ;  Arena,  rena,  sal  brui,  Ital. 
Vtm.'^Balu,  reti.  Hind.  ;  Rami,  Arab.;  Arena,  Prrs. 
Refereaces.— ir.    W.  Hunter,  Statist.  Acct.  Beng.,  III.,  3^2;    Ga^et- 
teers  :^ind,  /,  22;    Balfour,  Cyclop.  Ind.,  I.,  917  /  ///./  St7* 
The  following  account  of  the  occurrence  of  sand  in  India  is  an  abstract 
of  what  will  be  found  in  the  Manual  of  ike  Geology  of  India  (v.s.  I.e.). 
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OccuRRBNCB.-^Sand  is  found  in  most  places  along  the  Indian  coast, 
and  the  rivers  and  streams  of  the  Peninsula  form  immense  deposits  of  it. 
Large  tracts  of  blown  sand,  >^.,  sand  drifted  by  the  wind,  form  low  hillocks 
on  many  parts  of  the  Eastern  coasts,  vtjr.,  north  of  Orissa  in  the  Midna- 
pore  District,  and  southward  at  intervals  along  the  whole  of  the  East 
coast.  The  sand  is  derived  from  the  sea-shore,  and  blown  up  into  ridges 
at  right  aneles  to  the  prevailing  wind.  Small  patches  of  it  also  are  some- 
times found  on  the  banks  of  backwaters,  and  frequently  the  sand  ridges 
extend  inland  for  as  far  as  two  or  three  miles,  the  ground  between  the 
ridges  being  flat,  and,  in  some  cases,  even  marshy. 

On  the  Malabar  coast,  sand  dunes  are  equally  common,  and  by  ac- 
cumulating on  spits  of  sand,  they  contribute  to  the  formation  of  lagoons 
or  backwaters.  In  the  northern  portion  of  the  west  coast,  about  Bombay, 
no  sand  hills  have  been  observed,  probably  because  the  detritus  from  the 
trap  rocks  there  does  not  form  a  suitable  material,  but  further  north  a^ain, 
in  Surat,  Broach,  and  parts  of  Kathiawar  and  Cutch*  there  are  consider- 
able tracts  of  blown  sand  in  the  neighbourhood  of  the  sea-shore. 

Sand  dunes,  however,  are  not  confined  to  the  sea-shore,  but  occur  to 
a  greater  or  less  extent  along  the  beds  of  most  of  the  rivers  of  India.  By 
far  the  greatest  and  most  important  accumulation  of  blown  sand,  however, 
occurs  in  the  tract  of  country  known  as  the  Great  Indian  Desert  between 
Sind  and  Rijputina.  This  is  a  great  sandy  tract,  which  covers  an  area  of 
upwards  of  77.000  square  miles.  It  is  entirely  destitute  of  streams  of  water, 
with  but  few  hills  of  rock  and,  in  the  greater  part  of  its  extent,  consists  of 
dunes  of  blown  sand  called  by  the  natives  ihar^  thur,oT  ihuL  It  is, 
however,  neither  absolutely  barren,  nor  uninhabited;  indeed,  although 
the  population  is  thin,  villages  are  found  throughout  it,  and  immense  herds 
of  camels,  cattle,  sheep,  and  goats  are  pastured  on  the  scanty  vegetation. 
The  general  direction  of  the  sand-drift  is  from  south-west  and  south- 
south-west,  the  direction  from  which  strong  winds  blow  during  the  hot  sea- 
son, and  it  is  evidently  frotn  this  direction  that  the  sand  has  accumulated. 
Many  of  the  sand-hills  are  evidently  of  great  antiquity ;  they  often  show 
marks  of  denudation  from  the  action  of  rain,  and  in  places  are  worn  into 
riavines  several  feet  in  depth. 

It  is  probable  that  this  sand,  which  is  indistinguishable  from  that  of  the 
sea-coast,  has  really  been  derived  from  the  shore,  and  that  in  post-tertiary 
times  the  Ran  of  Cutch  and  the  lower  portion  of  the  Indus  valley  were 
occupied  by  the  sea.  The  form  of  the  rocky  ridges  around  Balmir  and 
Jesafmir  shows  that  they  were  shaped  by  subaerial  not  by  marine  denuda- 
tion, and  it  is  probdble  that  the  central  portion  of  the  desert  was  land,  whilst 
the  Indus  valley,  the  Ran,  and  the  Ldni  valley,  were  occupied  by  sea. 

Besides  the  Great  Indian  Desert,  there  are  other  large  tracts  in  the 
Panjdb,  repeating  on  a  smaller  scale  the  phenomena  of  the  Thar  and  R^j- 
putana  desert.  The  most  important  of  these  is  in  the  Sind-Sagar  Dodb, 
Detween  the  Indus  and  Jhelum ;  but  there  is  a  barren  tract  in  the  Rachna 
Doib  between  the  Chenab  and  Ravi,  and  sand-hills  occur  in  places  also  in 
the  Bari  Dodb  between  the  Ravi  and  Sutlej. 

Uses.— Except  for  mixing  With  clay  to  make  pottery,  etc.,  tor  with'  Kmc 
for  mortar,  sana  is  not  much  used  in  India  for  economic  purposes.  The 
clean  sharp  sand  derived  from  the  smaller  streams  is  most  employed,  as 
sea-sand,  owing  to  the  presence  of  salt,  is  objectionable.  Wha^  hunkar 
lime  is  used,  surH  or  pounded  brick  is  preferred  to  sand,  as  it  makes  a 
stronger  mortar.  A  valuable  kind  of  fine  sand,  much  used  in  Calcutta 
for  making  mortar^  is  du^  up  from  the  old  bed  of  the  Saraswati  river  at 
Magrah  in  the  Hughli  Distnct. 
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Sandal  woody  see  Santalum  album,  Linn.,  Santa lacb^s. 

SAND-BINDING  PLANTS. 
Sand-Bindinff  Plants. 

References. — Baron  F.  von  Mueller^  Select  Extra-tropical  Plants,  4^S ! 
Madden,  Useful  Native  Plants  of  Australia,  85,  349,  <5^,  642,  643,  6^  ; 
Man.  Madras  Adm.,  II.,  27;  R.&  A.  Dept.  Correspondence  regarding 
Sand^inding  Plants,  iS8»4i3 ;  ArH.*HarH.  Soc.  Ind.  Journal  {Old 
Series),  IX.,  174:  Balfour,  Cyclop.  Ind.,  III.,  SiS. 

Cnltivation  of  Saad-biodiiig  Plants* 

To  a  certain  extent,  sand-bindtne  plants  grow  naturally  along  the  sea 
shores  of  the  Indian  Peninsula,  and  on  the  margins  of  the  inland  sandy 
deserts,  and  some  efforts  have  been  made  to  cultivate  such  plants  and  so 
prevent  the  encroachments  of  sand  blowing  from  the  sea-shores,  the  deserts, 
and  the  beds  of  man^  of  the  great  rivers  on  to  the  surrounding  country. 
Much,  however,  remains  to  be  done  in  this  direction ;  but  until  the  Natives 
are  educated  to  an  intelligent  conception  of  the  value  of  the  efforts  being 
made,  little  can  be  accomplished,  as  at  present  they  are  too  apt,  not  ap- 
preciating the  conservative  desigfn  of  the  cultivation  of  these  plants,  to  use 
them  as  fuel,  and  thus  destroy  their  greatest  protection  from  the  ad- 
vapcinf^  sand.  Other  countries  have  been  more  fortunate  than  India. 
Thus  m  Holland  the  great  sea  dyke  owes  its  stability  to  these  plants, 
which  are  carefully  protected  by  Government;  along  the  shores  of 
Great  Britain,  as  in  Lincoln  and  Suffolk,  etc.,  the  quantity  of  dry  land  has 
been  increased  by  the  propagation  of  the  Bent  Star  or  Sand  Carex  (Carex 
arenaria)  and  the  Lyme  grass  (Elsrmos  arenarins),  and  in  the  Landes  of 
Gascony,  Bremontier  recovered  100,000  acres  of  land  fiom  the  blown  sand 
by  planting  the  cluster  of  pouch  pine  (PInns  maritinia).  In  Australia,  too, 
this  class  ^  plants  has  b^  largely  utilised  ;  indeed.  Baron  F.  von  Muel- 
ler Enumerates  no  fewer  than  80  genera,  many  species  of  which  he  recom- 
mends as  useful  to  consolidate  land  on  which  blown  sand  has  accumulated, 
and  to  prevent  its  further  encroachments. 

The  following  precis  of  the  correspondence  of  the  Government  of  India 
(Revenue  and  Agricultural  Department)  will  perhaps  best  convey  to  the 
reader  some  idea  of  the  efforts  that  have  been  made  in  India  to  cultivate 
this  class  of  plants. 

In  August  1882,  Surgeon-Oeneral  E.  Balfour  wrote  to  the  Private 
Secretary  of  His  Excellency  the  Viceroy,  suggesting  that  an  effort  might 
be  made  by  the  Agricultural  Department  to  bind  the  loose  sands  blowing 
on  and  from  the  1^  of  the  Indus,  the  Indian  desert,  as  also  the  sands  in 
the  south  of  India,  in  the  Tinnevelly  and  other  districts,  and  that  the  seeds 
of  the  sand-binding  plants  referred  to  in  his  Cvchpcedia,  as  well  as  those 
of  other  desert  plants,  might  be  collected  and  planted  a  little  to  windward 
of  the  sand  tracts  in  double  rows  with  a  row  on  the  edge  of  the  sands. 
He  also  advocated  that  supplies  of  seed  of  sand-binding  and  sand-coast 
plants  should  be  obtained  from  the  Victorian  Acclimatisation  Society, 
from  BarOn  F  von  Mveller  of  the  Melbourne  Botanic  Gardens,  and  from 
the  Cape  Governments,  and  he  added  that  the  Bombay  and  Rdjput 
Governments  would  also  doubtless  render  assistance  in  the  direction 
indicated.  On  receipt  of  this  letter,  the  Revenue  and  Agricultural  Depart- 
ment addressed  the  different  Agri.- Horticultural  Societies  in  India,  the 
Governments  of  Madras,  Bombay,  the  North- West  Provinces,  and  Bengal, 
the  Home  Department,  and  the  Acclimatization  Society  of  Adelaide  for 
any  Information  that  might  be  available  on  the  subject  of  sand-binding 
plants%  Replies  from  all  these  sources  were  received,  abstracts  of  which 
are  given  below. 
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CULTIVATIOM 


The  Director^  AcclimoHsaiion  Society,  Melboums,  merdy  referred 
the  Government  of  India  to  Baron  F.  von  Mueller's  *' Select  plants 
for  industrial  culture  and  naturalisation "  which  appeared  in  1880,  and 
in  which  all  the  principal  sand-bindingf  plants  are  enumerated.  The 
Agri,^ Horticultural  Society  of  India  suggested  the  consultation  of  a  paper 
by  Dr.  Oieghorn,  publshed  in  1855,  in  the  ninth  volume  of  the  Journal  of 
the  Society,  and  reproduced  by  Dr.  Balfour  in  his  Cyclopcedia,  in  which  the 
cultivation  of  various  plants  indigenous  to  the  sandy  tracts  in  the  Madras 
Districts,  and  their  careful  preservation  under  Government  direct*on,  is 
recommended  for  the  purpose  of  consolidating  the  sands.  The  Agri.^Hor' 
ticultural  Society  of  Madras  reported  as  to  the  protection  afford^  against 
blowing  sands  by  the  planting  of  Casnsrina  trees,  and  furnished  a  list  of 

giants  collected  amongst  the  sand-hills  to  the  south  of   Madras  by  the 
uperintendent  of  the  A^«- Horticultural  Gardens,  many  of  which,  it  was 
stated,  might  prove  serviceable  in  fixing  and  binding  blowing  sands.    The 
Agri^'Hortictiltural  Society  of  the  Panjdb  replied  that  Hoshiarpur  was 
the  only  place  in  the  Province  where  attempts  were  made  at  resisting 
sand   encroachments,    and  that  there  belts  of    the  dense  munj  grass 
(Sacchamm  dliare)  were  planted  with  some  success ;  but  that  it  was  not 
likely  that  any  one  plant  would  be  found  equally  success  ful  throughout 
India.    They  recommended  that  the  wild  and  easily  grown  weeds  of  each 
locality  should  be  tried.  The  Madras  Government  forwarded  a  report  from 
Dr.  BIdie,  in  which  he  enumerated  various  sand-binding  plants,  all  of  which 
had  been  successful  in  varying  circumstances  in  reclaiming  sandy  tracts. 
Protective  measures  against  the  encroachments  of  sand  appear  to  have  been 
undertaken  at  various  periods  in  Madras,  and  with  a  fair  amount    of 
success,  but  as  the^  were  mainly  due  to  the  efforts  of  private  individuals 
they  were  not  continuous,  nor  dia  they  extend  over  a  wide  tract  of  country. 
Dr.  Bidie  further  noted  that  **  at  various  parts  along  the  Madras  coast  the 
phenomenon  of  natural  drifted  sand-heaps  may  be  seen,  and  that  these 
are  mainly  due  to  the  presence  of  sand-binding  plants,  the  locality  fre- 
quented by  these  being  that  of  the  loose  shifting  sands.    Among  the 
varieties  of  sand-binding  plants  mentioned  by  Dr.  BIdie,   Pandanns  odo- 
rattssimas  is  referred  to  as  particularly  useful  when  it  is  desirable  to  raise 
the  sand-drift  in  larc^e  heaps,  and  at  the  same  time  to  afford  shelter  from 
the  sea-breeze.    The  Alexandrian  laurel  (Calophyllnm  inophjllum)  and 
Phaeniz  sylvestris  are  also  said  to   be  similarly  valuable.    Casnarins 
moricata,  which  thrives  well  near  the  coast,  is  mentioned  as  being  a  most 
important  agent  in  the  reclamation  of  waste  sandy  tracts.     It  is  stated  to 
be  a  most  hardy  plant,  which  will  grow  down  to  high-water  mark,  and  even 
amongst  loose  sand.    It  acts  also  under  certain  conditions  as  a  fructifier 
of  the  soil. 

The  Superintendent  tf  the  Government  Botanical  Gardens,  North-  West 
Provinces  and  Oudh,  advised  that  sand -binding  plants  exclusively  should 
not  be  us^  as  an  agent  in  the  reclamation  of  waste  sandy  tracts.  He 
referred  to  the  action  of  nature  in  protecting  desert  oases  as  pointing  to 
the  means  that  should  be  adopted  in  the  case  of  sand-drifts.  He  ursred 
that  as  these  fertile  patches  are  protected  by  forest  vegetation  which  has 
sprung  up  spontaneously,  the  action  of  nature  should  be  imitated  by 
planting  suitable  trees  and  shrubs  of  quick  f^rowth  in  the  sand-blown  area 
to  "be  protected.  He  recommended  the  planting  of  the  trees  in  behs,  facing 
more  or  less  the  direction  from  which  the  sand  is  usually  blown.  He  add^ 
that  in  the  event  of  these  thriving  and  becoming  established,  a  certain 
number  of  herbaceous  plants  of  a  binding  character  would  soon  of  them- 
selves make  their  appearance.  Dr.  King,  Superintendent  cf  the  Royal 
Botanic  Gardens,  Ca/cM^a,  considered  that  the  suitability  of  any  particular 
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plant  for  sand-binding  purposes  was  a  question  depending  for  its  solution 
on  local  knowledge  and  local  conditions,  and  said  he  had  no  doubt  that 
suitable  sand*btnding  plants  could  always  be  found  in  the  immediate  vici- 
nity of  the  tract  affected,  but  he  doubted  the  feasibility  of  any  one  plant  or 
set  of  plants  being  suitable  for  the  widely  vaiyin^  climatic  conditions  of 
India.  The  Bombay  Government  reported  that  m  Smd  some  fairly  success- 
ful experiments  had  been  made  in  the  neighbourhood  of  Karachi,  and  also 
at  Manora,  the  plant  used  in  the  latter  p&ce,  where  the  experiments  were 
most  successful  was  Iponuea  bUoba.  The  results  of  successful  experiments 
made  with  the  goats'  foot  creeper  and  thecolocynth  plant  to  stop  the  sand- 
drifts  at  Dumas  near  Surat  were  also  referred  to.  This  last  experiment 
consisted  in  making  a  hedge  (of  dead  bdvals  fixed  with  stakes  driven  into 
the  ground)  in  the  sandy  soil  near  the  border  of  the  firm  land.  The  sand 
blowing  against  the  h«lge  formed  a  bank,  and  the  belt  of  land  behind 
was  thus  effectually  protected  and  creepers  g^w  freely  over  it.  Another 
belt  of  land  was  then  protected  by  another  hedge,  running  parallel  to  the 
lirst,  and  so  on  till  the  margin  of  the  sea  was  reached. 

The  above  may  be  said  to  indicate  the  experiments  that  have  been 
made  in  India  with  regard  to  the  propagation  of  sand-binding  plants,  but 
it  may  be  said  that  no  experiments  for  this  purpose  can  be  successful,  unless 
they  are  conducted  over  very  considerable  areas  and  under  Government 
8upervisk>n,  so  that  the  plants  grown  may  be  allowed,  to  the  fullest  extent 
possible,  to  effect  the  purpose  for  which  they  are  used,  and  not  be  interfered 
with  on  any  pretext  whatsoever.  It  would  be  well  also»  before  introducing 
from  abroad  seeds  of  plants  which  might  not  thrive  in  India,  to  make 
extensive  and  long  continued  trial  of  the  hardiest  and  most  easily  grown 
plants,  indigenous  to  the  various  districts  in  which  land  protection  is  neces- 
sary. The  appended  list  contains  the  more  important  ajid  common  sand- 
binding  plants  which  occur  in  India  :— 


Acada  arabica,  WiUd. 
A.  ^nimea,  Willd. 
A.  Jacqnemontii,  Benth, 
Agave  americana,  Linn. 
Agrostis  alba,  Linn. 
Alhagi  manromm,  Desv. 
Aodropogon  foveolatns,  Del, 
A.  laniger,  Desf. 
Aristida  depressa.  Rets, 
A.  setacea,  Rets. 
Atriplez  iinmmnlaria,  Lindley. 
Caldtrbpis  gigantea,  R,Br. 
C.  procera,  R,Br. 
Canavalia  obtusifolia,  DC. 
Cappaiis  aphylla,  Roth. 
C.  spinosa,  Linn. 
Casnarina  eqnisetifolia,  Forst. 
Cenchms  catharticos,  Del, 
C.  montanos,  Nees. 
Eleusine  egyptica,  Pers. 
E.  flagellifera,  Nees, 


Elensine  tdndicay  Duthie^ 
EUonams  liirsiitiis»  Munro, 
Indigofera  sp. 

Hydrophylaz  maritiiiia,  Linn, 
Ipom«a  tuloba,  Forsk, 
Jatropha  Cnrcas,  Linn. 
1.  glandulifera,  Roxb, 
Laniuea  pinnatifida,  Cass, 
Melaiiocenchris  Royleana,  Nees. 
Opontia  Dillenii,  Naw. 
Pandaans  odoratissimus,  Willd. 
Pemiisetnm  ceochroides,  Rich. 
Perotis  latifolia,  Ait 
Pnpalia  ofbicnlata»  Wight. 
Sacchamm  dliare,  Anders. 
Salvadora  oleoides.  Dene. 
S.  persica,  Linn. 
Spinifez  sqnarrosiis,  Linn. 
Sporobolns  orientaHs,  Kunth. 
Tamarisk  galHca,  Linn. 
ZiiyphaM  munmnlaria,  W.f^  A. 


SANDORICUM,  Cav.;  Gen.  PL,  /.,  333- 
Sandoricum  indicum,  Cav.;  Fl.  Br.  Ind.,  /.,  S53f  Meliacea. 

Syn. — S.   NERVOSUM,  Blvme;    S.  TBRNATUM,  BluflCO ;    S.  GLABBRR1MUM, 

Hassk. ;  Trichilia  nervosa,  ^ahl. ;  Mblia  kcxtjapb,  Burm.;  T.  vbn- 
OSA,  Spreng. 
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p,  69,96;  PL 
Sandstone,    Frbbstonb,  Millstonk  Grit,  "jS'itf./ Grbs»  Pr.f 


Vtm^-^TkiHo,  BuRM.;  Sanior,  Malay. 

ttti^rtactB.'-Roxb^  Fl,  Ind.,  Hd.  C.B.C.,  368}  Kurs,  For.  Fl.  Burm,,  /., 
117;  Beddome,  Fl.  Sylv.,S5;  Gamble,  Man.  Timb.,t2:  Grak.,  Cat. 
Bomb.  PI.,  3t:  Mason,  Burma,  4Sf,  SV*7S9!  Rumphtut,  Amb.,I., 
t67,  t.  64:  Ltsboa,  U.  PI,  Bamb^  42  ;  Gaaeiteer,  Mysore  &  Coorg.  h, 
S2J  Ind  Forester,  I.,  S63 ;  XIIL,  134 ;  Joum.  Agrt.'fforti.  Soe.  Imd^ 
IX.,Sel.,40,S7' 
KaUtat— A  lofty»  evergreen  tree  of  Burma,  introduced  into  Southern 
India.    It  is  distributed  to  the  islands  of  the  Malayan  Archipelago. 

Medidnc^Rumphius  says  that  the  root,  bruised  with  vinegar  and 
water,  was  used  by  the  Amboyans  in  his  time  as  a  carminative,  and  that 
some  Native  practitioners  vaunted  this  preparation  as  an  excellent  medi- 
cine in  cases  of  diarrhoea  and  dysentery. 

Pood—The  FRUIT  is  c^  the  size  of  an  orange,  and  is  occasionally  called 
the  wild  mangosteen,  from  its  resemblance  to  that  fruit  It  has  a 
fleshy  acid  pulp  and  makes  a  very  good  jelly,  but  has  a  peculiar  odour. 
The  Natives  eat  the  fruit  raw,  and  esteem  it  excellent  {Mason).  Runv- 
phius  states  that  it  was  much  used  by  the  Amboyans,  both  raw  and 
cooked  with  fish,  in  place  of  lemons. 

Stmctore  of  the  Wood.— Sa{>wood  p^rey ;  heartwood  red,  moderately 
hard,  close  grained,  takes  a  beautiful  pohsh.  Wetc^ht  361b  per  cubic  foot 
Domettic  Uses.— The  wood  is  used  for  carts  and  boat-building.  Rum- 
phlus  states  that  the  wood  was  employed  by  the  Amboyans  for  house- 
building, and  was  thought  by  them  a  particularly  good  and -durable  timber 
for  the  purpose. 

SANDSTONE. 
Sandstone,  Manual,  Geology  qf  India,  Pi.  /.,  k2,  6g,  96;  Pi.  11^ 

i486,  K03i  III.,S40. 

,  Sng.f  Grbs,  Fr.;  Sano- 

STBIN,  Germ.  ;  Pietra  arbnaria,  ItaL 

RtittttkCt^— Mason,  Burma  and  Its  PeopU,  gSf,  735;  Baden  Powell, 

PkPr.,  J5>  36;  Settle.   Rep.,  Central  Provinces  {Ckanda  Dist.),   106; 

{Upper  Godavery    Diet.),  5;  Gaaetteers '.^Bombay,   VI.,  it ;  Central 

Provinces  {i87o),  sg  ;  Balfour,  Cyclop.  Ind.,  III.,  sig. 

Occurrence. — The  following  account  of  the  occurrence  of  sandstone  in 

India  has  been  mainly  abridged  from  the  Manual  cf  Geology  {v.  s.,  l.x.). 

The  two  great  rock  systems  of  India,  the  Vindhyan  and  the  Gond- 
wina,  are  essentially  sandstone  formations.  The  term^Vindhyan  forma- 
tion^ was  at  first  employed  as  a  collective  name  for  the  beds  in  the  great 
rock  basin  extending  in  an  east  and  west  direction  from  Sasseram,  to 
Nimach,  a  distance  of  600  miles,  and  for  300  miles  north  and  south  from 
Agra  to  Hoshangabad.  Throughout  the  greater  part  of  their  extent,  the 
Vmdhyan  sandstones  are  unconformably  related  to  transition  or  gneis- 
sic  rocks ;  but  in  the  eastern  part  of  their  area,  in  Bundelkhand  and  the 
Son  valley,  they  rest  upon  thick  deposits  nearly  related  to  themselves,  to 
which  the  name  of  Lower  Vindhyan  has  been  applied,  while  the  original 
Vindhyan  formation  has  now  been  distinguished  as  the  Upper  Vindhyans. 
The  Lower  Vindhyan  is  principally  a  limestone  formation  with  subordmate 
bands  of  sandstone  and  shale,  while  the  upper  division  of  the  Vindhyan 
system  is,  in  the  main,  a  sandstone  formation,  with  distinct  bands  of 
shales,  mostly  coarse  and  flaggy. 

The  Gondwina  system  takes  its  name  from  the  old  term  applied  to 
the  countries  south  of  the  Narbada  valley  (formerly  the  Gond  kingdoms, 
and  now  forming  the  districts  of  Jabalpur,  Nagpur,  and  Chhatisgarh  in 
the  Central  Provinces).  In  this  region,  the  most  complete  sequence  of  the 
formations  constituting  the  present  Gondwdna  system,  is  to  be  found, 
although  it  is,  as  a  whole,  vei^  widely  distributed  in  the  Indian  Peninsula. 
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Representatives  of  this  group  occur  in  Sikkim,  Bhutin,  and  the  Daffla 
hills,  in  Cutch,  resting  on  marine  Jurassic  rocks,  and  capped  by  Neoco« 
mian  beds,  in  Uie  desert  between  Sind  and  Rijputina,  and  on  the  east 
coast*  The  main  oocarrence,  however,  is  south  of  a  line  formed  by  the 
valleys  of  the  Narbada  and  Son,  and  north-east  of  a  Hne  drawn  from  the 
sea  at  Masuljpatam  through  Khamamet  and  Warangal,  north-east  of 
Hyderabad.  The  main  areas  of  the  Gondwdna  rocks  are  in  the  Rijma- 
h^  hills  and  Damuda  valley  in  Beneal,  the  Tributary  Mahdls  of  Orissa, 
Chhatis^rh,  Chutia  Nac^ur,  the  Upper  Son  valley  and  Sdtpura  ran^e 
south  ofthe  Narbada  valley  and  the  Goddvari  basin.  Nearly  the  wh^ 
of  the  strata  composing  the  Gondwdna  series  is  probably  of  fluveatile 
origin.  This  system  also  mav  be  divided  into  an  upper  and  lower  series, 
the  Tdlchir,  Damuda,  and  Panchet  groups,  with  ttieir  equivalents,  being 
referred  to  the  lower,  while  to  the  upper  belong  the  Rdjmahdl,  Mahadeva, 
and  Jabalpiu-  eroups.  The  rocks  of  all  these  groups  consist  mainly  of 
sandstones  ana  shales  of  various  kinds,  intermix^  with  coal-bearing 
strata  in  the  Damuda  and  Jabalpur  groups,  with  ferruginous  bands  in  the 
Mahadevi  and  Damuda  groups  and  with  lava  or  trap  in  the  Rdjmahdl. 

Besides  the  sandstone  widely  distributed  in  the  two  great  systems  above 
described,  good  sandstones  are  found  in  the  Bac^  beds  which  oelong  to  the 
cretaceous  period  and  occur  to  the  south  of  Allirajpur  and  Bagh.  Sand- 
stones occur  too  among  the  rocks  of  the  Siwalik  ana  Nahan  groups  (which 
represent  the  upper  and  middle  tertiary  period  of  Europe),  and  at  many 
Himilayan  stations  among  the  Eocene  groups  of  the  Sub- Himalayan  series. 

Uses  of  Sandstone.-— The  following  note  upon  the  '  Sandstones '  of 
India  has  been  kindly  furnished  by  Mr.  H.  B.  Medticott,  late  Director  of 
the  Geolojgrical  Survey  :— >'*  The  rocks  of  the  Vindhyan  and  Gondwdna 
systems  yield  in  many  cases  sandstones  admirably  adapted  for  building  pur- 
poses. From  Chunar,  whence  all  the  finer  stone  used  in  Calcutta  is  pro- 
cured, to  Ruphas  in  Bhartpur,  whence  the  stone  was  taken  for  all  the  great 
buildings  at  Delhi,  the  rocks  of  the  Vindhyan  plateau  have  furnished  sand- 
stone to  all  the  cities  of  the  plains.  In  some  places,  especiailv  in  the  southern 
basins  of  the  lower  Vindh^^an  rocks,  this  sandstone  is  often  more  or  less 
altered  into  a  qoartxite  and  is  no  longer  a  freestone  suitable  for  fine  masonry. 
The  Gondwdna  sandstone  is  generally  coarser  than  the  Vindhyan,  but 
admirablv  fine  sandstone  from  this  formation  has  been  quarried  at  several 
places  alon^  the  Satpura  range  in  the  Narbada  valley  by  the  Great 
Indian  Peninsula  Railway,  and  is  extensivelv  used  from  Jabalpur  to 
Khandwa.  The  sandstones  of  the  Jurassic  beds  in  Kathiawar  and  Cutch 
have  been  much  used  locaHy  as  building  stones* 

The  tertiary  group  in  the  central  zoneof  the  peninsula  occasionally  affords 
good  stone,  and  has  been  extensively  worked  at  Rajahmundry*  Of  the 
great  tertiary  series  in  Sind,  the  limestones  are  generally  preferred  to  the 
sandstones.  The  molassic  sandstones  of  the  oub-Himalayan  zone  are 
generally  too  soft  for  use,  but  the  coarse  hani  sandstone  of  the  Eocene 
series  has  been  much  used  at  the  hill  statk>ns  of  Murree,  Dharmsala^  D^- 
shai,  Sabathti,  and  Kasauli.'*  "  Besides  being  used  for  building  purposes 
the  sandstones  of  Bhartpur  and  of  Chunar  were  largdy  used  for  tel^raph 
posts ;  the  facility  with  which  some  of  the  varieties  split  rendered  it  possi- 
ble to  obtain  posts  i6  feet  long  of  material  which  would  resist  white  ants 
and  the  action  of  the  weather.  These  have  of  late  years,  however,  been 
replaced  by  pillars  of  galvanised  iron,  as  they  were  found  liable  to  snap  in 
two  during  strong  hurricanes'*  (BaU).  Sandstones  suitable  for  millstones 
and  for  grindstones  are  found  in  many  parts  of  India,  and  are  utilised 
k)cally  as  such. 

Sandstone,  t^lezible.~[The  well-known  flexible  sandstones  of  India  are 
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obtained  at  Kariina,  60  miles  due  west  from  Delhi.  It  is  a  locall)-  decom« 
posed  condition  of  a  band  of  gneissose  quartzite  that  is  much  quarried  for 
quernstones  (hand-mills)  (Man.  Geology,  India,  /.,  52).—^!/.] 

SANSEVIERIA,  Thumb.;  Gen.  PL,  HI.,  679. 
Sansevieria  zeylanica,  Willd.;  JFl.  Br,  Ind.,  VI.,  270/  Hamodo- 
Thb  Bow-string  Hbmp.  [rackje. 

S71L— It  seems  doubtful  if  the  Indian    plant  (S.  Roxburghiana,  Sckulti) 
should  be  viewed  as  the  same  as  that  met  with  in  Ceylon  or  distinct.  [Sir 
J.  D.  Hooker  ^n  the  forthcoming^  volume  of  the  Flora  of  British  IfuUa) 
appears  to  regard  it   as  distinct,  and  as  poasiby  indigenous  to  India,  but 
confined  to  the  Western  Peninsula  and  Ceylon,    Roxburgh  speaks  of  it 
as  cultivated  for  itA  fibre.    For  all  practiau  purposes  both  species  may  be 
regarded  as  one  and  the  same,  and  as  of  equal  value  for  their  fibres.— jtf.] 
Vem.— A/«rii/,  mirvd,  Hind.j  Murba^  murakara,  murgli,  gordchakra^ 
murgd,  murgiH,    Bbno.}  Murfoli,    morwa,  ghanruuap'»an.  Bomb.; 
Ghonasofhan^  nag/an^  Mar.  j  Murgali,  Dae. ;  MarM,   maril^kalung, 
Tam.j  Mailai,    mangi,    Salbm ;  Tshama^ada,   chdga,   sdga^  Tel.; 
Niyanda,  Sing.  ;  Varura,,  muruvd.  Sans. 
References.— ^ox&.»  Ft,  Ind„  Ed,  C.B,C„  994;  DaU,  &  Gibs,,  Bomb.  Fl„ 
App„  9t:   Voigt,  Hart,  Sub.  Col.,  656;  THmen,  Sys.  Cat,  Cey,  Pl.^  gS; 
Str  W.  Jones,  Treat.  PL  Ind.,  V.,108 ;  Ainslie,  Mai,  Ind.,  II.,  I9»;  U. 
C.  Dutt,  Mai,  Med.  Hind.,  3 10  ;  Bidie,  Cai.  Raw  Pr.,  Paris  Exk.,  nS ; 
Dymoch,  Mat  Med.  W.  Ind.,  9nd  Ed,,  842;  Drury,  U.  PI,  Ind^  38 1 ; 
Useful  PI.  Bomb.  (XXV.,Bomb.  Gom.],  236  ;  Liotard,  Mem.  Paper-moHng 
Mat.,  5,  6,  14,  18  ;  Indian  Fibres  and  Fibrous  Substances,  Cross,  Beoan, 
King  ^  Watt,  4Si  Christy,  New  Com.  PI.,  VI.,  t3,  f?/  Man.  Madras 
Adm.,  /.,  36o  ;  Nicholson,  Man.  Coimbaiore,  40;  Proceedings  of  the 
Government  of  Madras  {Revenue  Dept.)   {,1884),  187-188;  Gametieer, 
Mysore  6t  Coorg,  I.,  67  :  Agri.-Horti.  Soc.  Ind.,  Trans.,   VIII.  {Pro.), 
38 1 ;  Journal  (Old  Series),  III.,  23-26, 2?4, 226,  (Sel.),  8o^r,  (Pro.),  4'» 
54,  62,  68;  IX.,  tsi /  {Pro.)  149:  X.,  347;  {New  Series),  V^ .  Pro.,  i873, 
t  /  Vlll.Sf  tiS,  121,  if4;  Ind.  Forester,  IX.,  274  f  X.,  89;  XII.,  40. 
Habitat. — A  stemless  bush,  with  perennial  roots,  and  a  rosette  of  six  to 
eight  succulent,  radical  leaves,  the  inner  of  which  are  often  4  feet  long  and 
end  in  a  lone  -  straight  spine,  the  scape,  i  to  3  feet  long,  rising  from  the 
centre  of  the  leaves.    Flowers  racemose,  gpreenish-white,  erect,  tour  to  six 
together  in  clusters.    It  is  found  on  the  eastern  coast  of  India  from  Bengal 
to  Madras;  common  on  the  Coromandel  coast,  in  Cumbum,  and  in  tne 
Dindigal  district    [Dalzelf  &  Qibson  say  that  **  in  Malabar,  of  which  coun- 
try it  is  a  native,  it  does  not  produce  seed.*'    In  Indisa  it  may  be  said  to 
exist  under  cultivation  mainly.    It  is  distributed  to  Ceylon,  Java,  and  the 
coasts  of  China  and  Africa.— £^.] 

Fibre.— From  the  succulent  leaves  is  extracted  a  fibre,  held  in  hifi^h 
esteem  by  the  Natives  on  account  of  its  elasticity  and  consequent  suitable- 
ness for  bow-strings.  Sir  W.  Jones  says  :  -"  From  the  leaves  of  this  plant 
the  ancient  Hindus  extracted  a  very  long  elastic  thread,  called  Maurvi,  of 
which  they  made  bow-strings,  and  which  for  that  reason  was  ordained  by 
Menu  to  form  the  sacrifidaT  zone  of  the  military  classes."  [Roxburerh,  in 
hts  detailed  account  of  this  fibre,  makes  the  following  somewnat  interesting 
remark  :  "  I  am  inclined  to  think  that  the  fine  line,  called  China  grass, 
which  is  employed  for  fishing  lines,  fiddle  strings,  etc.,  is  made  of  these 
fibres."*  Roxburgh  thus  would  seem  to  have  regarded  China  grassand 
Rhea  as  two  widely  distinct  fibres.  In  his  experiments  Soft  of  the  fresh 
leaves,  yielded  i ft.  of  the  clean  dry  fibre.  He,  therefore,  concluded  that 
the  plant  might  be  cultivated  with  advantage  on  account  of  its  fibre. — Ed."] 
It  is,  in  fact,  easily  cultivated.  The  fibre  is  u^  for  the  preparation  of  cordage 

•  Could  this  have  been  the  Herba  Bengalo  alluded  to  by  early  travellers?  Conf. 
wiihVol.IV.,223.--Ed. 
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SANTALUM 
album. 


and  matting  in  the  regions  where  it  occurs,  and  is  much  valued  in  Europe 
for  ropes  used  in  deep-sea  dredgings.  In  Trichinopoly  it  is  employed  for 
the  manufacture  oi  paper;  but  was  reported  on  by  Messrs.  Cross,  Bevan, 
King  &  Watt  as  too  expensive  for  the  paper-maker,  except  for  very  special 
qualities  of  paper. 

The  fibre  is  pliant,  soft,  and  silky,  and  much  resembles  that  of  the  pine- 
apple. It  is  usually  prepared  by  taking  the  fresh  leaves  and  placine  one 
of  them  on  a  smooth  board  which  is  raised  at  one  end.  The  Tower 
end  of  the  leaf  is  then  pressed  down  by  the  toe  of  the  workman,  who 
squats  on  the  plank,  and  with  a  blunt  knife  or  piece  of  iron  plate  scrapes 
upwards  along  the  surface  of  the  leaf,  and  thus  deprives  it  of  its  fleshy 
pulp  by  successive  scrapings,  turning  the  leaf  over  and  over,  as  may  be 
necessary.  When  the  pulp  is  thoroughly  removed,  the  fibre  is  washed  for 
three  or  four  minutes,  ana  dried  in^  the  shade.  Washing  in  brackish  or 
salt  water  or  continuous  soaking  in  water  is  said  to  (^troy  the  glossy 
white  appearance  of  the  fibre.  With  reference  to  the  strength  of  Murva  fibre 
Dr.  Royle  made  some  comparative  experiments  with  this  and  Agave  fibre, 
which  showed  that  the  two  were  about  equal  in  strength.  A  series  of  com- 
parative experiments  was  also  made  in  1838  by  the  Marine  Board  of  the 
East  India  Company,  who  reported  that  **  it  was  not  equal  in  strength  to 
the  Europe  or  Manilla  hemp,  out  that  it  seemed  to  take  hot  tar  as  well  as 
the  latter,  and  would  answer  generally  for  the  same  purposes  as  those  to 
which  the  Europe  and  Manilla  cordage  is  applied.'*  In  a  further  report 
it  was  stated  maX  40  maunds  of  the  fresh  plant  produced  one  mauna  of 
fibre.  The  expenses,  however,  of  the  experiment  were  high,  and  the  best 
methods  of  separating  the  fibre  had  not  been  followed. 

The  thread  made  from  Murva  fibre  is  sometimes  woven  into  fine  cloths, 
which  readily  take  on  various  dyes. 

Medicine.— The  fleshy  root  is  warm  to  the  taste  and  of  a  not  unplea- 
sant odour.  It  is  prescribed  by  Native  practitioners  in  the  form  of  an  elec- 
tuary, for  consumptive  complaints  and  coughs  of  long  standing,  to  the 
quantity  of  a  small  teaspoonful  twice  daily  {Ainslis),  The  juicb  of  the 
tender  shoots  of  the  plant,  is  administered  to  children  to  clear  their  throats 
of  phl^^  (Hort.  Malrtb.,  //.,  ^j).  The  juice  of  the  root  and  leaves  is  used 
as  an  antidote  for  snake  bite,  especially  that  of  the  Russell's  viper  (the 
ghannas  snake,  hence  the  Mahratta  name  of  Ghannasaphan)  (Dymock), 

SANTALUM,  Lwn. ;  Gen.  PL,  111^  224. 

The  genus  Santalmn  is  described  by  Bent  ham  &  Hooker  in  the 
Genera  Plantarum  as  composed  of  eiffht  species,  all  closely  allied  to  one  an- 
other; they  are  indigenous  to  the  East  Indies,  the  Malaya  Archipelago,  Austra- 
lia, and  the  islands  of  the  Pacific  Ocean.  Santalom  album  is  described  in 
the /7^a  i^  British  India  as  the  only  Indian  representative  of  the  genus; 
S.  myrtifolinffl,  Ifoxb,,  being  regarded  as  a  synonym  for  S.  album  and  not  a 
distinct  species,  nor  even  a  variety,  as  DsCandolle  believed  it  to  be. 

Santalum  album,  Zwn.;  Fi.  Br.  Ind.,  F.,  2ji;  Santalacm. 

The  White  Sandal-wood  tree;  Bois  de  Santal  citrin,  Fr,; 
Weisses  Sandelholz,  Germ. 

Syn.— S,    MYRTIFOLIUM,      Roxb. ;    S.     VBRUM,     Ltnn. ;    SiRIUM     MYRTI- 

roT.iuM,  Roxb.;  Sandalum  album,  Rumpk. 
Vtau—Chandal,  sandal,  chandan,  chandoie  (»the  tree),  saftd  chandan 
(—the  white  wood).  Hind.  ;  Chandan  (-the  in9),pitchandan  (—the  yel- 
km  ««od),  su/aid  ckundun,  srikhanda  (—the  white  wood).  Beko.  ;  Chami- 
an  (-the  tree),  Pb.;  Sukhad  (-the  tree),  Sind;  Chandan, sandal  (- 
the  tree),  safed  chandan  (—the  white  wood),  Bomb.;  Gandhdcha-kodn, 
chandan.  Mar.;  Sdkdt,  sukhud,  Guz.;  Sundel,  shandanak-kattai {^ths 
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ivood).  Tam.;  Gandhafu-chekU,  kari  chandanam  («the  ydlow  wood), 
chandanamt  rakta  kriikna  chandanam,  iella  chandanam,  chanda  napu 
chettu  Cathe  tree),pUa  chandanam  (yellow  wood),  Tkl.;  Gandha,  gan" 
dada  (a-the  tree),  gandhahi<h9hi9  (a-the  wood),  Kan.;  Chandana' 
«MM//t(->the  tree),  iajandana'^marum  (the  wood),  Malay.;  Sa^ta-^ku, 
ha^a-mai,  sannia'hutntsaMyu,  BuRM.;  Rai-hihiri  {^the  wood).  Sing.; 
Chandana,  (-"the  tre^,  krishna  chandanam  (the  darkcolouroo  heut- 
wood),  pitachandana  (ydlow  aandal),  srihhanda  (white  sandal),  maU^wa, 
bhadrasri,  gandhasra,  hart  chandana  (fine  old  wood),  Sans.  :  Sandal" 
abfyoB  (»the  wood),  Arab.;  S.,ndal snpdd  (*the  white  wooa)>  Pers*; 
Tan'-muh,  Chines k. 
ReferencM.— i>C.,  Prodr.,  XIV.,  683;  Raxb.,  Ft.  Ind.,  Bd.  CB.C,  t^: 
Voigt,  Hori.  Suh.  Col,,  303;  Brandts,  For.  ^.,  SgSt  Kurm,  For* 
Fl.  Burm.,  II. ^  329:  Beddome^  Fl.  Sylv,,  i,  Sts6;  Gamble,  Man. 
Timb,^  321  J  DoIm.  &  Gibs.,  Bomb,  Fl^  224;  Graham,  Cat.  Bomb- 
PI.,  ni  i  Sir  W.  BUioU  Fl.  Andhr.,  34»  ^.  roo,  154,  '<5^.  '75;  Sir 
W.  Jonos,  Treat.  PI.  Ind.,  V.,  84;  Rumphins,  Amb^  II J.  42,  t,  it  / 
Pharm.  Ind.,  i^,  ^t ;  British  Pharm.,  293;  FlMch.  &  Hanb., 
Pharmacog.,  S99;  ^*  S.  Dispons..  isth  Bd.,  to39,  i74Sf  Fleming,  Med. 
Pl.df  Drugs  {Asiatic  Reser,,  XI.)  tSr ;  Ainslie,  Mat.  Ind.,  /.,  376/ 
CShaughnessiy,  Beng.  Disfens.,  532;  Irvine,  Mat.  Med.  Patna,  20 j 
Medic(U  Topog.,  130;  Moodeen  Sheriff,  Supp.  Pharm.  Ind.,  223;  U.  C. 
Dutt,  Mat.  Med.  Hind.,  2U*  29s,  299;  Sakharam  Arjun,  Oat.  Bomb, 
Drugs,  tt9;  Murray,  PI.  &  Drugs,  Sind.,  20t ;  Bidie,  Cat.  Raw  Pr., 
Paris  Exk.,  ^,  62  ;  Bent.  &  Trim.,  Med.  PL,  IV.,  t.  2S2;  Dytnoch,Mai. 
Med.  W.Ind..  2ndSd.,75r  ;  Year-Book  Pharm.,  1879,  41^7  S  18S2,  to8 ; 
Birdwood,  Bomb.  Prod.,  335  i  Baden  Powell,  Pb.  Pr.,  369 ;  Drury,  CI. 
PI.  Ind.,  383;  Useful  PI.  Bomb.  (Vol.  XXV.,  Bomb.  GomX  r33,  204, 
224,  395 ;  Forbes  Watson,  Indian  Prod.,  14T,  t42,  170,  210  ;  Kew  Bullet' 
in,  1888, 136  ;Piesse,  Perfumery,  2or ;  Ayeen  Akbary  lGladwin*s  Trans.), 
Vol.  I.,  87, 91 J  II.,  s8;  Ain^Akbari  (Blochmann*s  Trans.),  Vol.  I.,  8t; 
Linschoten,  Vovage  to  East  Indies  {Ed.  Bumell,  Tiele  and  Yule).  VoL 


//..  102,  to3;  MUbum,  Oriental  Commerce  {rSi3),  Vol.  I.,  290 ;  (1825), 
158,  tS9;  Buchanan,  foumey  through  Mysore  and  Canara,  &c..  Vol, 
I.,  i86j  202;  II. J  Ii7,  132,  536;  III.,  102  ;  Man.  Madras  Adm.,  Vol.  I., 
362;  II.,  72;  bfoore,  Man.  Trichinopoly,  79;  Gribble,  Man.  Cuddapak, 
71 :  Bombay  Admin.  Rep.,  187 2^3*  375;  Gaeettsers  :^^Bombay,  IV.,  23; 
VII.,  40,  4n  VIII.,  261;  XV.  Pt.  II.,  70/  XVIII.,  44;  Mysore  6t 
Coorg,  I.,  SO,  66  ;  III.,  21 ;  Agri.'Horti.  Soc.  Ind,  •.-^Transacttons,  11., 
CApp.)  3t4  ;  S^ournal  (New  Series),  I,,  17 9  ;  Ind.  Forester, I.,  28;  II.,  tg  ; 
III.,  271;  VI.,  32r  ;  VII',  f  i  VIII^  4";  ^^'*  ^^»  75  ;  X,  199,  247,  262, 
318,  403,  550  f  XL,  973!  Spons*  Encycl.,  1430,  1527;  Balfour,  Cydap. 
Ind.,  III.,  517* 

Habitat.^  A  small,  evergreen  tree,  which  rarely  attains  a  hdght  of  over 
40  feet.  It  p^ows  naturally  in  the  drier  parts  of  Mysore,  Coimbatore,  and 
Salem  dlstncts  and  is  extended  south  to  Madura  and  north  to  Kolhapur ; 
found  generally  at  elevations  of  from  2,000  to  ^,000  feet,  it  is  a  delicate 
tree,  and  suffers  much  from  accidental  injuries  inflicted  on  the  bark  and 
stem,  so  that  it  flourishes  most  when  protected  by  hedgerows  and  thorny 
juneles.  It  is  cultivated  and  grows  well  in  Bombay,  Poona,  and  Gujerat 
and  some  parts  of  Northern  India ;  but  in  regions  out  of  its  indigenous 
habitat,  it  usually  loses  to  a  g^eat  extent,  if  not  altogether,  the  aromatic 
heartwood  for  which  it  is  chiefly  valued. 

CULTIVATION. 

Before  Mysore  came  under  the  protection  of  the  Bast  India  Company 
no  pa'ms  were  taken  in  the  cultivation  of  this  valuable  tree,  although  it  was 
even  then  a  Government  monopoly,  and  very  severe  laws  existCMi  to  pre- 
vent any  person  from  cutting  sandalwood  without  permission.  It  would 
thus  appear  that  fears  were  entertained  that  the  supply  of  sandal-wood,  at 
that  time,  seemed  likely  to  become  diminished ;  but  better  means  of  pro- 
pagation and  cultivation  have  since  been  instituted,  and  as  it  still  conti- 
nues a  Government  monopoly,  the  supply  of  the  wood  has  gradually 
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increased,  and  its  ouality  improved.    In  Madras  cultivation  of  the  wood  is  CULTITATUHi 

free,  but  the  chief  plantations  are  in  the  reserved  forest.    In  Kfvsore,  on  the 

other  hand  (as  already  stated)*  the  industry  is  a  State  monopoly.  Formerly 

the  seeds  were  chiefly  spread  through  the  agency  of  birds,  but  now,  in 

most  of  the  sandal*wood  districts,  immense  ^antations  ot  the  youn^  trees 

exist,  which  are  r^ularly  transplanted  into  the  open  in  the  beginnmg  of 

the  second  year  oAheir  growth. 

The  best  methods  of  growing  sandal  wood  have  been  much  discuissed 
by  Forest  Officers,  but  the  general  conclusions  arrived  at  seems  to  be  as 
follows :— **  The  Sandal  fruits  are  gathered  while  quite  fresh,  spread  out 
to  dry,  and  stored  up  in  a  dry  place  till  before  the  bN^innii^  of  the  rains. 
The  seed  is  then  sown  on  tiUpot  bfds,  just  covered  with  a  mixture  of  sand 
and  leaf  manure.  From  then  till  the  plants  are  transplanted,  a  year  after^ 
wards,  the  beds  are  kept  constantly  covered  with  old  leaves,  dead  grass  or 
any  litter  at  hand.  The  leaves  and  litter,  if  properly  watered,  decay  rapidly 
and  TMttire  to  be  replenished  frequently.  The  portion  of  each  nursery 
under  vandal  is  shaded  with  boughs,  so  as  to  afford  a  broken  half«shade 
similar  to  that  in  which  sandal  comes  up  naturally,  in  thickets  and  hedges. 
Transplanting  b^ns  the  following  year,  as  soon  as  the  ground  is 
thoroughly  moistened  by  the  first  rains.  The  tilepots  are  lifted  and  car^ 
ried  away  to  pits,  newly  filled  up  with  fresh  mould.  One  tile  is  gently 
removed  from  the  seedhng,  and  the  cylinder  of  earth  and  root  resting  on 
the  other  tile  is  slipped  into  the  ground.  The  earth  is  filled  in,  and  the 
remaining  tile  gently  pulled  out.  The  plants  should  be  watered  for  a  day 
or  two  after  th^  are  put  out.  In  situ  sowings  of  sandal  seed  were  tried 
from  1868  to  1878  in  Mysore,  but  the  results  were  most  unsuccessful,  and 
it  was  not  until  the  introduction  of  tilepot  nurseries  that  r^^lar  planting 
was  attended  with  any  certainty  of  success.  Sandal  sowings  in  situ  have 
been  tried  with  gingdly,  castor  oil,  and  other  plants  as  nurses,  but  the 
results  were  not  sufficiently  favourable  to  invite  a  repetition  of  the  experi- 
ments. Doubtless  the  shade  afforded  by  these  plants  is  beneficial,  but  at 
the  same  time  the  drain  on  plant-food  and  on  subsoil  moisture  is  similar  to 
that  of  very  energetic  weeds.  Sandal  cuttings  cannot  be  propagated,  even 
root-cuttings,  which  would  seem  likelv  to  succeed,  are  in  practice  a  failure  " 
(/>.  E.  Hutchins,  Ind,  Forester).  Tne  Sandal-wood  tree  is  a  slow  grower 
and  su£ters  much  during  the  first  years  of  its  life  from  the  depredations  of 
animals.  Thus,  in  the  same  paper,  we  find  the  following  pass^e  :— 
''  During  the  first  year.  Sandal  in  nurseries  should  grow  about  10  inches 
in  height,  but  want  of  attention  in  keeping  the  plant  supplied  with  leaf 
manure  and  water,  will  give  sickly  yellow  plants  not  more  than  4  or  5 
inches  in  height  at  the  end  of  the  first  year.  On  good  soil  in  a  yard  cube 
pit.  Sandal  should  be  from  i  foot  to  a  feet  in  height  at  the  end  of  the 
second  year  from  seed ;  and  when  planted  side  b>  side  with  Casuarina 
the  Sandal  will  occasionally  be  higher  than  the  Casuarina ;  but  this  rapid 
growth  is  not  maintained  beyond  the  first  few  years,  and  there  are  always 
considerable  differences  among  Sandal  trees  of  the  same  age,  and  grow, 
ing  side  by  side.  When  young,  Sandal  has  to  contend  v^ith  many  ene- 
mies,  and  at  the  end  of  two  or  three  years  there  are  more  differences  in  the 
appearance  of  the  growth  than  with  Casuarioas  or  Blue  gums  of  the  same 
age.  The  smooth  succulent  character  of  the  leaves  of  Sandal  doubtless  con- 
tnbutes  to  render  them  the  favourite  food  for  hares  and  deer.  When  plant- 
ing Sandal,  it  is  usually  necessary  to  place  thorns  ever  each  plant  to  keep 
off  hares.  If  spotted  deer  are  abundant  in  the  locality,  it  bc^mes  neces- 
sary to  fence  plots  of  Sandal  planting.  Self-sown  seedlings  of  Sandal  are 
rarely  seen,  except  among  clumps  of  thorns  or  other  bush^  where  they  are 
naturally  protected  from  browai^.    The  Sandal-wood  tree  attains  its 
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commercial  maturity,  t.e.,  the  age  at  which  it  pays  best  to  cut  it  down  at  27 
to  30  years.  At  this  oeriod  the  heartwood  is  well  developed  (t\e.,  at  a  general 
depth  of  about  2  inches  below  the  surface),  and  the  growth  of  this  is  so  slow 
that  it  cannot  in  a  year  attain  an  increased  value  equal  to  the  interest  on  its 
present  selling  price,  plus  the  value  of  the  space  it  would  occupy.  It  is 
therefore  found  most  profitable  to  cut  it  down  oetween  the  age  of  27  to  30 
years."  "  It  is  felled  at  the  end  of  the  year,  the  largest  roots  which  con- 
tain a  very  fine  quality  of  the  wood  uprooted,  and  the  trees  are  stripped  of 
their  bark  and  conveyed  to  various  depots,  where  they  are  cut  into  billets 
which  are  carefully  dressed  and  sorted  according  to  the  quality  of  the 
wood*  These  billets  form  the  Sandal-wood  of  commerce  and  are  sold  by 
wdght  at  an  annual  auction  where  Native  merchants  congregate  from  all 
parts  of  India  to  make  purchases.  The  pieces  that  are  straight  and  have 
most  heartwood  fetch  the  highest  prices,  as  the  fragfrance  for  which  they 
are  so  much  prized  depends  on  the  presence  of  essential  oil  which  is  chiefly 
situated  in  the  dark  central  wood  of  the  tree  "  {Dr^  G.  Bidie,  Memorandum 
on  Sandalwood)* 

Oil.— The  8BBDS  of  the  Sandal-wood  tree  yield  by  expression  a  thick 
and  viscid  oil,  which  is  burnt  by  the  poorer  classes  in  lamps.  Sandal-wood 
essential  oil  is  distilled  from  the  wood.  The  roots  ^ield  the  largest  quan- 
tity and  finest  ouality.  The  white  or  sap  wood  is  rejected  for  distillation. 
The  yield  is  about  2^  per  cent.  Sandal -wood  oil  is  transparent,  but  of  a 
pale  yellow  colour,  and  is  one  of  the  most  favoured  of  Indian  perfumes, 
especially  among  Muhammadan  gentlemen. 

It  has  a  resinous  taste  and  a  peailiar  odour.  Its  specific  gravity  is 
about  0*980.  According  to  P.  Ohapoteaut,  in  the  Vear-Book  of  Pharmacy 
for  18S2, "  100  parts  of  Sandalwood  ^ield,  upon  distillation  with  steam,  1*35. 
2*8  parts  of  this  essential  oil,  which  is  a  thick  liqukl  of  '945  specific  gravity, 
and  boils  at  300-340^6.  The  oil  consists  <^  two  substances  boiling  at  300 
and  3io^C.  respectively,  and  answering  to  the  formulae  C,,  H^O  and  C„ 
HseO.  The  latter  of  these  bodies  is  an  alcohol,  and  the  former  the  corre- 
sponding aldehyde.  Phosphoric  anhydride  absorbs  water  from  both,  con- 
verting mem  into  hydrocarbons  of  the  formulae  C^  H^  and  Cj^  H,4  re^>ec- 
tively?' 

"  The  Mysore  Government  has  long  had  establishments  for  extracting 
the  oil,  which  is  sold  at  the  annual  auction  along  with  the  wood,  iand 
chiefly  bought  up  for  exprrtation  to  China  and  Arabia.  It  is  procured 
from  the  wood  by  distillation,  the  roots  yielding  the  largest  quantity 
and  finest  quality  of  oil.  The  body  of  the  still  is  a  large  globular  clay  pot 
with  a  circular  mouth,  and  is  about  2|'  deep  by  6|'  in  arcumference  at  the 
bilge.  No  capital  is  used,  but  the  mouth  of  the  still  when  chained  is  closed 
witn  a  clay  lid,  having  a  small  hole  in  its  centre,  through  which  a  bent  cop- 
per tube  about  5}'  long  is  passed  for  the  escape  of  the  vapour.  The  lower 
end  of  the  tube  is  conveyed  inside  a  copper  receiver,  placed  in  a  large  por- 
ous vessel  containing  cold  water.  When  preparing  the  Sandal  for  dis- 
tillation, the  white  or  sapwood  is  rejected,  and  the  heartwood  is  cut  into 
small  chips.  Distillation  is  slowly  carried  on  for  ten  days  and  nights,  by 
which  time  the  whole  of  the  oil  is  extracted.  As  the  water  from  time  to 
time  gets  low  in  the  still,  fresh  supplies  are  added  from  the  refrigeratory. 
The  quantity  of  oil  yielded  by  wood  of  good  quality  is  at  the  rate  of  10  oz. 
per  maund"(5/V?/>,  Memo,  on  Sandal-wood).  In  8pOns'  Encyclopaedia  it  is 
stated  that  *'  the  yield  from  good  wood  is  at  the  rate  of  2  J  per  cent. ; 
European  distillers  do  not  succeed  in  gettinj^  more  than  30  oz.  from  i  cwt." 

Medicine.— Sandal- wood  is  described  m  Hindu  medical  works  "as 
bitter,  cooling,  astringent,  and  useful  in  biliousness,  vomiting,  fever,  thirst, 
and  heat  of  the  body.    An  emtil«on  of  the  wood  is  used  as  a  cooling 
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application  to  the  skin  in  erysipelas,  prurigo,  and  sudamina  "  ( U.  C.  Duit. 
Hind,  Hat.  Med.)*  Ground  up  with  water  into  a  paste,  it  is  commonly  ap- 
plied to  local  inflammations,  to  the  temples  in  fevers,  and  to  skin  diseases, 
to  allay  heat  and  pruritus.  It  also  acts  as  a  diaphoretic.  Somethnes  a 
paste  is  made  together  with  the  juices  of  herbs,  such  as  purslain,  night- 
shade, etc  (Dymock)*  The  author  of  MakhMan'ul»Adviiya  descnbes 
the  wood  as  coki  and  dry,  cardiac,  tonic,  astringent,  alexipharmic,  anti- 
aphrodisiac,  a  resolvent  of  inflammatory  swellings,  etc.  He  recommends 
an  emulsion  in  bilious  fever  on  account  of  its  cooling  and  protective  in- 
fluence over  the  heart,  brain,  stomach,  etc.  In  the  Konkans,  Sandal-wood 
OIL  with  lime-juice  and  camphor  is  used  as  a  cooling  application  to  eruptions, 
etc.,  and  a  conservb  of  sandal-wood  made  by  boiline  the  wood  cut  up  in 
small  pieces  until  it  is  quite  soft,  with  water  in  which  a  small  quantity  of 
impure  carbonate  of  soda  has  been  dissolved,  and  then  preserving  it  in 
a  thick  syrup,  is  taken  internally  for  the  same  purpose.  In  cases  of 
morbid  thirst  the  powder  of  the  wood  is  recommended  to  be  taken  in 
cocoanut  water,  and  in  hot  weather,  after  bathmg,  it  is  rubbed  over  the 
skin  to  cool  it,  allay  the  irritation  of  prickly  heat,  and  check  too  copious 
perspiration  (Murray  j  U,  C.  Duit:  Lisboa).  From  very  ancient  times 
Sandal-wood,  in  one  or  other  of  its  forms,  has  been  regarded  throughout 
eastern  countries  as  a  veir  valuable  remedy  for  gonorrhoea.  Thus  we  find 
Ainslie  stating  that  Sancial-wood  in  powder  was  ppven,  in  cow's  milk,  by 
the  Vytians  in  this  class  of  cases,  and  Rumphius  also  says  that  it  was 
much  esteemed  by  the  Natives  of  Amboyna  for  the  same  purpose.  Dr. 
Henderson  of  Glasgow  was  the  first  who  directed  the  attention  of 
European  physicians  to  the  use  of  the  oil  as  a  remedy  for  that  disease,  and 
since  his  time  it  has  been  employed  internally  in  many  cases  where  copaiba 
and  cubebs  had  previously  failed.  Its  action  is  similar  to  that  of  copaiba, 
but  it  does  not  communicate  an  unpleasant  odour  to  the  urine  as  the  latter 
substance  does. 

It  is  usually  given  in  doses  of  10  to  30  minims^  twice  daily,  either  in 
capsules  or  as  an  emulsion. 

Spbcial  Opinions.— §  <*The  oil  is  used  internally  as  a  remedy  for 
gonorrhoea.  The  wood,  rubbed  up  with  water  on  a  stone,  is  used  as  an 
application  in  prickly  heat"  (Civil  Surgeon  f,  H.  Thornton,  B.A.,  M.B,, 
Monghyr),  **  The  oil,  either  alone  or  with  copaiba,  is  a  very  good  remedy  for 
gonorrncea.  The  wood,  ground  up  into  a  pa<:te,  is  used  externally  as  noted 
m  the  above  section  "  (Surgeon*Major  L,  Beech,  Cocanada).  "  Demulcent, 
stimulant,  doses  30  to  40  min.,  used  in  gonorrhoea,  and  gleet "  (ist  Class 
Hospital  Assistant  Choonia  Lall,  City  Branch  Dispensi^ry^  ^ubbulpore), 
**  Relieves  headache  ^nd  irritation  in  various  skin  diseases  (Assistant 
Surgeon  S.  C.  Bhattafharj'i,  Chanda,  Central  Provinces),  **  Used  locally 
for  headache  "  (Assistant  Surgeon  Nehal  Sing,  Sahatunpore).  "  The  oil, 
distilled  from  the  wood,  dissolved  in  spirit  or  mixed  with  sugar  or  mucil- 
age, is  tried  in  gonorrhoea  in  doses  of  30  drops  morning  and  evening,  and 
has  been  found  verv  useful  "  (Assistant  Surgeon  iV.  R*  Banerji,  Etowah), 
**The  white  sandal  is  used  as  a  cooling  application  to  the  temple  in  case 
of  headache  as  well  as  to  the  body  in  general  in  prickly  heat "  (Assistant 
Surgeon  R.  Gupta,  Bankipore).  **  The  wood  ground  up  with  water  into  a 
paste  has  been  found  very  eflRcaceous  in  pruritus,  more  particularly 
when  due  to  heat,  and  also  in  sudamina"  (Civil  Surgeon  D.  Basu,  Farid" 
fore,  Bengal),  **  A  bolus  of  ground  sandal  checks  haemoptysis  in  its  mild 
form,  when  taken  twice  a  day  for  two  or  three  days  "  (Native  Surgeon  T, 
R,  Moodelliar,  Chingleput,  Madras  Presidency). 

Structure  of  the  Wood.  ^  Sap  wood  white  and  scentless ;  heartwood  yel- 
k>wish  brown,  strongly  scented,  very  hard,  close-grained,  and  oily.    Weight 
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about  6 1 '5ft  per  cubic  foot.  According  to  the  size  and  age  of  the  tree  the 
heartwood  is  of  a  light  or  dark  yellow  colour*  In  good  specimens  it  has  a 
smooth  even  contour,  without  a  blemish  or  crack,  and  is  surrounded  by 
from  I  to  2  inches  of  sapwood.  The  spotted  wood,  known  in  Kana- 
rese  as  n^d  and  ndwal  kanu~~stiake*s  and  peacock's  eye— for  which 
Natives  will  often  pay  an  enhanced  price,  is  caused  by  the  death  of  adven- 
titious buds,  the  course  of  which  from  their  origin  upwards  can  be  traced 
by  a  dark  line  of  rich  deposit  appearing  on  longitudinal  section  as  more 
or  less  annular  hpots.  White  ants  will  not  touch  perfect  heartwood,  but 
the  white  wood  is  often  eaten .  extensively  by  them,  and  so  through  it  the 
heartwood  suffers  (Ind.  Forester), 

Domestic  and  Sacred.^-Throughout  the  East,  Sandal-wood  is  much 
valued  for  a  variety  of  domestic  purposes.  The  essential  oil  forms  the 
basis  of  many  of  the  ottos  distilled  in  India,  and  alone  has  a  peculiar  fra* 
glance  much  valued  by  the  Natives  for  toilet  purposes.  The  pastb  obtain- 
ed by  rubbing  the  wood  on  a  stone  with  a  little  water  is  used  for  paint- 
ing the  body  after  bathing  and  is  employed  for  making  the  Shardana 
or  caste-marks  of  the  Natives,  especially  in  Southern  India. 

Sandal-wood  carving  is  an  established  industry  in  some  parts  of  the 
country.  Richly  carved  boxes,  cabinets,  work  tables,  .walking-sticks, 
etc.,  are  made  of  the  wood,  and  are  much  valued  both  by  Natives  and  Eu* 
ropeans.  The  Kanara  District  is  the  chief  home  of  the  sandal -wood 
carving  industry,  and  there,  for  upwards  of  a  century,  the  handicraft  has 
been  well  known,  and  the  art  handed  down  from  father  to  son  **  Ground 
into  powder  it  forms  a  favourite  cosmetic  with  Burmese  ladies*'  (Kurg), 

The  wood  enters  largely  also  into  the  religious  ceremonies  of  the 
Hindus.  Idols  are  carved  m  it.  An  emulsion  of  the  wood  is  given  as 
an  offering  to  the  gods  and  an  incense  made  of  the  wood  is  burned 
before  them.  Large  quantities  are  used  by  the  Parsis  in  their  fire  temples. 
Rich  Natives  sometimes  employ  sandal-wood  for  cremating  their  dead  re- 
latives, and  all,  both  rich  and  poor,  add  at  least  one  piece  of  the  wood 
to  the  funeral  pile  {U.  C.  Dutt). 

TRADE  m  SANDAL-WOOD. 

A  considerable  trade  in  Sandal-wood  has  existed  in  India  from  an 
early  date  Thus,  in  1825,  Mifburn  wrote :  **  The  produce  of  the  (Malabar) 
coast  is  about  2,000  candies  per  annum  and  sometimes  more.  The  Com- 
pany used  to  send  about  800  candies  to  China ;  aU  the  remainder  was  sent 
by  private  traders  to  Bengal,  Bombay,  Cutch,  and  Muscat*  The  Com- 
pany's Resident  makes  the  purchase  from  the  merchants  on  the  sea-coast 
tor  ready  money.  These  have  always  on  hand  ^  considerable  stock,  as 
sandal  rather  improves  by  keeping."  [The  figures  of  the  modem  trade  are 
returned  in  value,  not  (quantity,  but  such  as  they  are,  the  trade  statistics 
afford  a  tangible  conception  of  the  chief  transactions.  In  the  Coastwisb 
returns  of  India,  Madras  is  shown  as  sendincf  to  Bomba^^  a  large  quantity 
of  ** ornamental  wood,"  but  in  the  Statistics  of  Foreien  trade  "orna- 
mented wood  "  is  defined  as  Sandal,  Ebony  and  other  sorts.  The 
returns  of  Foreign  transactions  moreover  exhibit  the  exact  shares  taken  by 
each  of  these  sorts.  It  may  be  said  that  the  foreign  exports  of  sandal- 
wood from  Bombay  necessitate  that  almost  the  whole  of  the  coastwise 
transactions  from  Madras  to  Bombay  should  oe  in  sandal- wood.  With 
these  explanatory  remarks  the  figures  of  the  trade  may  be  here  exhibited. 
The  total  exports  coastwise  were  in  1889^0  valued  at  Rio,09,i52,  of  which 
Madras  furnished  R7,70,79i  worth,  and  of  these  Madras  exi>orts  Bombay 
took  R5f5it903  worth.  But  Bombay  also  exported  coastwise  R2,28,777 
worth,  the  major  portion  of  which  w^nt  to  ports  within  the  presidency. 
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Bengal  exported  next  to  no 'ornamental  woods/*  but  it  imported  from 
Bombay  1(33,640  worth  and  from  Madras  R  1,400  worth.  Burma  imported 
coastwise  K  15,288  worth  from  Bombay  and  RS^ogo  worth  from  Madras. 
The  net  result  of  these  coastwise  transactions  may  be  said  to  demonstrate 
.  Bombay  port  as  the  great  Indian  (as  it  will  also  be  shown  to  be  the  great 
foreign)  emporium  for  sindal-wood.  It  obtains  annually  between  5  and 
6  lakhs  of  rupees  worth  from  the  Madras  presidency  and  about  i|  lakhs 
of  rupees  worth  from  Bombay  presklency  ports.  From  these  sources, 
therefore,  it  may  be  accepted  Bombay  port  town  receives  its  supple  to  meet 
its  internal  and  external  traffic  in  this  article. 

The  FoRBiON  trade  may  now  be  dealt  with.  The  imports  from  foreign 
countries  are  not  very  important.  They  were  valued  at  Ri6,404  in  1885-86, 
but  the  trade  seems  to  be  declining  for,  in  1889-90,  they  stood  at  R4,i  15.  It 
may  be  regarded  as  somewhat  remarkable  that  India  should  import  any 
sandalwood  at  all  from  foreign  countries.  Of  last  year's  transactions  the 
Straits  Settlements  supplied  83,780,  mostly  to  Madras.  Of  these  forei^ 
imports  about  half  are  usually  re-exported  and  mostly  to  France  and  Ceylon. 
The  traffic  in  Indian  sandal-wood  is,  however,  the  item  of  chief  importance  in 
the  foreign  trade.  During  the  past  five  years  the  exports  were  valued  at 
R444,24i  in  1885-86;  R4,75,o38  in  1886-87,-  R6,5i,3i6  in  1887-88; 
R5>o5,oi3  in  1888-89 ;  and  R6,39,455  in  1889-00.  The  analysis  of  last  year's 
transactions  reveals  the  fact  that  Bombay  furnished  R4*36,3q7  worth  and 
Madras  the  balance,  vtM ,  R2,o3,o58.  The  receiving  countries  were  China 
(Hong-Konj?  R3,5I,o^  and  Treaty  Ports  R57,239T»  France  (Ri,i5>i73)> 
Germany  (#{75,203),  the  United  Kingdom  (R27,I58),  and  other  countries 
the  remainder  (say,  R  13,000).  It  would  thus  appear  that  England  takes 
very  little  of  the  Indian  sandal-wood  and  that  China  is  the  chief  market— 
£d..  Diet.  Econ.  Prod.]  Dymock  states  that ''  Bombay  alone  imports  annu- 
ally from  the  Malabar  coast  from  700  to  800  tons  of  the  wood  and  about 
i2,oooft  of  the  oil.  The  wood  is  sold  in  Bombay  at  from  R120  to 
R 1 80  per  kandy  of  21  maunds  (si  cwts.),  while  the  oil  is  worth  about 
R8i  p«-  fc.'*  "The  revenue  derived  from  the  sale  of  sandal-wood  forms 
the  principal  item  of  forest  revenue  in  Mysore.  In  1866-67,  R74f598 
were  realised,  the  value  of  stock  being  Ri>56,32i.  From  the  forests  of 
South  Canara  and  others  on  the  western  coast  a  large  revenue  is  realised 
by  the  sale  of  the  wood,  this  amounted  to  3I  lakhs  of  rupees  in  eight 
years  *'  (Drury,  Usrful  Plants  of  India). 

Santoninumi  see  Artemisia  maritlma,  Linn.;  1.^324;  Composite. 

SAPINDUS,  Linn.;  Gen.  PI,  /.,  404, 

L  24,  2s :  Sapindacka, 
Sapindus  attenuatuSi  Wall.;  Fl.  Br.  Ind.,  /.,  684;    Wight,  Ic,  t. 

Syn.— S.  RUBER,  /ir«r«/ScYTAL!A    RUBRA,  ^O^T*.  /    NbPHKLIUM  RUBRUM, 

G,  Don,  Wight;  Euphoria  vbrticillata.  Wall.;  E.  rubra,  Rqyle. 

Vem.-^Lal  koi-p4ra  (Sylhet),  Assam;  Ackatta,  Nepal;  Sirhut^ngckir^ 
Lrpcha  ;  Tigroht,  yiicHi. 

Reiereacta.—Roxb.,  Fl.  Ind.,  Ed.  C.B.C.,  329;  E^rM,  For.  Fl.  Burm.,  /., 
29B:  Gamble,  Man.  Timb.,  97;  Ttans  Agri.'Harti.  Soc.  Ind.,  VII.,  7S. 

Habitat.^A  shrub  or  small  tree  of  the  Eastern  Himalaya,  Assam,  and 
Eastern  Bengal,  down  to  Chittagong. 

Food. — It  produces  a  red  or  dark  purple  fruit  of  the  sixe  of  an  olive, 
which  is  eaten  by  the  Natives  in  Sylhet    ' 
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Sapindus  Mukorossi»  Gcerfn.;  Fl.  Br.  Ind.,  /.,  683. 
The  Soap-nut  Tree  of  North  India. 

Syn.  -With  reference  to  thb  spedes,  Mf.  W.  P.  Hiern  in  the  Flora  of 

British  India  writes :— *  *  There  are  two  forms  of  this  tree,  one  With  obtusely 

or  shortly,  and  suddenly  accunrinate,  leaflets  (S.  detergeii8»  Roxb,),\hc 

other  with  more  lanceolate  acuminate  lea6^  (S.  acoininatay  Wall  /  also 

Royle,  III,,  139),  sometimes  as  stated  by  Dr.  Royfe  with  the  rachis  of  the 

leaves  very  narrowly  bordered. 

Vera.— ^x7Aa,  aritha,  dodan,  kamnar,  HiKD.  |  RUha,  BsNO.  i  Itd^  Uriya  > 

Dodan  (=i!lM  txo&),  riika,  arUka,  hariiha  {'mthe  fruit),  Pb.;   Kanmar, 

N.-W.  P.  J  Kanmar,  ritha.  Bomb.  ;  PhenUa,  urista.  Sans. 

RtiettnctS.-'Roxb.,  Fl,  Ind.,  Bd.   C.B.C„332,*   Voigt,  Mart.  Sub.  Col., 

94!  Brandis,  For.  Fl.,  107  ;  Gamble,  Man.  Timb,,  96;  Stewart,  Pb,  Pl.» 

32  f  Irvine t  Mat,  Med,,  Patna^  7/  Med.  Top,  Ajmere,  t2S  ;  Hotdgberger, 

Thirty-five  years  in  the  East,  11.,  341 ;  Baden  Powell,  Pb,  Pr,,  330  ;  Atkin^ 

son,  him,  Dist.,  307,  749;  Drury,  U.  PI,,  3S4;  Royle,  III*  Him,  Bat, 

ip;  Watson,  Ref  ,5;  Balfour,  Cyclop.,  Ill,,  53'  ;  Treasury  of  Bo  t.,  ton; 

Gametteersi — Onssa,  II,,   179,  App,  vi.;  N.'-W.  Provinces,  IV, ^  Ixx.f 

Panjdb,  Gurdaspur,  55/  Ind,  Forester :— II,,  175:  III.,  45;  VIII.,  3S  ; 

IK,,  15;  XII,,  58;  XIII.,  5^;  Afrru'Horti,  Soc.  Ind.  Trans,  VII.,  7*/ 

5rournal,  IV.,  20$;  VIII,  (Sel,),  179  /  IX„  4/0. 

Habitat.— A  handsome,  deciduous  tree,  with  grey  bark;   cultivated 

throughout  North- West  India,  Bengal,  and  Assam,  and  distributed  to 

China,  the  Bonim  Islands,  and  Japan.    **  On  the  Himalaya  it  ascends  to 

an  altitude  of  4,000  feet.     Royle  speaks  of  it  as  wild  in  the  valleys  of  the 

North-West  Himalaya,  but  its  orginal  home  requires  further  enquiries  ** 

(Brandts), 

Dye. — [Some  of  the  tinctorial  results  for  which  the  Indian  dyer  is  fa- 
mous can  only  be  produced,  it  is  said,  if  the  fabric  be  first  washed,  the 
fruits  of  this  tree  being  employed  as  the  detergent.— fiif.] 

Gum.— A  ouM  (?)  obtained  from  this  tree  was  sent  by  the  Madras 
Forest  Department  to  the  Amsterdam  Exhibition. 

Oil.— The  PRUiT  contains  a  principle  named  saponine,  and  a  fixed  oil 
is  derived  from  it  by  expression.  It  is  to  the  presence  of  this  principle 
that  they  owe  their  chief  value  as  a  substitute  for  soap. 

Medicine.  —The  pruits  are  used  internally  in  cases  of  salivation,  epi- 
lepsy, and  as  an  expectorant.  They  are  also  recommended  by  Native 
practitioners  for  the  cure  of  chlorosis.  Honlgbarger  states  that  "  the 
SBBDS  pounded  with  water  are  said  often  to  put  an  end  to  an  epileptic 
paroxysm,  a  small  quantity  being  introduced  into  the  patient's  mouth.** 
Fodder. — The  lbavbs  are  given  to  cattle  as  fodder. 
Structure  of  the  Wood. — Light  yellow,  moderately  hard,  compact,  and 
close  grained.     Weight  44ft  per  cubic  foot.    It  is  not  used. 

Domestic— [It  is  perhaps  scarcely  necessary  to  have  to  say  that  the 
fruits  of  this  tree  are  largely  used  as  a  soap  substitutb,  both  for  washing 
clothes  and  the  hair.  Stewart  thinks  that  Vigne  was  in  error  when  he  said 
a  decoction  was  employ^  to  make  the  hair  grow.  The  reader  should  con- 
sult the  article  Deterg^its,  Vol.  III.,  84-85,  for  further  particulars.--^^.] 

Trade.— Soap-nuts  are  exported  from  the  Kumion  forest  division  to 
the  extent  of  ao  tons  per  annum  {Atkinson). 

S.  trifoliatus,  Linn,;  Fl.  Br.  Ind,,  I.,  6S2/  Wight,  III.,  t.  5/. 
The  Soap-nut  Trsb  of  South  India. 

Syn.— S.    BMAROINATUS,     Vahl.;   S.     LAURIPOLIA,    FoA/. ;     S.    ACOTUS> 

Roxh  ;  S.  ABSTERGENS.  Roxb, 
Vera.— (l*he  fruit—)  ^>VA^,  Hind.;  Bararritha.  ritkd,  Bbno.:  Ud-rack, 
Berar  ;  Mukta  maya,  rettia,  Uriya  ;  Rithia,  C.  P.;  Rhita,  ritha.  Bomb.; 
RUhe,  ringin,  rithd,  rita.  Mar.  ;  Arithan,  aritha,  Guz.  ;  RUhd,  Dec.  ; 
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Ptmnanga,  pondnrkoitai,  ^uf/andu  pivanti,  Tau.i  Kunkudu  chettu* 
kukudu,  koHk4diy  kunJkudu^kdyalu,  kukudu-kayalu,  Tbl.;  Aniala* 
or  tola,  thalay  maraihu,  HkeUe-Myi,  kugaie,  aniawala,  Kk^.i  Uroanjik- 
kayoy  ponHan^kotta^  arita,  rarak,  Malay  ;  Miavmen-sue-khe^,  medvme^ 
sue-kkaiif  Burm. j  Thalay  marutha,  ania-wdla,  puvella,  putter  at,  gas- 
penela.  Sing.;  Phenila,  arishta  phalam.  Sans.;  Riia,  finduk'i^kindi 
(Indian  Fabert)»  Arab.  ;  Bindake  hindi  (Ainslie)  raiah,  Pers. 

NOTH.— It  seems  likely  that  some  o£  the  above  vera  names  refer  to  S.  mnkorossi. 

Referenecs.— Z>a,  Prod,,  /.,  608-,  Roxb.,  Ft.  lud,,  Ed.  CB.C,  33'; 
Voigt,  Hori.  Sub,  Cal.,  94  \  Brandis,  For.  FL,  106  ;  Beddome,  Fl.  Sylv., 
t.iS4;  Gamble,  Matu  Timb.,96;  Data.  &  Gibs,,  Bomb,  Fl.,  34,^5; 
Graham,  Cat,  Bomb,  PI.,  29  ;  Mason,  Burma  and  Us  People,  sr7,  75^  • 
Sir  W.  Elliot,  Fl,  Andkr.,  W2,  103 ;  Rheede,  Hort,  Mai,,  IV.,  43, 
i.  T9;  Ainslie,  Mai.  Ind.,  II,,  3iS  7  O'Shaughnessy,  Beng,  Dispens.* 
241 ;  Pharm,,  Ind,,  15 1  Irvine,  Mai,  Med.,  Paina,  81 ;  Moodeen  Sher'ff, 
Supp.  Pharm.  Ind.,  224;  also  Mai.  Med,  S.  Ind,  {in  MSS.),  Nos, 
i02,  T93i  U.  C.  Dull,  Mai,  Med.  Hind.,  3t3 :  S.  Arfun,  Cai. 
Bomb.  Drugs,  24;  K.  L,  De,  Indig,  Drugs,  Ind.,  104;  Mur- 
ray, PI.  &  Drugs,  Sind,  &; ;  Bidie,  Cai.  Raw  Pr.,  Paris  Exh., 
Si,6r,  J04^  I2r;  Dymock,  Mat.  Med.  W.  Ind.,  2nd  Ed.,  188  ;  Dymock, 
Warden  &  Hooper  Pharmacog,  Ind.,  I.,  367  f  Year-Book  Pharm., 
1878,  29t  s  Birdwood,  Btmb.  Prod,,  ts,  279,  341 ;  Drury,  U.  PI.  Ind,, 
385;  Atkinson,  Him.  Disi.  {X.,  N.-W.  P.  Gat.),  307;    Useful  PI. 


Bomb.  {XXV.,  Bomb.  Gas.)  sr,  2t6,  252,  272;  Man.  Madras  Adm., 
I,,  3141  II.,  83 !  Nicholson,  Man.  Coimbaiore,  407  ;  Morris,  Account 
Godavery,  rS;  Boswell,    Man.,  Nellore,  98 ;  Moore,  Man,,  Trichino- 


poly,  80;  Gribble,  Man.,  Cuddapah  Disi,,  263:  Settle,  Rep,,  Central 
Provinces^  Chanda,  App.,    VI;    Gameiteers:^Bombay,    V.,  28$;    VI,, 
14;  XIII.,    26;   XV.,  75;  N'-W.  P.,    I.,  79;  IV.,  l*x;  Mysore  & 
Coorg^  I.,  S2,  59  ;  Ill'f  ^  /  If^»  Foresier  :^II.,  175  /  ///.,  20 f  ;  IX.,  413  ; 
X.,  3r»  S46  ;  XII.,  App.  to  ;  Balfour,  Cyclop.  Ind,,  III ,  53 i. 
Habitat. — A  large,  handsome  tree,  common  about  villages  in  South 
India  and  Ceylon.    It  is  cultivated  m  Bengal,  where  it  is  doubtfully  indi- 
genous.   There  are  s£ud  to  be  two  forms— one  with  acuminate  leaves, 
uie  other  with  emarginate  pubescent  leaves. 

Gum.-— It  is  said  to  yield  a  gum,  but  nothing  is  known  regarding  this 
product. 

Oil.— A  semi*so1id  oil  is  extracted  from  the  rbrnbl  of  the  fruit.  This 
is  employed  medicinally,  but  is  regarded  as  too  costly  for  general  iise.  The 
FRUIT  (ritha)  is  largely  used  in  Southern  India  as  a  soap  substitute; 
see  Detergents,  III.,  84. 

Medicine.— The  Soap-nut  has  been  used  medicinally  by  the  Hindus 
from  a  very  early  period,  and  was  afterwards  adoptea  into  the  Muham- 
madan  Pharmacopseia.  The  following  account  of  its  reputed  action  and 
uses  in  early  times  is  taken  from  the  Mnkhean-el-Adwiya : — "  The  pulp  of 
this  fruit  is  at  first  sweetish,  afterwards  very  bitter ;  it  is  hot  and  dry,  tonic 
and  alexipharmic ;  four  grains  in  wine  and  sherbet  cure  colic ;  one  miskal 
rubbed  in  water  until  it  soaps  and  then  strained,  may  be  given  to  people  who 
have  been  bitten  by  venomous  reptiles,  and  to  those  suffering  from  diat  rhoea 
or  cholera.  Three  or  four  grains  may  be  given  b^  the  nose,  in  all  kinds 
of  fits  producing  insensibility.  Fumigations  with  it  are  useful  in  hysteria 
and  melancholy ;  externally  it  may  be  applied,  made  into  a  plaster  with 
vinegar,  to  the  bites  of  reptiles,  and  to  scrofulous  swellings.  The  root  is 
said  to  be  useful  as  an  expectorant  Pessaries  made  of  the  krrnbl  of  the 
seed  are  used  to  stimulate  the  uterus  in  child-birth  and  amenorrhoea.  One 
miskaloHhe  pulp,  with  one-eighth  oia,  miskal  of  Scammony,  acts  as  a  brisk 
purgative."  Ainslie  mentions  its  use  by  the  Vytians  as  an  expectorant  in 
asthma.  He  also  says :  "  I  have  been  informed  by  my  friend  Dr.  Sher- 
wood that  he  has  known  several  instances  of  the  good  effects  of  putting  a 
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little  of  the  seeds  formed  by  the  soap-nut  of  this  tree  into  the  mouth  of  a 
peison  in  an  epileptic  fit,  by  which  means  he  was  instantly  brought  to  his 
recollection."  It  is  used  also  by  Native  practitioners  as  an  antheimmtic 
(Dymock,Mat.  Med.  W,  Ind.),  Moodeen  Sheriff,  in  his  Materia  Medica 
of  Southern  India,  ^ives  a  long  account  of  the  physiological  actions  and 
therapeutic  uses  of  the  Soap-nut.  The  followin^^  abstract  may  be  here 
given  :— The  pericarp  or  pulp  and  kernel  of  the  fruit,  when  given  internally, 
is  emetic,  nauseant,  and  expectorant^  and  ma^'  be  used  successfully  as  a  sub- 
stitute tor  Ipecacuanha,  to  which  it  is  equal,  if  not  supmor,  in  its  effects.  A 
thick  watery  solution  of  the  dru|^  is  often  dropped  into  the  nostrils  of 
patients  suffering  from  hemicrama,  hysteria,  and  epilepsy,  and  with  good 
effect,  Moodeen  Sheriff  is  inclined  to  think,  from  his  own  experience  of 
this  method  of  administration.  The  same  writer  goes  on  to  sai^  that  he  has 
seen,  in  his  own  practice,  the  application  of  a  poultice  made  with  the  soap- 
nut  relieve  the  pain  and  swelling  in  parts  bitten  by  scorpions  and  centi- 
pedes. He  states,  however,  that  it  has  no  anthelmintic  propoties,  as  he  has 
used  it  in  very  large  doses  for  the  removal  of  intestinal  parasites*  but  with- 
out any  effect  further  than  emesis  and  slight  purgation.  The  most  conve- 
nient mode  of  administration  is  in  the  form  of  a  draught,  which  is  prepared 
by  rubbing  and  bruising  a  nut  in  one  or  two  ounces  <rf  water  and  strain- 
ing the  product  through  a  cloth.  From  one  drachm  and  a  half  to  two 
drachms  of  the  nut  may  be  given  as  an  emetic,  from  30  to  40  grains  as 
a  nauseant,  and  from  10  to  18  grains  as  an  expectorant  {Mat.  Med. 
Southern  India). 

Chbmical  Composition. — The  following  account  of  the  chemical 
composition  of  the  Soap-nut  is  extracted  from  Dymock,  Warden  & 
Hooper's  Pharmacographia  Indica  :— "The  saponin, estimated  by  weigh- 
ing  tne  Sapogenin  formed  by  boiling  with  dilute  acid,  amounts  to  11 '5  per 
cent. ;  this  result  is  confirmed  by  determining  the  glucose  before  and  after 
the  treatment  and  calculating  the  increase  of  glucose  into  glucoside. 
The  weight  of  the  barium  and  lead  precipitates  points  to  a  lower  per- 
centage of  saponin.  The  fruits  yield  to  water  40  per  cent.,  and  to  alcohol 
15  per  cent,  of  extract.  They  contain  in  a  ripe  state  over  10  per  cent,  of 
eTucose»  and  a  Quantity  of  pectin,  which  renders  the  watery  solution 
difficult  of  filtration.  Submitted  to  distillation,  the  drug  affords  a  small 
quantity  of  what  appeared  to  be  butyric  acid.  According  to  Brannt, 
no  saponin  is  contained  in  the  woody  stone,  seed,  or  husk.  ^  The  thick 
cotyledons  contain  about  30  per  cent,  of  a  white  fat,  semi-fluid  at  20*C. 
and  melting  to  a  clear  oil  at  30*^  C,  which  possesses  a  somewhat  character- 
istic odour.  The  oil  saponifies  readily,  and  is  employed  medknnally  and 
in  the  manufacture  of  soap." 

Special  Opinions.— §  "By  Native  doctors  it  is  used  as;a  very  effectual 
remedy  in  one-sided  headache.  The  pulp  of  one  fruit  is  soueezed  well 
with  a  little  human  or  cow's  milk»  and  the  milk  thus  prepareo  is  dropped 
into  the  nostril,  and  in  coma  and  delirium  into  the  eyes  also.  In  this  way 
it  acts  as  a  powerful  derivative"  (Surgeon-Major  D.  R.  Thomson,  M.D., 
CLE.,  Madras).  "  Used  as  an  emetic  when  rubbed  up  with  water " 
{Surgeon  J.  McCloghey,  Poona).  "The  kernel  of  the  seeds,  mixed  with 
equal  parts  of  black  pepper,  and  powdered  is  given  in  doses  of  grains  40  to 
60  \t\  e^We^sy  "  (Civil  Surgeon  J.  Anderson,  M.B.,  Bijnor,  N.-W,  P.). 
"  Said  to  act  on  the  uterus  and  is  used  to  bring  on  abortion  "  (Surgeon  H* 
W.  Hill,  Manhhum).  It  is  an  emetic  and  us^  as  such  in  cases  ofpoison- 
ing.  It  is  commonly  employed  for  washing  the  hair  and  clothes  (Surgeon^ 
Major  Robb,  Civil  Surgeon,  Ahmedabad).  "  Sapindus  lanrifolius  or  trifo- 
liatus and  S.  emarginatus  are  different  plants.  Both  yield  the  Soapnut** 
(Assistant  Surgeon  5.  Arjun,  L.M.,  Gorgoum,  Bomboy). 
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Strnctort  of  tlie  Wood.— Wood  yellow  and  hard.  Weight  about  64ft 
per  cubic  foot. 

Domestic  Uses. — Besides  the  use  of  the  fruit  as  a  detergent,  the  wood 
is  employed  for  house-building  and  in  the  construction  of  carts,  and  also  for 
making  a  variety  of  small  articles  such  as  combs,  boxes,  etc 

SAPIUM,  Br.  ;  Gen.  PL,  IIL,  334. 

A  spsnus  of  Euphorbiaceous  plants  containing  twenty-five  species,  all  of  which 
are  tropic^.  Six  species  arc  indigenous  to  the  Indian  Peninsula,  Burma,  or 
tiie  StTutt  bettlements.  The  genus  was  joined  by  Mueller  and  more  recently 
by  Baillon  to  the  allied  Exccscaria,  but  was  restored  in  the  Genera  Plan^ 
tar  urn.  Sir  J.  D.  Hooker,  however,  in  the  Flora  of  British  India,  re- 
(n^ks  that  the  distinctive  points  are  iosufficieat,  and  that  it  would  be  better 
again  to  unite  the  two* 

[  IpS^^*  EUPHORBIACEA. 

Sapium  baccatum,  Poxb.  /  Ft.  Br.  ind,,  V,,  470 ;  Wight,  Ic,  /. 

Syn.— S.  POPULiPOLiuM,   Wall.;  ExcocARrA  baccata,  Muell.f  E.  af- 
riNis,  Griff.;  Carumbium    baccatum,   KurB}  Stillinoia   panicu- 
LATA,  Miq. 
Vtm^^Adamsali,  Assam'i  Billa,  Sylhbtj  Pudlikat,  lal  kainjal,  Nepal; 

Zinhldn,  le-^un^pen,  BuRM. 
References.— ^d;r^.,  Fl.  Ind.,   Ed.  C.B.C.,  602;  Brandts.  For.  Fl,44'; 
KurB,  For.  Fl,  Burm.,  II.,  412;  Gamble,  Man.  Timb.,  367. 
Habitat. — A  large,  evergreen  tree  of  Northern  and  Eastern  Bengal,  the 
Sikkim  Himalaya,  Assam,  the  Khisia  Hills,  Chittagong,  and  Burma.     It 
is  distributed  to  Malacca  and  Sumatra. 

Food. — The  bark  is  chewed  by  the  Natives  of  Assam. 
Stmctnre  of  the  Wood.— A  soft,  greyish-white   light  wood,  coarsely 
fibrous,  perishable  {Kutz).    Roxburgh  mentions  it  as  a  large  and  useful 
timber  tree,  but  does  not  say  for  what  purposes  it  is  utilized. 

S.  indicumi  Willd./  Fl.  Br.  Ind.,  V.,  471 ,  Wight,  Ic,  t.  igjo. 

Sjn.'^S.  HvRUAis,  Ham, ,'  S.  Binoirium,  ^<»r6.  ;   Stillinoia  indica, 

&  BiNGYRicA,  Baill.;  Exccecaria  indica,  Muell. 
Vtm.'-HArui,  \aiAl,  haian,  Beno.;  Hurnd,  Bomb.  ;  Kirrimakdlu,  Sing. 
References.  — />C.,  Prod.,  XV.,  H.,  1216;  Roxh.,  Fl.  Ind.,  Ed.  C.B.C., 
601 ;  Brandis,For.  FL,  44T ,-  KurB,  For.  Fl.  Burm.,  11.,  4^3;  Gamble, 
Man.  Timb.,  367  !  Grah.,  Cat.  Bomb.  PL,  i8t  /  Beddome,  For.  Man.,  21$  ! 
Rhetde,  Hori.  MaL.IV.,  t.  sr  ;  I^hoa,  U.  PL  Bomb.,  12$,  aff3;  Baljour, 
Cyclop.,  III.,  53^  ;  Jour.  A^i.'Horti.  Soc,  X.,  37. 
Rabitst. — A  small  evergreen  tree,  fourd  in  the  Sunderbans  and  the 
tidal  forests  of  Tenasserim  and  Ceylon.     It  is  said  by  Qraham  to  occur  in 
the  Koncan. 

Medidne. — ^The  juice  of  the  tree  is  very  poisonous. 
Stmctnre  of  the  Wood.— Soft  and  white,  with  small  brown  heartwood. 
Weight  agfc  per  cubic  foot. 

Domestic  Uses.— The  wood  is  used  for  fuel  in  the  regions  where  the 
tree  occurs.  The  sfeds  are  employed  as  a  fish  intoxicant  by  the  Natives, 
see  Narcotics,  Vol.  V.,  333. 

S.  insigne,  Benth.  ;  Fl.  Br.  Ind.,  V.,  471. 

Syn. — Falconeria  iNSiONis,  ^<y/r;  F.  Wallichiana,  ^ty/*  ;  Carum- 
bium insionb,  KurB. 

Var.  malabarica. 

Syn. — Exc(ECARiA  insignis.  Bed.,  For.  Man.,  214,  i.  22,  f.  S;  Wight,  It., 
No.  §866. 

Vtm.^Khinna,  khina  lienda,  lendwa,  Hind.j  D4dla,  bilodar,  hiloja, 
kardlla,  ledra,  Pb.  ;  Dudla,  Bomb.  ;  Gar  pa  shola.  An/ M  alms. 
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ReferenCet.^^raf«/»,  For,  PI,,  442;  Kur»,  Far,  Fl,  Burm.,  I  J. ,412: 
DalM,  &  Gibs,,  Bomb,  FL,  227  ;  Beddome,  For,  Man,,  214;  GraJL,  Cat, 
Bomb,  PL,  367  ;  Lisboa,  U.  PL  Bomb,,  125,  268  ;  Jnd,  Forester,  1S84.  X., 
i,  3o  /  Cametteers .— iV.-  W,  P.,  X.,  3ij  ;  Bombay,  XV „  44$. 

Habitat.^ A  robust,  deciduous  tree  of  the  sub-Himalayan  tract,  from  the 
Beas  eastwards,   ascending    to  4,300  feet  of  Chittagong,  Burma,  and 

Var.  MALABARiCA  On  the  Western  Ghits  as  far  north  as  Nisik. 

Medidne.— The  whole  plant  is  full  of  an  acrid,  milky  juice,  which,  when 
applied  to  the  skin,  produces  vesication  (Lisboa), 

Stmcture  of  the  Wood.— Greyish-white,  very  soft  and  spongy.  Weight 
33  to  29ft  per  cubic  foot. 

Domestic  Uses. — The  wood  is  used  for  the  cylinders  of  Native  drums, 
and  for  making  sandals  {Graham ;  Lisboa), 

Sapium  sebiferum,  JRoxb, ;  Fl.  Br.  Ind,,  V,,  '470. 

The  Chinese  Tallow  Tree. 
Syn. — ExccBCARiA  sbbifera,    MuelL  /  Stillingia  sebipbra,  Michaux  ; 

S.  sinensis,  BailLf   S.  sbbifera,  Bojer ;   Carumbium   sebiferum, 

Kurg  ;  Croton  sebifbrus,  Linn, 
Vem. — Pippal-yang  (according  to  AinsHe),  Hind.  /  Mom-china,  Beng.  ; 

Pista,  Trans-Indus;  Toyapippali  (according  to   Ainslie),  Sans.  ;  Ya* 

rtcoM,  Chinese. 
Refer«ncet.-Z)r.,  Prod,,  XV,,  it.,  1210;  Roxb,,  Fl,  lnd„  Ed.C,B,C„ 

6ot  f  Voigt,  Hort,  Sub,  Cal^  t6i ;  Brandis,  For,  Fl,,  441 ;  KurM,For. 

Fl,  Burm,,  II.,  412:  Gamble,  Man,   Timb.,  366  ,•  Dalt.  &Gib$.,   Bomb. 


Fl,  Supp.,  77;  Grai.,  Cat,  Bomb.  PL,  rSi ;  Ainslie,  Mai,  Ind,,  il„  433; 
Bitden  Powell,  Pb,  Pr.,  423,  $98;  Atkinson,  Him.  Dist.,  883;  Drury,  C 
PL,  200;  Balfour,  Cyclop.,  Ill,,  740 ;  Smith,  Die,,  401 ;  Joum,  Aj[ri.- 
Horti,  Soc,  Ind,,  VI,,  164;  Ind,  Forester,  II „  290^  394;  P.,  2t2:  Vl., 


23g  ;  VIII.,  124, 129  :  Report  by  Col.  J,  G.  Macrae,  Conservator  of  Forests, 
Sind  Circle  (6th  JiUy  1888)  ;  Report,  Saharunporg  Bot.  Gardens  li863), 
N.'W.P.SeL{ii66),II.,i<i8. 

Habitat. »A  small,  glabrous  tree,  indigenous  to  China,  but  introduced 
as  a  cultivated  plant  into  various  parts  of  India  and  elsewhere  in  warm 
countries.  The  Indian  vernacular  names  given  above  arc,  therefore,  mere 
adaptations. 

Dye.— The  leaves  give  a  black  dye. 

Oil  and  Oil-aeed.— The  fruit  is  a  three-celled  capsule,  each  cell  of 
which  contains  a  single  globose  seed,  thickly  coated  with  a  white  greasy 
substance— the  so-called  v^etable  tallow.  That  substance  is  used  in  place 
of  animal  tallow  in  dliina,  for  the  manufacture  of  candles,  in  soap-malcing, 
and  also  in  dressing  cloth.  From  the  shell  and  seed  an  oil  is  extracted, 
which  is  burnt  in  lamps.  In  China,  the  tallow  from  these  seeds  almost  entirely 
replaces  animal  tallow  in  the  manufacture  of  candles.  It  is  separated  from 
the  seeds  by  steaming  them  in  tubs  with  convex  open  wicker  bottoms,  placed 
over  cauldrons  of  boiTing  water.  In  China,  this  tallow  is  said  to  be  hard  and 
white,  and  to  give  a  clear  inodorous  flame  without  smoke.  In  India  it  is 
found  that  it  is  not  consistent  enough,  and  when  it  has  been  used  in  candk- 
making,  it  is  necessary  to  dip  the  candles  made  of  it  into  wax,  and  so  give 
them  a  hard  external  coating.  The  combustion,  too,  of  these  candles  is  de- 
scribed  as  imperfect,  and  they  are  said  to  yield  a  dim  light  and  a  thick 
smoke.  A  lai^e  cylindrical  mass  of  the  tallow,  solid,  and  of  a  pure  white  co- 
lour very  pure  and  inodorous,  was  exhibited  at  the  Lahore  Exhibitton  in  1864, 
and  it  was  hoped  then  that  the  tallow  tree  might  become  an  article  of  com- 
mercial importance  in  thr  Panj^b.  Since  that  time,  however,  interest  in  it 
has  declined,  and  for  many  years  no  attempts  seem  to  have  been  made  to 
utilise  the  talk>w  from  this  source.  The  labour  and  expense  involved  in 
collecting  the  seeds  and  extracting  the  tallow  are  said  to  have  been  far  in 
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excess  of  the  value  of  the  product.  With  reference  to  the  oil  Roxburgh 
remarks  that  cocoanut  oil  is  much  better  for  burning  purposes.  For  fur- 
ther information  see  the  article  on  Oils,  Vol.  V.,  449.  , 

Structure  of  the  Wood.-* White  and  even-grained,  moderately  hard. 
Weight  32!b  per  cubic  foot. 

Domestic  U»es.--Besides  the  uses  of  the  tallow  and  oil,  as  above 
described,  the  wood  is  made  into  bedsteads,  tables,  and  toys,  and  is  recom* 
mended  by  Dr.  Jameson  as  well  fitted  for  employment  as  printing  blocks. 
It  is  a  handsome  tree,  and  is  often  planted  for  ornamental  purposes.  In 
Assam  the  eri  silkworm  is  said  to  feed  on  its  lbavbs. 

SAPONARIA,  Ltnn.;  Gen.  PL  /.,  146. 
Saponaria  Vaccaria,  Linn. ;  Fl.  Br.  Ind.,  /.,  ^77/  Caryophyllb*. 

Syn. — S.  PERFOLiATA,  ^0x5.;  Gypsophila  Vaccaria,  W.6rA. 
Vem. — MusnOf  Santal.,  Hind.;  Sabuni,  Beng.;  Guliga/as,  Pers. 
References.— ^0^5..  Fl.Ind.^  Ed.  C.B.C.,  38$;  Boiss.,  Fl.  Orient.,  /., 
S2^ !   Aiichuon,  Boi.  Afgh,  Del.    Com.,  40:    0*Shaughnessy,   Beng. 
Dispens.,  212 ;  S.  Arjun,  Bomb.  Drugs,  rs ;  Murray,  PI,  and  Drugs, 
Sind,  g$f  Dymock,  Warden,  &  Hooper,  Pharm.  Jnd.,  I,,  rgr  ;  Atkinson, 
Him.  DisL,  3oS ;    Gametieers,  N.-W.  P.,  IV.,  Ixviii. ;   X.,  30$:  Ind. 
Forester,  IV.,  284;  Xll.  {App.),6. 
Habitat^A  ull,  robust  weed  of  cultivatwn,  met  with  in  wheat-fields 
throughout  India  and  in  Tibet. 

Medidne.— The  properties  of  this  plant  are  in  every  respect  identical 
with  those  of  S.  officinalis,  the  Soap-wort,  XrpovOioy  of  Dioscorides, 
(O^Shaughnesty).  It  is  considered  by  the  Natives  of  India  to  have  febrifugic 
and  tonic  i)roperties  in  long  continued  fevers  of  a  low  type  (S.  Arjun) 
The  mucilaginous  sap  is  said  to  be  an  efficacious  remedy  for  itch  {Murray). 
Preparations  of  this  plant  have  emulsifying  properties  on  account  of  the 
saponin  it  contains. 

Domestic  Uses. — The  mucilaginous  SAPts  used  as  a  soap  substitute  by 
the  Natives  of  India  (see  Detergents,  Vol.  III.,  85). 

SAPOTA. 
Sapota,  see  Acfaras  Sapota,  Linn.:  Vol.  I.,  So;  Sapotacba. 

S.  elensr'oides,^.  2>C,and  S.  tomentOSa|i4.  DC;  see  Siderozylon 

tomentosnm,  Roxb. ;  Vol.  VI. 

Sappan  wood,  see  Cxsalpinls  Sappan,  Linn. ;  Lbouminosa,  Vol,  II.,  lo. 
SAPPHIRE,  Ball,  Man.  GtoL  Ind„  42g. 

The  Sapphire  is  classed  along  with  the  diamond,  ruby,  emerald,  and  pearl, 
etc.,  among  '*gems  or  precious  stones,"  in  contradistinction  to  the  "inferior 
gems  "  amongst  which  are  placed  the  (^unelian,  onyx,  a^fate,  etc.  It  is  a  blue 
transparent  variety  of  corundum  or  native  alumina,  and  is  composed  of  oxide  of 
alumina  (Alt  Os)  together  with  a  small  quantity  of  oxide  of  cobalt,  to  which  it 
owes  its  blue  tint.  It  differs,  therefore,  from  the  oriental  ruby  merely  in  its 
colour.  Crystals  of  Sapphire  are  usually  double  hexag:onal  pyramids  with  the 
basal  plane  sometimes  well  developed,  but  very  often  quite  small  or  almost  ob- 
literated. Many  of  the  crystals  are  very  irregular,  the  corresponding  angles, 
measured  on  different  pairs  of  faces,  frequently  varying  by  several  degrees. 

Sapphire,  Mallei,  Man.  Geology  of  India,  IV,,  jp. 

Saphir,  Fr.;  Sapphir,  Germ.;  Saffierstin,  DuL;  Zaffiro,  //., 
Sp. ;  Jachant,  Rus. 

s.  855 


OIL. 


TIMBER. 

DOMESTIC. 
Wood. 

848 
Leaves. 

849 


850 


MBDICIKB. 

851 

Ptant. 

852 

DOM&TIC. 


854 


855 


Digitized  by 


Google 


474 


Dictionary  of  the  Economic 


SAPPHIRE. 


Varieties  of  Sappfatre>  and 


Varieties. 


Ooeuirence. 

857 


Vera. — Nilam,   Hind.,    Tam.,   Mal. j   Nilam,  kdbud,    asmdni,  surmai 
(the  colour  of  antimony— 4>lue--grey),  Pb.  ;  Neela-kgnet'kha  (the  yeflow 
sapphire"),  0Mil  Ma^Aa-va  (the  violet  sapphire •»),   Neela^khayan  (the 
Srreeo  sapphire'*),  Mya^  Burm.;  M7,  Sinoh.  ;  Si^r,  arab. 
Rtitnacti^.^Encyclop.  BHt.,XXL,302i  Balfour,   Cyclof,    Ind,^  IlL, 
S32f  Afason,  Burma  and  lu  People^  578,  S79»  732;  Baden  Powell,  Pb. 
Pr,,  48-49 ;  Tavernier,  Travels  in  India,  $99,  41,0  /  Calvert,  Kulu,  $4 ; 
Gatetleers,  Central  Provinces,  $06;  Seftlement    Rep.,    C   P,   {Upper 
Godavery  Dist,),  42;  T,  C.  Plowden,  Report  to  the  Govt,  0/  Ind,,  Foreign 
Department,  on  tke  Sapphires  of  Kashmir, 
Varibtibs.  ^Sapphires  of  various  colours  occur  in  India.    Thus,  there 
is  the  blue  or  true  sapphire  of  popular  language,  the  colour  of  which  may 
be  any  shade  of  blue,  from  the  palest  to  a  deep  mdigo,  the  most  esteemed 
tint  being  that  of  the  blue  cornflower.     Vblet  sapphires  (oriental  ame- 
thysts) are  also  found  in  the  same  localities  as  those  in  which  the  true 
sapphire  is  met  with.    The  most  valuable  sapphire  found  in  the  East 
Indies  is  the  yellow  sapphire  or  oriental  topaz.    A  green  gem,  called  by 
the  Europeans  in  India  an  emerald,  is  often  s«en.  It  is,  however,  a  green 
sapphire,  and  is  much  harder  than  the  true  emerald,  which  is  a  green 
beryl. 

Occurrence. — The  following  account  of  the  occurrence  of  sapphires  in 
India  is  mainly  abstracted  from  Mr.  Mallet's  writings  on  the  subject*  in 
the  Manual  of  the  Geology  of  India,  Sapphire  is  found  along  with  many 
other  varieties  of  corundum  in  the  ruby  mmes  of  Upper  Burma.  Accora- 
ing  to  Mr.  Spears,  the  sapphires  there  are  much  rarer  than  rubies,  al- 
though those  found  are  of  larger  size.  In  Ceylon,  rubies  are  of  rare  occur- 
rence, while  saophires  are  found  frequently,  and  are  often  of  very  large  size. 
In  the  Salem  District  of  Madras  and  in  the  valley  of  the  Cauvery,  Captain 
Newbold  reports  that  sapphire  is  occasionally  found,  and,  according  to 
the  Centra*  Provinces  Gaeetieer,  the  same  gem  occurs  in  the  Upper  Goda- 
vari  District,  Mr.  J.  Calvert  has  stated  that  he  found  "  sapphires  worth 
R 2,500  each  besides  other  gems"  in  the  Upper  Raini  valley  near  the  head 
waters  of  the  Beeas  in  Kulu.  In  1882  a  remarkable  discovery  of  sapphires 
was  made  in  the  Kashmfr  territory,  and  within  a  short  time  such  quanti- 
ties of  gems  were  thrown  on  the  market  as  to  materially  lower  the  value. 
Owing  to  the  secrecy  observed  by  the  discoverers,  very  conflicting  accounts 
were  in  circulation  as  to  the  place  where  the  stones  had  been  tound,  but 
this  may  be  elucidated  by  the  following  account  taken  from  the  report  by 
Mr.  T.  C.  Plowden,  late  Resident  in  KiE^hmfr,  who  himself  visited  the  place 
and  saw  the  sapphires  being  dug  out  there :  — "  Leaving  the  Chenab  valley 
at  Golabgarh  m  Padar,  at  the  junction  of  the  Bhutna  stream  with  the  Che- 
nab, and  following  the  path  towards  Pzanskar,  which  runs  up  the  Bhutna 
valley,  two  days'  easy  marching  brings  one  to  the  village  of  Suniyan,  the 
last  village  met  with  on  this  side  of  the  passes  into  Pzanskar.  To  the 
north*east  of  this  village  rises  a  lofty  range  of  mountains,  known  to  geo- 
logists as  the  Pzanskar  range  which  sends  off  many  spurs  into  the  Bhutna 
valley.  It  is  near  the  southern  end  of  one  of  these  spurs  between  the  vil- 
lages of  Machial  and  Suniyan  that  the  sapphire  deposits  are  found,  al»out 
two  miles  in  a  north-westerly  direction  from  Suniyan  in  a  small  valley.  The 
greater  portion  of  this  valley  is  covered  with  masses  of  boulders  and  frag- 
ments of  rock  which  have  fallen  from  the  surrounding  cliff,  and  amongst 
these  the  sapphires  are  at  present  obtained.  The  rock  of  which  the  cliffs 
surrounding  the  valley  are  formed  is  of  micaceous  gneiss,  interst ratified  with 
beds  of  crystalline  siliceous  limestone.  The  gneiss  is  also  interstratified 
with  veins  of  granite  in  portions  of  which  corundum  crystals  have  been 
developed  which,  when  they  are  of  sufficiently  good  colour,  become 
sapphires.  '* 
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Mbthod  of  Collrction. — Sapphires  like  rubies  occur  in  three  ways  — 
(i)  in  situ,  imbedded  in  white  crystalline  limestone,  (2)  loose  in  the  soil  on 
the  hillsides,  and  (3)  in  gem-beanng  gravel.  The  second  is  the  commonest 
method  of  occurrence,  and  the  mode  of  collection  now  pursued  in  Kashmir 
is  to  dig  up  the  soil,  and  then  wash  away  the  sand  and  mud,  a  rude  adap- 
tation of  the  methods  employed  bjr  the  diamond  diggers  of  South  Africa. 
Roughly  estimated  the  averas^e  yield  was  i  tola  of  sapphire  to  every  15 
maunds  of  soil  dug  and  washed.  The  stones,  however,  were  of  very  uneven 
quality. 

Uses. — Sapphires  are  much  valued  for  ornamental  purposes,  and  are 
made  into  brooches,  rings,  seals,  etc.  In  conseauence  of  its  hardness  the 
sapphire  was  usually  mounted  by  the  ancients  m  a  partially  rough  state, 
the  surface  being  polished  but  not  cut.  It  has,  however,  occasionally  been 
engraved  as  a  gem. 

Timde.— During  the  calendar  ^ear  1889,  36,010  carats  of  sapphire, 
valued  at  Ri5/xx>»  were  obtained  m  Kashmir.  The  outturn  of  Burmese 
sapphire  during  the  same  period  cannot  be  ascertained,  as  both  rubies  and 
sapphires  are  included  under  one  heading  in  the  trade  returns  (/?.  ^  A, 
Department  Return  of  Outturn  of  Gems  tn  India). 

SARACA,  Linn./  Gen.  PL,  /.,  ^83. 

[Leguminosa. 
Saraca  indica,  Linn.,-  Fl.  Br.  Ind.,  II.,  271 ;  Wight,  Ic,  /.  206; 

Syn. — S.     ARBORBSCBNS,    Burnt,  i  S.    MINOR    &    2^LLINGBRIANA,    Mtq.  / 

Jonrsia  Asoca,  Roxh, ;  J.  pinnata,  Willd. 

Vtxn.'^Asok,H\Vil>.%  Asokt  asoka,  Bkng.  ;  Aseka,  ati,  Cvttack  ;  Asok, 
Uriya.;^  AsokUf  Manipur:  i4s^^,  N.-W.  Pj  &  Pb.,  Asok,  ashok, 
asoka,  Jassundt,  jdsindi,  Bomb.  /  Ashoka,  Mar.  ;  Ashopdlava,  Guz. ; 
Asek,  kank/li,  Trl.  ;  Aksunkar,  asoka,  asoge,  ashoka,  Kan  . ;  Thawgabo, 
BuRM.;  Diye  ratepibeld,  diya-ratmal,  SiNO.;  Asoka,  kank^li,  vanjula. 
Sans. 

Refereilce8.~Z>C.»  Prod.  II.,  487  ;Roxb.,  Fl.  ItuL,  Ed.  C.B.C.,  3i2  /  Voigt., 
Hort.Sub.  Col.,  246  ;  Brandts,  For.  FL,  166  ;  Kurt,  For.  FL  Burnt.,  1, 4r4  ; 
Beddonie,Fl.  Sylv.,  t. 57  /  Gamble,  Man.  Timb.,  144: Dolt.  &  Gibs.,  Bomb. 
FL,  82  ;  Mason,  Burma  and  its  People,  4o3,  770;  Trimen,  Cat.  CeyL  PL, 
28  ;  Elliot,  Fl.  Andhr.,  82  ;  Sir  W.  Jones,  V.,  ui ;  Rheede,HorL  Mai.,  V., 
t.  59  ;  Folkard,  Plant-lore  Legends  &  Lyrics,  229;  U.  C.  Dutt,  Mat.  Med, 
Hind.,  143, 292  ;  Dymock,  Mat.  Med,  W.  Ind.,  2nd  Ed.,  2SJ  ;  Lisboa,  V. 
PL  Bomb,,  64,  279,  28s  ;  Keea  Off.  Guide  to  Bot.  Gardens  &  Arboretum, 
3o;  Bomb.  Gar.,  VII.,  40,  41 ;  XV.,  75)  Gom.,  Mysore  &  Coorg.  I.,  52, 
59  ;  Settle.  Rep,,  Fyaahad,  12 ;  Ind.  Forester,  J I  I.,  203;  XIV.,  298. 

Habitat.  —A  low,  erect  tree  of  the  Central  and  Eastern  Himalaya,  East 
Bengal,  South  India,  Arracan,  and  Tenasserim.  In  Kum^on  it  occurs  up 
to  altitudes  of  2,000  feet.  It  is  found  also  in  Ceylon  and  Malacca,  and  is 
distributed  to  the  islands  of  the  Malayan  Archipelago.  It  is  often  culti- 
vated in  gardens  for  its  handsome  flowers,  and  very  frequently  so  near 
temples  (Brandis).  **  Bombay  gardeners  call  the  Guatteiia  longifolia 
(Anonacba)  "  Asoka,"  and  have  an  idea  that  it  is  the  male  of  Saraca 
iodica"  (Dymock).  Roxburgh  remarks  that  "  the  plants  and  seed  were 
probably  brought  originally  from  the  Eastern  frontier  of  Bengal,  where  it 
IS  indigenous.  When  the  tree  is  in  full  blossom  I  do  not  think  the  whole 
Y^etable  Kingdom,  affords  a  more  beautiful  object." 

Medidne.— The  baril  is  much  used  by  Native  physicians  in  uterine 
affections,  and  especially  in  menorrhagia.  A  decoction  of  the  bark  in  milk 
is  g^enerally  prescribed.  A  ghrita  call«i  asoka  ghrita  is  also  prepared,  with 
a  decoction  of  the  bark  and  clarified  butter,  together  with  a  number  of 
aromatic  herbs  in  the  form  of  a  paste  {U.  C  Dutt,  Hind.  Mat,  Med.).    In 
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Orissa  the  bark  is  said  to  be  used  as  an  astringent  in  cases  of  internal 
hamorrhoids  (W.  W.  Hunter). 

Special  Opinions.— $*'  The  bark  contains  a  larspe  proportion  of  gallic 
acid.  A  decoction  of  it  is  chiefly  used  with  dilute  sulphuric  add  in  stop- 
ping utenne  hoemorrhage "  {Civil  Surgeon  S.  M.  Shircore,  ^oorshed* 
abad).  **  Flowbrs  pounded  and  mixed  with  water  used  in  hoemorrhagic 
dysentery"  {Surgeon  A.  C  Muker/i,  Noakhally), 

Structure  of  the  Wood.— Light  reddish-brown»  soft  Weight  5o!b  per 
cubic  foot.  Brandis  remarks  that  the  heartwood  is  hard  and  dark  coloured. 

Sacred  Uses. — The  Asoka  is  one  of  the  sacred  trees  of  the  Hindus, 
which  they  are  ordered  in  the  Urapaj  to  worship  on  the  13th  day  of  the 
month  Chaitra,  i.e.,  27th  December.  Its  flowers,  probably  on  account  of 
their  beauty  and  the  delicacy  of  their  perfume,  which,  in  the  months  of 
April  and  ^f  ay,  is  exhaled  throughout  the  night,  are  much  used  in  temple 
decoration.  •'  The  tree  is  the  Symbol  of  Love,  and  is  dedicated  to  Kama, 
the  Indian  God  of  Love.  Like  the  Agnus  castus  it  is  believed  to  have  a 
certain  charm  in  preserving  chastity ;  thus  Sita,  the  wife  of  Rama,  when 
abducted  by  Ravana,  escapes  from  the  caresses  of  the  demon  and  finds 
refuge  in  a  grove  of  Asokas.  In  the  legend  of  Buddha,  when  Maya  is  con- 
scious of  having  conceiv^  the  Buddis^attva,  she  retires  to  a  wood  of  Asoka 
trees  and  then  sends  for  her  husband.  The  word  Asoka  signifies  **  that 
which  is  deprived  of  gne(  '*  {Folkard,  Plant-lore  and  Legends),  Mason 
(Burma  fsf  Its  People)  says  the  tree  is  held  sacred  among  the  Burroans, 
because  under  it,  Gaudama  was  born,  and  immediately  after  his  birth 
delivered  his  first  address. 

SARCOCEPHALUS,  Aful.s  Gen.  PI.,  IT,,  29. 
Sarcocephalus  cordatus,  Miq. ;  Fl.  Br.  Ind.,  III.,  22  /  RuBiAcxiB. 

Syn.— Nauclba  tordata,  Roxh.;  N.  co  adv  vat  a,  Roxb.:  N.Roxburghii, 

G,  Don;  N.  Wallichiana,  Br.;  N.  parvipolia.  Wall. 
Vem.     Bakmi,  vammi.  Sing.  /  Ma-'U,  ma'ulettanshe,  BuRM. 
References.— 5«W.,/J7.5y/».,<.  J/*/  Kurm,  For.  Fl„  II.,  63;  GambU, 
Man,  Timh,,  218;  Jnd.  Forester,  X.,  3r  ;  XII.,  J2,  73. 
Habitat.— A  small  tree,  which  occurs  in  the  lower  mixed  forests  of  Burma, 
from  Pegu  and  Martaban  to  Tenasserim.    It  is  found  also  in  Ceylon,  and 
is  distributed  to  the  Malsy  and  Philippine  Islands  and  North  Adstralia. 

Structure  of  the  Wood  —Pale-coloured,  rather  light,  coarse,  and  loo<5e- 
grained      Weight  23-348)  per  cubic  foot. 

Oomestic  Uses.— Beddome  says  it  is  used  for  making  sandals,  com- 
mon furniture,  doors,  and  for  other  purposes. 

SARCOCHLAMYSi  Gaud.;  Gen.  PL,  III.,  3^9. 

[  Urticacijk. 
Sarcochlamsrs  pulcherrima,  Gaud.;  Fl.  Br.  Ind.,  V.,  jSS; 

Syn.— Urtica  pulchbrrima,  Roxb. 
Vem — Dogal,  Garo  Hills;  Tsatya,  shap-ska,  Burm. 
References — DC,  Prod,,  XVI.,  %.,  23s ;  Roxb.,  Fl.  Ind.,  Ed.   C.B.C., 
656;  Brandts,  For.  Fl.,405i  Kurt,  For.  Fl.,  Burnt.,  II.,  ^26 ;  Gamble, 
Man.  Timb.,323;  Darrah,  Note  on  Cotton  in  Assam,  3t ;  Ltotard,  Memo, 
on  Indian  Dyes,  127,  viii.  ,  ^ 

Habitat. — A  bush  or  large  shrub,  with  a  stem  often  as  thick  as  a  man  s 
leg,  met  with  in  Assam,  the  Khisia  Hills,  Sylhet,  Chittagong,  and  Burma. 
It  is  distributed  to  Sumatra,  It  is  found  up  to  altitudes  of  1,000  feet 
Brandis  says  that  in  Pegu  this  plant,  together  with  Blnmea  grandis,  Budd- 
leia,  and  other  fast-growing  large  herbs  and  shrubs,  forms  the  dense 
thicket  which  springs  up  in  deserted  clearings. 
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brevlstigitia. 


Dye. — In  Assam  a  madder  brown  colour  is  produced  with  the  bark 
of  Albizziaodoratissmayin  conjunction  with  the  pounded  leaves  and  twigs 
of  the  dogal  tree  (Sarcochlamys  plncherrima),  the  yarn  being  boiled  in  the 
mixture  (Liotara,  Memo,  on  Indian  Dyes). 

Fibre.— The  liber  gives  a  grood  fibre  for  ropes  (Kurg). 

Stmctnre  of  the  Wood.— Pale,  reddish  brown,  rather  light,  of  a  fine 
silvery  fibre,  soft  (Kurg), 

SARCOCOCCA,  LtndL  ;  Gen.  PL,  III.,  266. 

[/,  /<?77/   EuPHORBUCEJK 

Sarcococca  pruniformis,  Ltndl. ;  Ft.  Br.  Ind.,  v.,  266 ,-  Wighi.  Icj 

Syn. — S.  SALIGNA,  Muell.S  S.  TRINHRVIA,    Wight;  S.  SUMATRANA,  Bl. 
S.  SALICIFOLIA,  BailU;    BUXUS  SALIQNA,  Dott  :  TrICERA    NBPALENSIS, 

Wall. 
Vein.^ChiliMai,  Nepal  |  Sukaising,  KuifAON. 

References.— Z>C,  Prod.,  XVI.,  «.,  ///  Brandis,  For,  Fl.,  448:  Beddome, 

Ft.  Sylv.,  ccxvii  ;  Gamble,  Man.  Timb,,  j;//  Bedd,,  For.  Man,,  217; 

Atkinson,  Him,  Dist.,  3t7  $  Ind.  Forester,  X,,  ss  f  your,  Agri.'Horti. 

Soc,  Ind,,  XIV.,  II,  24. 

Habitat.— A  small,  evergreen  shrub,  met  with  in  the  Temperate  Himi- 

laya,  at  altitudes  between  5,000  and  9,000  feet,  in  the  Khlsia  Hills  and 

Manipur,  in  the  Deccan  Peninsula,  and  in  Ceylon.    It  is  distributed  to 

Afghanistan  and  to  Sdmatra. 

Structure  <^  the  Wood.— White,  moderately  hard. 
Domestic  Uses.— The  wood  is  sometimes  used  for  making  walking- 
sticks. 

SarcOCOllai  see  Astragalus  ?  sp. ;  Lbouminosjb;  Vol.  I.,  348. 

SARCOSPERMA,  Hook./.;  Gen.  PI,,  II.,  633. 

Sarcosperma  arboreum,  Benth,:  Fl*  Br.  Ind.,  III.,  jjj; 

[  Sapotacea 
Syn. — SiDEROXYLON  arboreum.  Ham. 
Vem. — Pahar  lampati,  Nepal;  Kulyatgo,  Lepcha. 

References.— ^Mrjr,  For,  Fl,  Burm,,  II.,  app,  575'76 ;  Gamble,  Man, 

Timb,,  242  :  also  Trees,  Shrubs,  etc.,  Darjeeling,  $2. 

Habitat. — A  large,  bushy  tree  of  the  Eastern  Himalaya.    It  is  found 

in  Sikkim,  up  to  altitudes  of  4,000  feet.     It  also  occurs  on  the  Khisia 

hills  and  Patkoye  mountains  in  Assam,  and  in  Lower  Burma  (Ava  hills, 

Kure). 

Fodder.— The  leaves  are  g[iven  to  cattle  (Gamble). 
Structure  of  the  Wood. — Pink,  moderately  hard,  rather  light.    Weight 
30*5ft  per  cubic  foot. 

Domestic  Uses. — It  is  used  in  Sikkim  to  make  canoes. 

SARCOSTEMMA,  Br.  /  Gen.  PL,  IL,  763. 

With  reference  to  the  identificatioii  of  plants  of  the  genus  Sarcostenuna 
with  the  sacred  Homa  of  the  Parsis  and  the  Soma  of  the  early  Sanskrit  writers, 
the  reader  is  referred  to  the  generic  note  on  Ephedra,  Vol.  III.,  247.  It  is  suffi- 
cient here  to  remark  that  SarCOStemma,  although  very  probably  not  the  ori* 
ginal  Soma  of  early  writers,  is  at  any  rate  one  of  the  b^  Known  and  most  fre- 
quendy  used  substitutes  for  the  rtol  article. 

[  Wight,  Ic,  t.  595  /  ASCLEPIADBJB. 

Sarcostemma  brevistigma,  Wight  6f  Am.  ,•  //.  Br,  Ind.,  IV.,  26  ; 

The  Moon  Plant. 

Syn.— AscLEPiAs  acida  &  aphylla,  Roxb. 
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SASSAFRAS 

officinale. 


SuMtas. 


Vera. — Somlati,  Hind.  ;  Somlatd^  soma,  Beno.;  Thorimal,  Sind.  ;  S6ma, 
latnot  Bomb.  ;  Ran  sher.  Mar.  ;   Tiga-tshummdti,  kondapHa^  fuUa 
tifre,  padma  idshiam,  s6ma  laid,  iige  J^mndu,  Tbu  $  Muwa^kiriyOf 
Sing.  ;  Soma,  Sans. 
References.— Z)C.,  Prod,,  VIII.,  s38;  Roxh.,  Fl.  Ind.,  Ed.  C.B.C.,  2Sij 
Voigt,  Hort.  Sub.  Col.,  542  /  Dalg,  &  Gibs,,  Bomb,  PL,  149  ;  Elliot,  PI, 
Andhr.,  g6,  fdr,  §59,  169, 181  /  Gibson,  Cat,  Bomb,  Pl„  122  ;  Aiitslie,  Mat, 
Ind„  II„  378;  U,  C,  Dutt,  Mat,  Med.  Hind.,  3i8  ;  Drury,  U.  P^  38s  / 
Lisboa,  U.  PI,  Bomb,,  t6S:  Birdwood,  Bomb.  Pr,,  S3f  ^08;  Gamettoers  ;-- 
Bombay,  V,,  27  ;  Mysore  &  Coorg,  I,,  62. 
Habitat^A  trailing,  leafless,  jointed  shrub,  not  uncommonly  met 
with  in  dry  rocky  places  in  the  Deccan  Peninsula.    It  occurs  also  in 
Bengal,  but  more  rarely  than  on  the  western  side  of  India. 

Domestic  Uses.— Dr.  Gibson  (Ca^,  Bomb.  Pl.^  mentions  that  ''it  is 
often  brought  from  a  distance  by  farmers  to  extirpate  white^nts  from  the 
sugarcane  fields.  A  bundle  of  twigs  is  put  into  the  trough  of  the  well 
from  which  the  field  is  watered,  along  with  a  bag  of  salt,  luu-d  packed,  so 
that  it  may  dissolve  gradually.  The  water  so  impregnated  destroys  the 
ants  without  injuring  the  crop. "  The  plant  contains  a  large  amount  of 
milky  sap,  which  Roxburgh  says  is  "of  a  mild  nature  and  acid  taste,  and 
is  often  used  by  Native  travellers  to  allay  their  thirst.  "    For  its  uses  in 

Preparing  an  intoxicating  liouor,  see  Ephedm,  Vol.  HI.,  347  $  also  Dr. 
Watt's  numerous  papers  on  the  Soma  of  the  Sanskrit  authors. 
The  three  other  species  of  this  genus,  S.  Bnmonlaiinm,  IVttrht  tst  Am,, 
S.  intermedium.  Dene.,  and  S.  ^ockni,  Hook.  /.,  are  said  by  Sir  J.  D. 
Hooker,  m  the  Flora  if  British  India,  to  be  indistinguishable  in  the  dried 
state  from  this.  They  are  used  in  a  similar  manner  by  the  Natives  of 
India,  and  have  the  same  vernacular  names. 
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SARCOSTIGMA,  W.esfA.;  Gen.  PL,  A  354* 

[  A  iSs4  :  Olacink*. 
Sarcostigma  Kleinii,  W.  &  A. ;  Ft.  Br.  Ind.,  /.,  $94  /  Wight,  Ic, 

yienL'^P4vana,  p^henagah  (sthe  plant),  adul,  odul  («athe  oil). 
References.— Z?a/#.  &  Gibs,,  Bomb.  Fl„  22t ;  Drury,  U.  PI.  Ind.,  386. 
Habitat.— A  climbing,  branched  shrub,  found   in  the    Eastern    and 
Western    Peninsulas,    Malacca    (Maingay),    Cochin,  and     Travancore 
(Height),  and  the  Koncan  (Stocks). 

iilledidne.— This  i)lant  yields  a  medicinal  oil,  highly  esteemed  m  the 
treatment  of  rheumatism  (Drury). 

Food.— The  fruit  of  S.  edule,  which  is  said,  in  the  Flora  of  British 
Inrfia,  to  be  probably  only  a  variety  of  S.  Kleiiiii«  is  eaten  by  the  Natives 
of  the  Andaman  Islands  [Kura). 

Domestic,— The  oil  is  burnt  in  lamps. 

[  Vol.  IV.,  2IQ. 
Sarsaparilla,  Indian,  see  Hemidesmus  indicus,  R.  Br.i  AscLBPiAOB^ 

[  Vol.  VI. 
S.  Jamaica,  see  Smilax  offidnalis,  Hunb.  BonpL,  ^  Kunth, ;  Liliacms, 
Sarson  Oil|  see  Brassica  campeatris,  Linn.;  Crucipbra;  Vol.  !•»  $22. 

SASSAFRAS,  Nees;  Gen.  PI.,  III.,  160. 

Sassafras  officinale,  I^ees/  Laurinm. 
Sassafras. 

Syn.— Laurus  Sassafras,  Unn. 

Referencet.- PKart,  Calc.  Exhib.  Cat.,  V„2S2;  VII.,'224  ;  Pham^,  Ind.. 
192;  GambU,  Man.  Timb  ,  3i3s  Smitk,  Econ.  Diet,,  369* 
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A  Useful  Carminative  for  Horses.      ( W.  R.  Clark.) 


SAUSSUREA 
candicans. 


Hsbitat~A  tree,  30  to  40  feet  high,  native  of  the  forests  of  North 
America,  from  Canada  to  Florida. 

Medidne. — The  dried  root  is  imported  into  India  and  used  medicinally 
for  its  alterative,  tonic,  stimulant,  and  sudorific  properties.  It  is  useful  in 
chronic  rheumatism,  secondary  syphilis,  scurv^,  and  skin  diseases.  The 
volatile  oil  obtained  by  distillation  of  the  wood  is  stimulant,  carminative, 
and  diaphoretic  {Pharm,  Ind,),  In  British  practice  it  is  only  given  in 
combination  with  sarsaparilla  and  guaiacum. 

Structure  of  the  Wood.— Soft,  porous,  highly  scented,  preserving 
its  odour  a  long  time. 

Satin-WOOd|  seeChlorozjlonSwietefiia,  DC. ;  Mbliacba;  Vol.  IL,  370. 

SAURAUJA,  Willd,  f  Gen.  PI,  /.,  184. 

Saurauja  napaulensis,  DC;  Fl.  Br.  Ind.,  /.,  2S6  /  Tkrnstrcemiacejc. 

Vem. — Gogina,   gogafula.    Hind.;    Gogen,   Nepal;    Kasur,    Lepcha; 

Gogina,  gogdna,  KumaON. 
Rdferences. — Brandis,  For,  PI,,  2S:  Gamble,  Man.  Timb.,  2g ;  List  of 
Trees,  Shrubs,  &  Climbers  of  Darjiling,  8  ;  Atkinson,  Him,  EHst.,  3o6  : 
Ind.  Porester^  VJJI.,  4^ ;  XI.,  2, 370:  XIV.,  3j3. 
Habitat.— A   moderate-sized  tree  of  the  Himalaya  from   Bhutan  to 
GarhwAl,  also  in  the  Temperate  Khdsia  hills.    It  is  found  at  altitudes 
between  2,^00  and  5,000  feet. 

Food  &  Fodder. — The  fruit  is  succulent  and  palatable,  and  is  eaten 
by  the  hill  tribes.    The  lbavbs  are  lopped  for  cattle  fodder  (Atkinson), 

Structure  of  the  Wood.— Pale-pink,  very  soft,  spongy ;  shrinks  much. 
Weight  25ft  per  cubic  foot  (Gamble). 

S.  punduana.  Wall/  Fl.  Br.  Ind.,  /.,  287. 

Syn. — S.  FAScicuLATA,  var.  abbrbviata,  Choisy. 
Vem. — Rata-gogen,  sipha-ring,  Sikkim. 

References.~/:Mrs,  For.  Fl.  Burm.,I.,  tti3;  Gamble,  Man,  Timb.,  29 ; 
List  of  Trees,  Shrubs,  &  Climbers  ofDariilinf,  8 
HalMtat.— A  bush  or  small  tree,  found  in  the  Sikkim  Himiilava  between 
the  altitudes  of  3,000  and  5,000  feet.    It  occurs  also  in  the  Khasia  moun- 
tains, and  in  the  tropical  forests  of  Burma,  at  altitudes  between  2,000  and 
3,000  feet. 

Structure  of  the  Wood.— White,  soft  and  even ;  finely  fibrous  (Kurs), 

SAUROMATUM,  Schoi.;  Gen,  Pl„  III.,  g66. 

[  5^9  /  Araceje. 
Saurotnatum  pedatum,  SchoI.;  DC.  Monogr,  Phanerogamtce,  II., 
Syn. — Arum  pedatum,  Willd,;  Arum  clavatum,  Desf. 
Wem.'—Lot  (a  name  applied  to  several  species  of  the  genus).  Mar.;  Bha- 

samkand,  C.  P. 
Reference.— Z)ym<«rfc,  Mai.  Med.  W.  Ind.,  817. 
Habitat.-*  A  native  of  Western  India  and  of  the  Central  Provinces. 
Medicine.—*  The  tcjbbrs  are  as  large  as  small  potatoes  and  of  the 
same  shape  as  those  of    suran  **  (Amorphophallus  campannlatos,  Vol.  I., 
2251 ;  **  they  are  very  acrid  and  poisonous,  and  are  only  used  externally 
as  a  stimulating  poultice  by  the  Natives  **  (Dymock). 

SAUSSUREA,  DC;  Gen.  PI,  II.,  47 i. 

Saussurea candicans,  Clarke;  Fl.  Br. Ind.,  III.,  273;  CoMPosiTiK. 
Syn.— S.  BRAHUicA,  Boiss.;  Aplotaxis   candicans, />C.  ;  A.   scaposa, 

Edgew  ;  Cnicus  candicans,  Wall ;  Carduus  hetbromallus,  Don. 
Vtm.-'Batula.kali  Miri,  Pb. 
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The  Costot  Root. 
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Referencog«./>C^  Prod,^  VI.,  K40,  Stewart,  Pb,  \PL,  ttgj   BoUs-  Pt. 

Orient.,  JI/,,  $66;  Atkinson,  Him.  Dist.,  3t2;  Gag.,  N.'W.  Pro%f.»  /K., 

Ixxiii. 

Habitat «- A  robust  anntial  berb,  found  in  sub-tropical  and  temperate 

Western  India  and  the  Himalaya,  from  the  Salt  Range,  Haziira,  and 

Kashmir  to  Bhutltn,  altitude  3,000  to  7,000  feet.    It  is  distributed  to 

Afghinist^n. 

Medidne.— The  seeds  are  collected  in  the  Panjilb  for  the  drug-sellers 
{Stewart). 

Special  Opinion.— §"  Carminative,  used  in  masdlds  for  horses  "  {Sur- 
g$on'Major  C.  W.  Calihrop,  M^D.,  Morftr). 

Saussurea  grossypiphora,  Don  /  F7.  Br.  Ind.,  III^  3^6. 

Syn*— S.  0098YPINA,  Wall.;  Aplotaxis  gossypina,  DC;  EaiucoBrNS 

NIDULARIS,    Wall,iitS. 

Vtrtu^Kasbdl,  bit  ifesk,  Pb. 

References. ^S'/nPor/,  Pb.  PL,  trg;  Hooker,  Him.  foumals,  /.,  225  ;  Bal' 
four.  Cyclop.  Jnd,,  III.,  $48. 
Habitat — A  herbaceous  plant,  with  perennial  root-stock,  met  with  in 
the  Alpine  Himdlava,  from  uarhwal  to  Sikkim.at  altitudes  between  14,000 
and  1 7,000  feet  Sir  J.  D.  Hooker  (Him  Jour.)  remarks  of  this  very 
striking  plant  that  it  forms  great  clubs  of  the  softest  white  wool,  six 
inches  to  a  foot  high,  its  flowers  and  leaves  seemingly  uniformly  clothed 
with  the  warmest  mr  that  nature  can  devise. 

Sacred.— Madden  mentions  that  it  is  offered  up  at  shrines  on  the  Sutlej 
(Stevsart). 

S.  hypoleuca,  Spreng.;  Fl.  Br.  Ind.,  III.,  374, 

Syn.— Carduus  auriculatus.  Wall.;  Aplotaxis  aubiculata,  DC. 
Vem. — For  the  vernacular  names  of  this  plant  the  reader  is  referred  to 
S.  Lappa,  for  both  species  seem  to  be  known  to  the  Natives  by  the  same 
names. 
References.— Z>C.,  PfwJ.,   VI. ^  541;  Dy mock  in  Year-Book  of  Pharmacy 
{1878,)  242. 
Habitat — A    compositous    herb,   with  decidedly   nodding^  head;  it 
occurs  all  over  the  Temperate  Himalaya,  from  Kashmir  to  Sikkim,   at 
altitudes  between  7,000  and  13,000  feet. 

Medicine.-— It  appears  probable  that  part  of  the  Costusused  medicinally 
in  India  is  derived  from  this  species^  although  the  true  Costus  is  probably 
S.  Lappa. 

S.  Lappa,  C.  B.  Clarke  /  Fl.  Br.  Ind.,  III.,  376. 

The  Costus. 

Syn.^AucKLANDiA  Costus,  Pale;  Aplotaxis  Lappa,  Dene. 

Wera^-^KtU,  kot,  kust,  kust-talk-putchukjmr,  pachak.  Hind.  ;  Pachak,  k^r, 
Bbng.  ;  Post'khai,  Kashmir  ;  Rusta,  Bhotb  ;  Kit,  hot,  kist  talkh,  kith, 
Pb.  ;  Oublate.  Bomb.  ;  Upcdeta,  kit,  Guz. ;  Kostum,  putchuk,  goshtam, 
Tam.  ;  Changala,  kustam,  Tbl.  :  Sepuddy,  Malay.;  Goda  mahanel. 
Si  no.  ;  Kushlha,  kashmirja  (according  to  Stewart),  Sans.  ;  Kist,  Arab. 
&  Pbrs. 

RtitTtaceB.^Stewart,  Pb.  PI..  t2t ;  J.  H.  Van  Unschoten,  Voyage  to 
the  Kast  Indies,  II.,  129;  Pharm.  Ind.,  I2fj ;  Ainslie,  Mat.  Ind,,  II., 


Top.  Ajmere,  toy,  /ia  /  Honigberger,  Thirty -five  years  in  the  East,  262  ; 
Baden  Powell,  Pb.  Pr.,  356;  Birdwood,  Bomb.  Pr.,  48;  Royle,  III.   Him; 


Bot.,  36a;  Prod.  Pes..  22 j,  224  ;  Aitrhison,  Trade  Products  0/  Le,   144  , 
Davies,    Trade  &   Resources  of  the    N.-W.    Frontier,    IxxiiL,    cviii. 
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(W^.  R.  Clark.) 


SAUSSUREA 

Lappa. 


cedxxvHu  :  Balfour»  CycUp^  /.,  8ii ;  Smith,  Ecan*  Dic^  134  ;  hta  Off, 
Guide  to  ike  Mus.  of  Ec.  BoL,   S7  ;  GoMetteer,  Panjdb,  HoMara  Diet., 
13;  Journ.  Agri,-HorU  Soc,  Ind„  XI.,  Part  /. 
Habitat.— A  tall,  very  stout  herb,  with  annual  stem  and  thick  perennial 
roots,  indigenous  to  the  moist,  open  slopes,  surrounding  the  valley  of 
Kashmir,  at  an  elevation  of  8,000  to  9,001)  feet.     It  occurs  also  in  parts  of 
the  basins  of  the  Chenab  and  Jhelam,  at  elevations  between  10,000  and 
13,000  feet.    The  roots  are  dug  up  in  the  months  of  September  and  Octo- 
ber, chopped  up  into  pieces,  2  to  6  inches  long,  and  exported  without  further 
prepararton. 

Histoiy.— Dr.  Watt  has  already  written  at  some  length  on  this  sub- 
ject and  his  remarks  may  therefore  be  reproduced :— '*  It  would  seem  that 
for  a  long  time  Costus  Root  or  kust  was  referred  to  a  species  of  Scita- 
MiNBA,  most  probably  from  the  resemblance  of  the  scent  to  that  of  Orris 
root  The  genus  to  which  it  was  attributed  received  the  name  of  Costns, 
the  perfume  being  said  to  be  obtained  from  C.  arabicns,  Willd,  The  com- 
mon and  elegant  plant  of  our  jungles,  Costns  spedosns,  Sm,  (Vol.  II., 
579),  was  supposed  to  be  nearly  allied  to  the  hypothetical  species  C. 
arabicns,  but  to  be  scentless.  It  is  remarkable  that  while  it  has  now  been 
clearly  proved  that  the  plants  which  belong  to  the  genus  Costus  have 
noihing  to  do  with  the  Costus  root  of  the  ancients,  the  vernacular  names 
keo,  kust  should  in  Bengali  be  given  to  C.  spedosus,  names  which  are 
also  applied  to  the  true  Costus.  The  resemblance  of  the  root  to  Orris  or 
Iris,  a  plant  nearly  allied  to  Costus  spedosus,  is  another  remarkable  coin- 
ddence.  Falconer,  in  Linn.  Soc,  Trans,,  Vol,  XIX,,  Part  /.,  23  (1842), 
proved  beyond  doubt  that  the  kust  of  Upper  India  was  the  root  of  what  he 
called  Ancklandia  Costus  (since  reduced  to  Sanssurea  Lappa),  and  he 
concluded  that  this  was  the  Costus  of  the  ancients  for  the  following  rea- 
sons  :— 

*'  isi — It  corresponds  with  the  descriptions  given  by  the  ancient  authors. 

"2iie/— Coincidence  of  names;  in  Kashmir  the  root  is  called  kut  and 

the  Arabic  vernacular  is  said  to  be  kust,  both  being  given  as 

synonyms  by  the  Persian  hakims ;  they  are  also  the  names  by 

which  the  medicine  is  known  in  all  the  bazdrs  of  Hindustan 

Proper;  in  Bengal  the  Kashmir  root  is  called  Patchak,  and  it 

appears  by  a  note  in  Dr.  Royle's  illustrations  that  Garcia  ab 

Horto  gives  Pucho  as  the  Malay  synonym  of  Costns  arabicns. 

**  Sri'-Koot  is  used  at  the  present  day  for  the  same  purposes   in 

China  as  Costus  was  formerly  applied  to  by  the  Greeks  and 

Romans. 

**4th — ^The  direct  testimony  of  the  Persians  that  ^mj^  comes  from  the 

borders  of  India,  and  that  it  was  not  a  product  of  Arabia. 
"  Sth — The  commercial  history  of  the  root  gathered  in  Kashmfr  under 

the  name  of  kust**  (Dr.  Dymock,  Mai,  Med.), 
*'This  root  is  collected  in  enormous  quantities  in  the  mountains  of 
Kashmfr,  whence  it  is  conveyed  to  Calcutta  and  Bombay,  and  thence 
shipped  for  China.  The  drug  has  a  pungent,  aromatic  taste,  and  an 
odour  resembling  that  of  orris  root.  There  is  an  excellent  account  of  it, 
with  a  figure,  in  Professor  Guibourf  s  Hisioire  des  Drogues  tome  iii.  p. 
25  {Science  Papers  by  D.  Hanbury,  ^57).  Costus  root  is  remarkably 
similar  to  Elecampane  both  in  external  appearance  and  structtu-e.  Costus 
has  been  an  important  spice,  incense,  ana  medicine  in  the  East  from  anti- 
quity down  to  the  present  day ;  it  would  be  of  great  interest  to  examine  it 
chemically  with  regard  to   Elecampane**  (Pharmacographia). 

Kust  IS  collected  in  large  quantities  in  Kashmfr  and  exported  to  the 
Panj4b,  where  it  finds  its  way  ail  over  India  and  is  shipped  from  Bombay 
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and  Calcutta  to  China  and  the  Red  Sea»  a  small  <|uantity  finding  its  way 
to  Europe.  Falconer  describes  two  iorms—kust-utalk  and  kust^i^shMn^ 
the  latter  being  the  chief  article  of  commerce  ( Wattt  CalcuiU  Exhib*  C«it.f 
V'»  252). 

Perfume. — As  already  indicated,  the  roots  of  this  plant  are  a  valuable 
perfume.  Stewart  remarks  that  the  loads  of  it  when  passing  scent  the  air 
to  some  distance.  Aitchison  says  that  it  is  imported  mto  Le  from  Kash* 
mfr  and  re-exported  to  Lhassa. 

Medidne. — "  Kust  has  been  used  in  Hindu  medicine  from  the  earliest 
ages.  It  is  said  to  be  aphrodisiac  and  tonic,  and  useful  in  diseases  arising 
from  deranged  air  and  phlegm,  also  in  asthma  and  for  resolving  "  tumoura 
{Meer  Muhammad  Husain),  It  was  formerly  smoked  as  a  substitute  for 
opium.  U.  C.  Dutt,  in  his  Hindu  Materia  Medica,  states  that  the  **  root  is 
described  as  aromatic,  stimulant,  and  useful  in  cough,  asthma,  fever,  dys- 
pepsia, and  skin  disease."  Mr.  Baden  Powell  gives  an  interesting  sum- 
mary of  the  uses  of  kut :  "  the  dried  powdrr  is  the  principal  ingredient  in  a 
stimulating  ointment  for  ulcers;  it  is  used  as  an  ingredient  in  a  stimulating 
mixture  for  cholera.  Stewart  says  it  is  officinal  in  the  Panjdb,  beinc^  ap- 
plied in  powder  to  ulcers,  for  worms  in  wounds,  and  for  tooth-aaie  or 
rheumatism. 

Chkmical  Composition.— The  root  contains  much  inulin,  but  no  accu- 
rate chemical  examination  has  been  made.  In  the  dry  state,  it  is  brown, 
very  brittle,  and  apparently  full  of  resin ;  it  has  a  strong  agreeable  odour 
similar  to  that  of  orris  root. 

Domestic  &  Sacred—The  root  is  used  in  perfumery,  in  powder  or 
solution  ;  it  is  largely  employed  for  the  hair,  and  as  a  protective  of  shawls 
and  other  valuable  garments  against  the  attacks  of  insects  it  has  time  out 
of  count  been  valued.  The  Kashmir  goods  owe  their  peculiar  odour  to  this 
root  (Watt). 

Trade.— The  quantity  collected  is  very  large,  amounting,  according  to 
Dr.  Falconer,  to  about  2,000,000  pounds  per  annum.  It  is  laden  on 
bullocks  and  exported  to  the  Panjdb,  whence  the  grater  portion  is  sent  to 
Bombay  and  Calcutta.  A  great  part  of  the  imports  into  Bombay  and 
Calcutta  are  exported  to  China  and  the  Red  Sea.  In  Kashmir^  it  is 
a  Government  monopoly ;  each  village  in  the  vicinity  of  the  kut  fields  is 
assessed  at  a  fixed  amount  which  has  to  be  delivered  in  the  capital,  and  the 
surplus  is  bought  up  by  the  agents  of  the  Maharajah  and  retailed  agrain 
to  aealers  for  export  to  Hindustan.  In  1864  the  revenue,  obtained  by 
the  Kashmir  State,  from  the  sale  of  kut,  was  said  to  have  amounted  to 
nearly  R  1,90,000.  According  to  Dr.  Falconer,  at  the  time  he  wrote, 
the  cost  of  collection  and  transport  to  a  depdt  in  Kashmir  was  2s.  44L  per 
cwL ;  on  entering  India  its  value  was  enhanced  to  from  j6s,  gd.  to  235.  41/. 
per  cwt.,  while  its  commercial  value  at  Canton  was  475. 5</.  per  cwt. 

As  the  dru^is  not  mentioned  separately  in  the  trade  returns  of  Bombay 
and  Bengal,  3ie  amount  of  exports  cannot  be  ascertained ;  but  from  the 
Consular  reports  we  find  that  in  the  year  1875  the  imports  into  two  Chinese 
ports  were,  for  Hankow  1,370  piculs,  valued  at  ^5,224  6s.  3^.,  and  Chefoe 
277  piculs,  valued  at  ^1,197,80  that  it  is  a  fairly  important  article  of 
Chinese  Commerce. 

Sobstitntes  and  Adulterants.^  In  a  communication  made  to  the  A^i.- 
Horticultural  Society  of  India  in  i860  by  Mr.  H.  Oopo  of  Amritsar,  it  is 
stated  that  "  kut  was  adulterated  not  only  with  tut  (the  root  of  Salvia 
lanata),  which  is  used,  as  a  substitute  for  the  genuine  article,  but  that  other 
foreign  substances  were  used  so  that  he  had  ascertained  that  unscrupulous 
dealers  employed  some  20  seers  of  kut  to  flavour  100  seers  of  trash.'*  The 
prmcipal  substitutes  or  adulterants  seem  to  be  a  species  of  Llgvlaria 
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(Stewart,  Ph,  PL),  and  one  of  Aconltom  (Journal,  Agri.'IIorti,  Soc.  Ind.), 
but  many  other  plants  are  said  to  be  used  for  the  purpose.  Dynnock, 
however,  states  that  there  is  no  difficulty  in  obtaining  the  genuine  article 
in  Bombay,  and  that  the  adulterated  root  is  probably  specially  prepared 
for  the  Chinese  market. 

Saussurea  obvallata,  Wall.;  FL  Br.  Ind.,  III.,  363. 

Sya. — Caruuus  obvallatus  &  C.  xttcrus.  Wall.;  Aplotaxis  obval- 

LATA,  DC. 

VenL^BerganduiongurfS.'V/,  Him.,  Karnal  &  Kumaon;   Kanwal, 

birm-kanwal,  Pb. 
References.— Z>C.,  Prod.,  VI,,  541;  Stewart,  Pb,  PI,,  §29;  GoMetteer,  N,' 
W.  P.,  X.,  312, 
Habitat— A  herb  met  with  in  the  Western  Himalaya,  from  Kashmfr 
to  Sikkim,  at  altitudes  between  10,000  and  15,000  feet. 

Medicine.— The  root  is  used  for  application  to  bruises  and  cuts 
(Duthie), 

Sacred. — Edgeworth  mentions  that  this  is  one  of  the  species  offered  up 
at  the  shrines  of  Budrinath  (Stewart). 

Savoyy  see  Brassica  (oleimcea)  bnlleata,  Crucipera  ;  I.,  534. 

SAW-MILLS. 
Saw-Mills. 

[  The  amount  of  timber  cut  up  by  hand  is,  in  India,  probably  very  con- 
siderably greater  than  the  outturn  ot  the  steam  saw-mil  Is.  No  data  exists 
from  which  to  frame,  however,  an  estimate  of  the  total  production  of  timber, 
so  that  the  present  remarks  must  be  restricted  to  exhibiting  the  published 
returns  of  steam  saw-mills.  And  even  of  these  full  particulars  are  not  forth- 
coming, since  some  of  them  are  private  concerns — not  roistered  Com- 
panies. Mr.  J.  E.  O'Conor  (Statistical  Tablee)  shows  that,  m  1889,  there 
were,  in  India,  sixly^two  saw-mills,  with  a  joint  capital  of  K32,96,i25,  their 
outturn  having  been  valued  at  Ri,42,6i,ii5.  Of  these  mills,  three  are  in 
Bombav»  two  in  Madras,  seven  in  Assam,  forty.five  in  Lower  Burma,  and 
five  in  Upper  Burma.  These  mills  usually  give  employment  to  5,294  per- 
manent hands  and  6,089  temporary.  They  turned  out  fast  year  2 16,737  tons  of 
timber;  70,600  l^s;  16,671  feet  of  sawn  timber;  330,417  tea  chests;  and 
22,539  snooks.  The  mills  concerned  in  the  production  of  tea  chests  were 
those  of  Assam.  The  largest  and  most  important  saw-mills  are,  however, 
those  in  Burma.  Some  idea  of  the  importance  of  the  saw  mills  of  India  may 
be  learned  from  the  returns  of  the  traffic  in  timber,  but  more  particularly  of 
teak  wood.  The  total  exports  coastwise  were,  in  1889-90,  146,109  tons, 
valued  at  {(90,75,785 ;  but  these  figures  include  of  course  hand-sawn  as  well 
as  mills'  timb^.  Of  these  exports  Burma  alone  furnished  116,352  tons, 
107^03  tons  of  which  went  to  the  other  British  provinces  as  follows :  to 
Bengal  31 ,460  tons,  to  Bombay  55,092  tons,  and  to  Madras  21,251  tons. 
After  Burma,  Bombay  is  the  most  important  exporting  province,  but  its 
exports  came  to  only  24,269  tons  of  teak,  the  major  portion  of  which 
went  to  ports  within  the  presidency  of  Bombay  or  to  the  Native  States  of 
Kathiwar.  Cambay,  Cutch,  etc.  The  foreign  demand  for  Indian  timber 
has,  for  some  years  past,  manifested  a  tendency  to  expansion.  Thus,  for 
example,  these  exports  were  valued  in  1885-86  at  R  1,08,655;  in  1886-87  at 
Ra,54,545;  in  1887-88  at  R2,78,i30;  in  1888-89  at  R2,S3,6io;  and  in 
1889-90  at  R3,24,565.  The  analysis  of  these  exports  reveals  the  fact  that 
Burma  takes  by  far  the  largest  share  in  the  trade,  and  further  that  about 
one  half  of  the  total  exports  go  to  Ceylon,  the  next  most  important 
conntries  being  Mauritius,  East  Coast  of  Africa^  and  the  Straits  Settlements. 
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Bengal  and  Bombay  each  export  about  the  same  amount  of  timber,  and 
Madras  a  slightly  lower  amount,  these  three  provinces  furnishing  between 
them  about  two-thirds  of  the  total  exports. 

Although,  having  perhaps  little  bearing  on  the  subject  of  Indian  saw- 
mills, it  may  be  here  mentioned  that  India  annually  imports  a  very  con- 
siderably larger  amount  of  timber  from  foreign  countries  than  she  exports. 
The  immense  size  of  India  doubtless  renders  this  necessary,  as  railway 
charges  within  India  would  be  heavier  from  the  sources  of  timber  than  the 
steam  freight  from  foreign  countries.  During  the  past  five  years  the  imports 
of  timber  from  foreign  countries  were  vulued  as  follows : — 1885-86, 
R2,62,946;  1886-87,  R2,98,28o;  1887-88,  R3,83>949;  1888-89,  R4,63,776; 
and  1889-90,  R 5,1 9,308.  Of  the  last  year's  imports  Bengal  took  R  1,82,085 
worth;  Madras  R  1,25,678  worth;  Burma  R  1,00,796  worth;  Bombay 
R64,I70  worth,  and  Sind  R46,579  worth.  Great  Britain  heads  the  list  of  the 
supply  countries  with  R  1,52,605  worth;  Ceylon  usually  follows,  havine 
last  year  furnished  R  1,14,411  worth;  Hong-Kong  R  1,30,660  worth,  and 
the  Straits  Settlements  with  R93>i36  worth.  All  other  countries  furnished 
much  smaller  amounts.  Austria  and  Japan,  for  example,  having  each  con- 
tributed about  R6,ooo  worth.— Ei.,  Diet  Econ.  Prod.  ] 

SAXIFRAGA,  Linn.;  Gen.  PI.,  /.,  6jj. 

A  genus  of  Saxifrag^ceous  plants,  comprising  160  known  species,  35  of 
which  are  found  in  India.  They  are  herbs,  most  of  tnem  perennial,  and  inhabit 
cool,  temperate,  and  especially  Alpine,  localities.  Only  one  species  is  noted  as 
being  of  economic  value. 

Saxifra|:a  ligulatei  Wall.;  Fl.  Br.  Ind.,  II.,  jgS;  Saxifragaceje. 

Sya.— A  variety  of  this  plant— ciliata — described  by  Royle  as  occurring  in 
Nepal  and  Kumaon  at  altitudes  between  6,000  and  8,000  feet,  b  put  to 
economic  purposes  where  it  occurs ;  but  the  vernacular  names  and  uses  for 
both  species  and  variety  seem  to  be  similar. 
Wttnx.—  \T\kQTooi»)  Pakhan'bed,5ilphora,  Hind.;    Bat  pU,  fopal,  ««, 
pk4ta,  shaprocki,  kireotar,  dharposh,  banpatrak^  saprotri,  til,  kachilu, 
shibldck  makhSn  bed,  dakackrA,   (the  root"*)    Pakhdn   bed,  jintidna, 
ntasUn,  PB.;  Kamargkwal,  Pushtu  ;  Paskanbkeda,  Bomb. 
References.— Kc?^'^  ^ort.  Sub.  Col.,  267:  Stewart,  Pb.  PL,  to3  ;  Royle, 
III,  Him.  Bot.,  226,  227  ;  lfurriW,Pl.  A*  Drugs,  Sind,  14s ;  Atkinson, 
Him.  Dist,,  Jog,  747  ;  Balfour,  Cyclop.,  III.,  S44. 
Habitat.— A  small  plant  with  leaves  frequently  a  foot  in  diametm*, 
which  occurs  on  the  Temperate  Himalaya  from  Bhutan  to  Kashmir  at 
altitudes  between  7,000  and   10,000  feet.    It  is  met  with  also  on  the 
Kh^sia  mountains  at  an  altitude  of  4,000  feet 

Medidne.— The  root  is  used  as  a  tonic  in  fevers,  diarrhcsa,  and  cough, 
and  as  an  antiscorbutic.  It  is  bruised  and  applied  to  boils  and  in  ophthal- 
mia. It  is  also  considered  absorbent  and  is  given  in  dysentery  (Atkinson  ; 
Stewart).  In  Sind  the  root  is  rubbed  down  and  given  with  honey  to 
children  when  teething. 

Domestic  Uses.— The  large  lbavbs  .are  frequently  employed  as  plates 
(Stewart). 

SC^VOLAi  Zinn. ;  Gen.  PL,  II.,  SS9^ 

[A  137;   GoODKNOVIEJt. 

Scaevola  Kanigii,  Vahl.;  Fl.  Br.  Ind.,  Ill,  421 :  Wight,  III., 

Syn.— S.   SERicsA,   Porst.;  S.  Taccada,  ^o«6./ Lobslia   Plumieri» 

Burm.,  non  Linn, 
Vera. — Bhadrak,  Bomb.  ;  Pinleian,  Burm. 
References.— ^0;ir5.   Fl.  Ind.,  Ed.  C.B.C.,  177  ;  DaU.  &  Gibs.,  Bomb. 


S.  927 


Fl.,    134:   Burm.,  Fl.    Ind.,   t86 ;  Rumtk.,  Am^.,  IV.,   ti6,  ti    S4S 
Gamble,  Man.  \Timb.,  233  !  Kurm,  For.  Fl.  Br.  Burm.,  IL,  84  ;  Mwr- 


Digitized  by 


Google 


Products  of  India. 


485 


Scammony* 


{W.R.Clark.) 


SCHIMA 

WaUichii. 


ra^f  PL  &  Drugs  of  Sind,  i€o;  Mason,  Burma  and  lis  People,  784  / 
Btrdnood,  Bomb,  Prod.,  165;  JUsboa,  U.  PI.  Bomb.,  163 ;  GaBetteer, 
Mysore  &  Coorg,  I.,  70. 

Habitat.— A  shrub  with  smooth  succulent  branches,  found  on  the  sea- 
shores of  India,  from  Sind  to  Cejrlon,  and  from  thence  to  Burma  and 
Malacca.  It  is  distributed  to  Tropical  Eastern  Asia,  Australia,  and 
Polynesia. 

Medidne.— In  the  time  of  Rumphius  the  juice  of  the  bbrribs  was 
instilled  by  the  Amboyans  into  the  eyes  to  dear  off  opacities  and  take 
away  dimness  of  vision. 

Food.— The  lbavbs  are  eaten  as  a  vegetable  by  the  Natives. 

Structure  of  the  Wood.— It  has  a  soft,  spongy  pith  and  coarse  milky 
fibrous  wood,  which  is  useless  for  economic  purposes. 

Domestic,—'*  The  Malays  attach  some  superstitious  qualities  to  its 
berries,  and  from  the  pith  of  the  stem  and  thick  branches  they  make  arti- 
ficial flowers  '*  {UndUy). 

[Vol.  II.,  519. 
Scammonyi  see  ConTolvulus  Scammonia,  Ltnn.i  Convolvulacbjb  ; 

SCHIMA,  Retnw. ;  Gen.  PL,  /.,  /<?j. 
Schima  crenatay  Korth. ;  Pi.  Br.  Ind.,  I.,  2S9  ;  Ternstrcemiacejb. 

Syil.--GORDONIA  FLORIBUNDA,  Wall.  ;  G.  OBLATA,  Roxb.,  Fl.   Ind.,  Ed. 

C.B.C.,4^. 
VertL—Theet-ya,  Burm. 

References.— A-Mrs,  For.  PI.  Br.  Burm.,  /.,  107  ;  Griff.,  Noiul,  IV.,  $63  ; 
Mason,  Burma  &  Its  PeopU,  408,  $3$,  753  ;  Ind.  Forester  XIV.,  841. 
Habitat— An  evergreen  tree,  30  to  60  feet  in  height,  found  in  the  East- 
ern Peninsula  from  Tenasserim  to  Penang  and  distributed  to  Borneo  and 
Sumatra. 

Stmcture  of  the  Wood.— Not  of  much  value,  but  said  to  be  hard  and 
durable,  though  liable  to  warp  and  split. 

Domestic. — The  compact  timber  of  this  tree  is  used  for  house*posts 
and  for  rice  mortars  {Mason). 

S.  khasiana.  Dyer,  in  Ft.  Br.  Ind.,  /.,  289. 

Habitat. — A  tree  of  the  Khisia  mountains,  found  at  altitudes  between 
4,000  and  6,000  feet. 

Dye  and  Tan.— Baillon  says  that  the  bark  of  this  tree  is  used  in 
dyeing  and  in  the  preparation  of  skins. 

S.  mollis,  Dyer,  in  II.  Br.  Ind.,  I.,  288. 
Syn.~GoRDONFA  mollis.  Wall. 

Vern.— This,  like  all  the  other  memben  of  the  genus^  is  called  TA^^^a 
by  the  Burmese,  i.e.,  itchwood,  on  account  of  the  itching,  which  its  chips 
or  bark  occasion  when  brought  into  contact  with  the  skin. 
References. — ApHn,   Report  on   Shan   States  {1887-88);  Ind,  Forester, 
XIV.,  341. 
Habitat. — A  large  tree  found  on  the  Ava  hills. 

Domestic. — The  wood  is  used  for  similar  purposes  to  that  of  S. 
crenata. 

S.  Wallichii,  Choisy;  Fl.  Br.  Ind.,  I.,  289. 

Syn.— S.  HYpooLAUcA,  Miq.  /  Gordonia  Wallichii,  DC. ;  G.  inthgri- 
FOLIA,  Roxh.  ;  G.  CHILLAUNIA,  Ham.  With  reference  to  the  synonyms  of 
S.  Wallichii,  Dr.  Qeorge  Watt  {Ind.  Forester)  remarks  that  it  is  a 
very  variable  plant,  but  that  a  well  marked  form  (S.  Noronhs,  Reinw.) 
fully  deserves,  in  his  opinion,  the  independent  position  once  assigned 
toit 
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VtnL^Makusal,  chilauni,  makriyo'Chilaufti,  HiKD.  j  Dingan  (Kbaaia), 
Boldak  (Garo),  Makriah,  chilauni,  makusal,  Asbav.  }  5^^  Cachar  } 
Chilauni,  goechassi,  Nepal  ;  Sumbrong,  Lbpcha  ;  Gugera,  Goalpaka  ; 
Theet-ya,  a-nan-pho,  Burm. 
Refcrcnccg,— ^oar*.,  PI,  Ind.,  Bd,  C.B.C.,  4^;  Kutmj  For.  FL  Burm,, 
/.,  106 ;  Gamble,  Man.  Timb,,  29  ;  Mason,  Burma  6f  lis  PeopU,  SSS^ 
75^;  Pharm.Ind.,  l,,tgo;  Dymock,  Warden  6r  Hooper,  Pharmacoe. 
Ind,,  I,,   jgo;  Ind,  Forester,!,,  8$,  87  ;  VJL,  Wi ;  ¥111,^403;  Ju^ 
252,  S'Sp  35S  ;  XIV..  340,  34i>  343. 
Habitat.— A  large,  evergreen  tree  of  the  Eastern  Himalaya,  from  Nepil 
and  Sikkim  to  Bhutan,  found  at  altitudes  betw^n  2,000  and  5,000  feet. 
It  occurs  also  in  Assam,  the  Khisia  hills,  Chitts^ong,  and  Burma,  and 
is  distributed  to  Sumatra. 

Medicine.—**  The  Hindi  names  for  this  tree  signify  *  that  which  causes 
itch,*  'that  which  causes  monkeys'  itch.'  The  part  <rf  the  tree  which 
has  this  effect  is  the  bark,  in  whtch  the  liber  cells  appear  like  glistenmg 
white  needles,  which  irritate  the  skin  like  cowhage,  which  drug  it  resem- 
bles in  being  a  mechanical  irritant "  (Pharmacog.  Ind.). 

Structure  of  the  Wood. — Rough,  red,  moderately  hard,  close-grained, 
warps  and  shrinks  much  in  seasoning.  It  is  durable  when  well  ventilated. 
Weight  about  45^^  per  cubic  foot.  Gamble  remarks  that  the  growth  of 
this  tree  is  moderately  fast,  and  that,  *'  as  large  quantities  of  the  timber, 
well  ^own  and  straight,  are  available,  it  is  to  oe  hoped  that  it  may  be  ere 
long  m  more  extensive  demand.** 

Domestic — The  wood  is  used  in  Northern  Bengal  and  Assam  for 
many  purposes,  but  chiefly  for  building.  Many  of  the  tea  factories  in 
Darjeeling  have  been  built  of  it,  and  the  Public  Works  Department  have 
sometimes  used  it  for  bridges.  Mann  states  that  in  Assam  it  is  used  for 
planks  and  ordinary  buildmg  purposes,  and  for  canoes.  In  1875  several 
sleepers,  made  of  it,  were  eiven  over  to  the  Northern  Bengal  State  Rail- 
way for  expertmem,  but  the  result  does  not  appear  to  have  been  pub- 
lished {Gamble).  Hooker,  in  his  Himdlayan  journals,  says  it  is  much 
prized  by  the  Lepchas  and  Thibetans  for  piough^ares  and  other  articles 
which  need  a  hard  wood. 

SCHISMATOGLOTTIS,  Zoll.  tt  Morr.;  Gen.  PL,  III.,  984. 

[  Phanerog.,  IL,  SS^ ;  Aroidkjl 

Schismatoglottis  caljrptrata,  Zoll.tt  Morr.;   DC.,  Monog. 

Syn.— Calla  calyptrata,  Roxh.,  Fl.  Ind.,  Ed.  C.B.C,  63t, 
Habitat.— A  native  of  Amboyna,  where  it  is  used  as  an  article  of  food 
and  also  medicinally.    Introduced  into  Calcutta.    See  ColocasiA  askiqiM- 
nm^Sthatt.i  Aroidbjb;  Vol.  II.,  509. 

SCHIST. 

*  The  Sdiistose  Rocks  are  those  which  have  a  '  schistose  '  e^.^  *  foliated  texture.' 
Foliation  n  a  term  applied  by  Professor  Sedgwick  to  those  rocks  which  have  had 
such  a  subsequent  texture  and  structure  given  to  them  as  to  split  into  plates  of  different 
mineral  matter,  either  with  the  bedding  or  across  it "  (GeiJne).  {Cottf.  with  Gnaisi^ 
Vol.  111.,  517-18). 
Schist.  MedlicoU,  in  Man.  Geol.  Ind.,  I.,  12. 

Schist,  Eng. ;  Schistk,  Fr. ;  Schiefkr,  Germ. 

The  following  note  has  been  kindly  furnished  by  Mr.  H.  B.  MedKcott, 
late  Director  of  the  Geological  Survey  :— 

Schist  is  a  foliated  crystalline  rock,  the  commonest  varieties  being 
mica-schist,  talc-schist,  chlorite-schist,  hornblendschist,  etc.  It  is  the 
commonest  genus  of  m^amorphic  rocl^  and  is  always  found  in  such  regions 
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SCHLEICHERA 

trijuga. 


ol  which  there  are  mahy  in  India.  It  is  quite  too  coarse  a  rock  to  rank  as 
a  building  stone,  being  only  available  for  rough  rubble  masonry,  and, 
when  obtainable  in  large  slabs,  for  roofing,  lintds,  dooc^posts,  flags,  and 
the  like. 

SCHIZANDRA,  Muh.;  Gen,  PL,  /.,  /p. 

[  NOLIACBA. 

SchLtandra  grandiftora,  H.f.&fT./  Fl.  Br.  Ind.,  /.,  ^/  Mag- 

Syn.— Sph^rostbma  qrandifi.orum«  H,f,  &  T,  /  Kadsura   grandi- 

PLORA,  WalU 
Vtm.'SiHghaia,  iaksielrik,    Lbpcha;  SillangH,  Kumaon  ;  Klanchu, 

kaljendru,  Pb. 
Rcferencts.—^rafu^,  Far,  Fl,,  57/  ;  Gamble,  Man,  Timb.,  4  ;  Oasetteer, 

N.'W.  P^  X.,  304  ;  Jnd,  ForfsUr,  XI„  »  ;  XIIJ.,  <J*. 

Habitat.— A  glabrous  climbing  shrub,  of  the  Temperate  Himdlaya,  from 
Simla  to  Bhutin,  found  at  attitudes  between  6,000  and  10,000  feet. 
Food.— The  pruit  is  eaten. 
Stmctore  of  the  Wood— Porous  and  with  strong  resinous  smell. 

SCHLEICHERA,  Willd./  Gtn.  PL,  I.,  404. 
Scbldchera  trijuga,  Willd.;  FL  Br.  tnd.,  /.,  681 !  Sapindacm. 
The  Lao  Trek  or  Kosumba  ;  The  Ceylon  Oak, 
Sya.— S.  PUBRSCBNS,  Raih. ;  Mclicocca  trijuoa,  9uss,  ;  Scttalia 

TRIJUGA,    Roxb.  /    STADMANNIA   TRIJUOA,  S^fttg^  /  CUSSAIiaiUM    SPI- 

NOtUM,  Hamilt, 

VtrtL^Kosum,  gausam,  kusum.  Hind.  ;  Both,  Santal  ;  PuvaiH, 
Kadbrs.  ;  Kassuma^  kohaiti,  kocham,  Panch  Mbhals  ;  Rusam, 
Uriya  ;  Baru,  Kurku  j  K4ssum,  kojbat  C.  P. ;  Komur,  p4skA,  Gond./ 
Gesamt  N.-W.  P.  3  Samma,jamoa,  gausam,  k4ss4Mb,  Pb,  ;  Peduman, 
gosam,  k^amt  kosatnb,  kocham,  koshimb,  assumar^  Bomb.  ;  Kusumb, 
f&dumah.  Mar.)  Pdvd,  p4,p4iachi,  tolim  buriki,  pumarum,puou,  or  k^d 
in  Ceylon)  Tam»  ;  PisH,  mt^,  roatanga,  fosubu,  mayi,  rotanga,  Tbl.  ; 
CkeuJala,  COORO;  Sagdi,  sagade,  chaiota,  akota,  K\H,;  Gyo,  J^et- 
moui,  BuRic. ;  X6n,  Sinq. 

lUCertaeet.^DC,  Prod.,  /.,  615  ;  Roxb,,  Fl.  Ind.,  Ed.  C.B.C.,  s$t  j 
Brandts,  For.  Fl.,  loS  /  Kurg,  For.  Fl.  Burm.,  /.,  289  y  Beddome,  Fl. 
Sylv.,  t.  ttos  Gamble.  Man.  Timb.,  95  ;  Tkwaites,  En.  Ceyl,  PI.,  s8  ; 
DalB.  d*  Gibs.,  Bomb.  Fl.,  35  ;  Stewart,  Pb.  PI.,  32  /  Graham,  Cat. 
Bomb.  PL,  29  ;  Mason,  Burma  &  lis  People,  454>  fS^  /  Sir  W.  MUot, 
Fl,  Andhr.,  114, 1S6  ;  Trimen  Cat.  Ceylon  Fl,,  20  ;  Rumphius,  Amb,,  /., 
tn57;  O'Skaughnessy,  Beng.  Dispens.,  242  :S.  Arjun,  Cat.  Bomb. 
Drugs,  25,  2t3  ;  Dymock,  Warden,  &  Hooper,  Pharmacog.  Ind,,  I,,  370; 
BirdwQod,  Bomb,  Prod.,  259»  32$  /  Baden  Powell,  Pb.  Pr„  $97  »  Atkin- 
son, Him,  Dist,  {X.,  N.-W.  P.  Gam.),  3&f,  8t4t  Us^l  PI.  Bomb, 
{XXV.,  Bomb.  GaB.),  Sh  no,  a6i,  278,  3q4  3  Liotard,  Dyes,  33  /  Man, 
Madras  Adm,,  II.,  US:  Settlement  Reports '.^Central  Provinces, 
Ckanda,  App.  vi.  ;  Chhindwara,  28,  IIO;  Baitool,  77,  127  :  Upper 
Godavery,  38  ;  Nimar,  305  ;  Raipore,  76,  Tf !  Gawetteers  i'Sombay, 
VTI.,38,  39!  XII/.,25tXV.,33iXVII„  25;  N.-W,  P.,  JV.,  Ixx.; 
Mysore  &  Coorg,  I.,  48  ;  Ind,  Forester .— A,  t20,  afJ4  !  II *%  t8,  19  ; 
III,,  23,  189,  20t,  238  ;  IV.,  292,  322  ;  VII.,  277  :  VIII,,  29,  To3,  105, 
t27,  4'4t  438  f  IX.,  128,  177,  4»7  !  X,,  3t,  33,  63,  325  /  XI.,  36f  /  XII., 
§88  f  XIII.,  120  ;  Balfour,  Cyclop.  Ind.,  II.  $46, 
Habitat.— A  large,  deciduous  tree,  found  in  dry  forests  of  the  Sub- 
HimiUayati  tract,  from  the  Sutlej  eastwards,  throughout  Central  and  South- 
em  India,  Burma,  and  Ceylon.     It  is  distributed  to  Java  and  Timor. 

R«da. — It  exudes  a  yellowish  resin.  The  lac  produced  upon  this 
tree  is  known  as  kusum  lac,  and  is  the  most  highly  prized  quality  (see 
CoGcot  lacca»  Vol.  IL,  409)* 
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The  Lac  Tree  or  Koenmba. 
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DOflBStlC. 
Wood. 
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FOOD. 
Leaves. 

TIMBBS. 
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DOHBsna 

Wood. 

963 


Dye. — A  dye  is  said  to  be  obtained  from  the  flowsrs.  {Settlement 
Rep.,  Chindwara  Dist.) 

Oil.— The  SBBDS  yield  an  oil  which  is  used  in  Malabar  for  culinary 
and  lightinijf  purposes.  It  is  reputed  to  be  the  original  Macassar  oil,  and 
has  recently  reappeared  in  Germail  commerce  under  that  name  (P/kir- 
macof.  IndX 

Medidne.—  Messrs.  Qehe  &  Oo.,  in  their  trade  report,  state  that  the 
OIL  is  a  valuable  stimulating  and  cleansine  application  to  the  scalp,  which 
promotes  the  erowth  of  the  hair.  It  has  been  long  used  by  Native  prac- 
titioners for  the  cure  of  itch  and  ^acne.  Roxburgh  remarks-  that  the 
BARK  rubbed  up  with  oil  is  used  for  the  cure  of  itch,  but  he  does  not  men- 
tion the  similar  use  made  of  the  oil.  Rev.  A.  Oampbell  tells  us  that  the 
Santals  use  the  bark  in  external  application  to  relieve  pains  in  the  back 
and  the  loins. 

Food.— The  FRUIT  contains  a  whitish  pulp,  which  has  a  pleasant  sub* 
acid  taste  and  is  often  eaten  during  hot  dry  weather  by  the  Natives,  who 
ascribe  to  it  cooling  properties. 

Stmctnre  of  the  Wood.— Very  hard,  strong,  durable,  and  takes  a  fine 
polish,  sapwood  whitish,  heartwood  light  reddish  brown.  Wdght  about 
70  per  ft  cubic  foot. 

Domestic. — ^The  wood  is  much  used  by  Natives  for  the  manufacture 
of  articles  where  strength  in  small  space  is  reouired.  Thus  it  is  employed 
for  making  pestles,  the  axles  of  wheels,  and  tne  teeth  of  harrows,  and  for 
the  screw  rofters  of  sugar  mills,  and  of  cotton  and  oil  presses.) 

SCHREBERA,  Roxb.;  Gen.  PL,  IL,  673. 

[  ///.,  /.  162  ;  Oleacbje. 
Schrebera  i3wietenioideS|  Roxb.  /  //.  Br.  Ind.,  III.,  604;  Wight, 

Vtm.—Mdka,  g6ku  ghani,  ganiha,  banfalds,  Hikd.  ;  GhatUd  pdrul 
Bbno.  ;  7aiyo,  sandapsin^,  KOL. :  GheUo,  Oraon  ;  Mohkakt  Bhil  ; 
Jantia,  Uriya;  5^Ain,  Kurru  ;  Moka,  C.  P. :  Karindi,  mokha,  dhakka, 
GoND. ;  Paiali,  gkantapaiali.  Bun  del.  ;  Uokha,  fkdw.  Raj.;  Moka 
ganika.  Bomb.  ;  Moga-linga,  Tam.  ;  Kalgante,  CooRO  ;  Makkam 
mokob,  Trl.;  TkU-kswd'4wd,avRU.j  Muskkaka,  gkantdpdtmli.  Saws. 

Referencet.— Z>C.,  Prod.,  viu„  675;  Roxb.,  Fl.  Ind„  Ed,  C.B.C.,S7; 
Brandts,  For.  Fl.,  J05  /  JCurg,  For.  Fl.  Burm.^  II.,  156  :  Beddome,  Fl. 
Sylv.,  i.  t^  i  Gamble,  Man.  Timb.,  255  i  DoIm.  &  Gibs.,  Bomb.  Fl., 
i38:  U.  C.  butt.  Mat.  Med.  Hind.,  298,  3to  ;  Lisboa,  U.  PI.  Bomb., 
97»  394  J  Gametteer  z-^Bomb.,  xiii,,  26  ;  XV.,  7$  ;  Ind.  Forester  z^III., 
2o3  :  IV.,  227  s  VIII.,  417,  438  /  XI.,  370,  3ji ;  XII.,  3rr,  J/J  /  App. 
t6;XIII.,  t2T. 

^  Habitat. — A  deciduous  tree,  40  to  50  feet  high,  found  in  the  Tropical 
Himdlava  of  Kumdon,  and  in  Central  and  Southern  India  and  Burma. 
It  is  widely  diffused,  but  nowhere  abundant 

Gum. — It  yields  a  gum. 

Pood.^The  lbavbs  were  eaten  as  a  vegetable  in  the  Nasik  District 
during  the  famine  of  1877-78. 

Structure  of  the  Wood. — Brownish'grey,  hard,  poPishes  well,  is  durable 
does  not  warp  or  split.  There  is  no  heartwood  proper,  but  irr^rular 
masses  of  purple  or  claret-coloured  wood  are  scattered  throughout  die 
centre  of  the  tree.    Weight  561b  per  cubic  foot. 

Domestic. — The  wood  is  used  for  turning  and  for  making  combs  and 
weaver's  beams.  It  makes  excellent  cart  wheels.  Roxbui^  says  that 
he  is  inclined  to  think  it  would  answer  well  in  place  of  boxwood  for  scaies 
to  mathematical  instruments,  as  it  is  not  liable  to  warp. 
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SCILLA 
indica. 


SCHWEINFURTHIA,  A.  Braun;  Gen.  PL.  IL,  933. 

[  Wtghf,  Ic„  /.   I^S9  /   SCROPHULARlNE-ffi, 

Schweitifurthia  sphaerocarpa,  Braun. ;  Fl.  Braun  Ind,,  IV.,  2S2; 

Syn. — S.  PAPiLioNACBA,  Boiss.  /  Antirrhinum  papilionaceum,  Bnrfn  : 

A.  OLAUCUM,  Stocks  ;  Lin  ARIA  spH'CROCarpa,  Benth. 
Vera.— (Bazar  name,  the  drug-)  Sanipdt,  Hind.,  Bomb,,  S\ms.  ;  Sonpdt, 

SiND. 

References.— DC,  Prod.,  X.,  287  ;  Boiss.,  Fl.  Orient.,  IV,,  ^  ;  Burnt., 
Fl.  Jnd.,  21,  t.  39*  f.  2  ;  Dymock,  Mat.  Med.  W.  Ind.,  s^o. 
Habitat. — An  annual  or  perennial  branched  glabrous  herb  found  in 
rocky  places  in  Sind  and  distributed  to  Baluchistan  and  Afghanistan. 

Medicine. — The  drug,  which  consists  of  the  fruit  broken  up  into  small 
pieces,  and  the  powdered  leaves  together  with  portions  of  the  stem,  has  a 
slightly  bitter,  somewhat  tea-like  taste,  and  is  prescribed  by  Native  practi- 
tioners to  patients  suffering  from  typhoid  symptoms.  The  powder  it 
snuffed  up  tor  bleeding  at  the  nose  0r.  Stocks). 

SCILLA,  Linn.  /  Gen.  PL,  III.,  814. 
SciUailldica,i?<'Ar3./  see  Urgineaindica,/ir««/A.;  Liliacbjej  Vol.VI.  Pt.IV. 
S.  'VCL^^9.,  Baker :  FLBr.Ind.,  VI.,  348. 

Syn. — [S.  maculata.  Baker  in  Jour.  Linn,  Soc,  XIIL,  250  ;  Lbdebouria 

HYACINTHINA,  Rotk.  ;  Wight,  Ic,  t.  2040L.,UhCVLATA,  Dola.f  BaRNARIA 

indica,  Wight,  Ic,  t.  2041. 
Vern. — Sufhadie-khus,   Beng.;  Bhuikdndd,  (ahdrikdnda,    ndni-jangli- 

kdndo  lakdna  rdnakdndd.  Bomb.  ;  Shiru-nart-vengayam,  Tam. 
References. — Grah.,  Cat.  Bomb.  PI.,  220, -  DaU.  &  Gibs.,  Bomb.  Fl.,  251  ,- 

0*Shaughnessy,  Beng.  Dispens.,  663 ;  Dymock,  Mai.  Med.  W.  Ind.,  2nd 

Ed.,  834:   Irvine,   Mat.  Med.  Patna,  106;  Home  Dept.    Cor.  rel.  to 

Pharm.  Ind.,  23o,  240,  291. 
Habitat.— Frequent  in  sandy  places,  especially  near  the  sea,  in  the 
Deccan  peninsula  from  the  Concan  and  Nagpur  southwards.  S.  Hohe- 
nackeri,  Fisch.  et  Mey.,  is  a  closely  allied  species,  met  with  in  the  Panjdb. 
Medidne.— The  bulbs  are  scaly,  about  the  size  of  a  lar^e  nutmeg, 
composed  of  very  smooth  and  fleshy  scales,  which  are  so  imbricated  that 
they  might  be  mistaken  for  coats  if  not  carefully  examined ;  they  are  round- 
ish  or  ovate  in  shape,  sometimes  slightly  compressed  on  the  sides;  exter- 
nally they  are  of  a  whitish-brown  colour.  They  are  usually  found  growing 
singly  as  if  propagated  by  seeds,  and  not,  as  in  the  case  of  Urg^inea  indica, 
in  clusters,  each  of  which  contains  in  the  centre  a  mother-bulb  surrounded 
by  many  smaller  ones  {Moodetn  Sheriff,  Mat.  Med.  Madras).  Ainslie 
notices  the  bulbs  of  Sdlla  hyacinthina,  and  says  that  they  were  employed 
in  Southern  India  for  the  relief  of  strangury  and  fever  in  horses.  O'Shaugh- 
nessy>  after  commenting  on  Ainslie's  remark,  says  that  he  tried  them  as  a 
substitute  for  the  officinal  squill  (Urginea  Sdlla)  of  the  British  Pharma- 
copoeia, but  found  that,  although  given  in  double  and  even  treble  the  dose 
of  the  latter  drug,  they  produced  no  marked  effects.  Dymock,  however, 
states  that  **  for  many  years  they  were  issued  from  the  Bombay  Medical 
Stores  in  lieu  of  squills  (Ind.  Jour,  cf  Med.  Phys.  Set.,  Jan.  iSth,  1838  p. 
g),  but  that  of  late  years  Urginea  indica  has  been  in  use ;  both  appear  to  be 
equally  satisfactory  substitutes  for  souills."  [The  late  Moodeen  Sheriff  (in 
his  unfinished  Materia  Medica  of  Madras)  cfescribes  them  as  more  power- 
ful than  the  bulbs  of  Urginea  indica  and  quite  equal  to  the  offidnaf  drug 
of  the  British  Pharmacopoeia.  He  says  that  they  are  particularly  efficient 
if  gathered  soon  after  they  have  flowered,  a  fact  which  may  have  some- 
thing to  do  with  O'Shaugnnessy's  low  estimate  of  their  powers,  since  he 
remarks  that  the  bulbs  he  miade  use  of  **  had  not  flowered  that  season." 
The  dose,  according  to  Moodeen  Sheriff,  is  from  one  to  four^ains.  Ed."] 
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SCINDAPSUS,  Sckott.f   Gen.  PL,  ItL,  992. 

ScindapsitS  pertusuSi  Schoit,$  a  synonym  for  Rhaphidophora  pertusSf 
Schott,:  and  Pathos  pertnta,  R&xb.,  FL  Ind.^  Ed.  C.BjC,,  146s 
Aroioea. 

S.  officinalis,  Schott.  /  DC.^  Mon.  Pkaner.,  II.,  2S4f  Wight,  Ic,  t.  j^8. 
Syn. — PoTHOs  officinaus^  Roxh.,  Fl.  Ind,,  Sd.  C.  B*  C,  14s. 


lMettaQ9»,—R$vd.  A  Campbell,  Scon.  Prod.,  ChuHa  Nagpare,  No.  84$$^ 

Mason,  Burma,  S05»  SiO ;  Sir   W.  BUioi,    Fl.  Andhr.,  $6  :  Sir  W. 

Jones,    v.,    J5r ;  Pharm.    Ind.,    250;  Ainslie,   Mat.  Ind.,  II..  It3i 

CShaughnessy,  Beng.  Dispens.,  626:  Moodeen  Sheriff,  Sujpp.  Pharm. 

Jnd.^  226  ;  U.  C.  DuH,  Mat,   Med.  Hind.,  252,  tgf  ;  Atkinson,  Him, 

Disl.f  3 18,  7 SO;  Birdwood,  Bomb.  Pr.,  94  ;  Home  Dept.  Cor.,  regarding 

new  Pharm. Ind.,  240;  Goo.,  Orissa  {^W.  W.  Hunter),  II.,  iS9>  App.  tv. 

Habitat. — A  large  climbcar,  common  in  the  tropical  forests  of  many 

parts  of  India  and  Burma,  adhering  to  the  trees  b3[  thick  adventitious  roots* 

Medicma.— The  dried  sliced  fruit  is  officinal  in  the  Materia  Medicaof 

the  Hindus.    Stimulant,  diaphoretic,  and  anthelmintic  virtues  are  ascribed 

to  it    It  is  also  said  to  be  aromatic  and  carminative,  and  useful  in  diar^ 

rhoea,  asthma,  and  other  affections  caused  by  deranged  phlegm.    It  is  used 

principallv  as  an  aromatic  adjunct  to  other  medicines  {U.  C.  Uutt).  Among 

the  Santals  the  fruit  is  applied  externally  for  rheumatism  (Revd.  A.  CamP' 

bell).    [Dymock,  writing  apparently  of  Rhaphidophosa  pertiisa  (a  nearly 

allied  plant  to  that  under  consideration),  says  it  is  called  ghann^skHnda  in 

Maratni,  because  of  its  being  used  in  the  treatment  of  persons  bitten  by 

Russdl's  viper.    For  this  purpose  the  juice,  along  with  black  pepper,  is 

given  internally,  and  the  juice  together  with  the  juice  of  Crotoa  oMonpfoiias 

and  of  the  fruit  of  Momordica  uhacastia,  is  applied  externally  to  the  bitten 

part— ^</.] 

SCIRPUSi  Linn./  Oen.  PI.,  III.,  1049. 

FA  genus  of  Cyperaceous  plants  comprisinflr  about  300  species.  These  are 
widely  scattered  all  over  the  world  and  are  chiefly  to  be  found  in  marshy  places 
and  stagnant  water.  Many  species  are  indigenous  to  the  East  Indies,^  but  of 
these  omy  a  few  are  described  as  being  used  for  economic  purposes.  In  th« 
Statistical  Atlas  of  Bombay  the  foUowingremark  occurs,  whicti  appears  to  relate 
to  the  e^ble  sedees  here  doilt  with  : — ^^  The  tubers  of  these  plants,  found  most 
largely  in  the  N&l  or  inland  lake  to  the  west  of  Dholk  and  in  marshy  places  in 
the  IConkan.  are  eaten  by  the  labouring  classes  in  ordinary  itimes,  and  very 
largely  by  the  famine-stricken.  These  tubers  materially  support  the  latter  in 
times  of  distress  in  the  Nalkantha  of  KithiawAr  and  Ahmadabad."— JEiJ.,  EHct. 
Bfon.  Prdo.} 

Scirpus  dubiuSi  Hoxi.  /  Fl.  Ind.,  Ed.,  CJ3.C.,  yj/  Ctpikacba. 

Vtra.^Alliki,  gitH^gadda,  Tbl. 
Reference^-^^tr  W.  Elliot,  Fl.  Andhr.,  tS,  60- 
HalMtail.^A  native  of  wet,  sandy,  pasture  land. 
Foad.^The  tuberous  roots,  which  are  said  to  be  as  good  as  yams 
(Roxh.),  and  the  tender  white  shoots  which  spring  up  after  the  monsoon 
{Elliot),  are  eaten  by  the  Natives  of  Chutia  Nagpore  and  the  other  parts 
of  India. 
S.  Kysoor,  Poxi. ;  Fl.  Ind.,  Ed.,  C.B.C.,  77. 

Vera.— /ffiuMrM,  kes4r,  HmDj,  Bkhq.  ;  fCachera,  BoMB.|    Kaserm,  dila^ 
Pb.|  Gunda  tungagaddi,  Tbl.  i  Kaseruka,  Sans. 
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ISCOLOPIA 

crenata. 


RefcrcacM.— 5<r.  W.  BUioU  fl.  Andhr.,  6$  ;  U,  C.  Dutt,  Mat.  Mtd  Hind., 

304;  Dymock,  Mai.  Med,  W.  Ind.,  847  ;  Atkinson,  Scon. Prod.,  N.-W.  P^ 

Pt  V.    {Foodt),  wt:Lishoa,  U.  PI,  Bomb.,  184  f  Joum.  Agri^-Horti. 

Soc.  Ind.,  X.,  356;  XI 11.,  SeU,  62. 

Habitat.— A  weed  common  on  the  margins  of  tanks  and  rivers  through* 

oat  India. 

Medicmt. — The  tuberous  roots,  which  are  about  the  size  of  a  nutmeg, 
and  of  a  black  colour  externally,  have  astringent  properties  and  are  given 
by  Native  practitioners  in  diarrhoea  and  vomiting. 

Spbcial  Opinions.— (  "  Kesur  is  used  to  remove  the  taste  of  medicine 
from  the  mouth*  It  is  chewed  also  for  the  purpose  of  checking  sickness.  I 
have  often  seen  it  used,  but  I  cannot  say  whether  it  acts  oeneficially  ** 
{Surgeon  R.  L.  DuH,  M.D.,  Pahna).  "  Astringent,  given  in  diarrhoea " 
(W.  Dymocht  Bombay), 

Food  aod  Fodder. — The  roots  are  dug  up  in  large  quantities  in  the 
cold  weather,  sliced  and  eaten  uncooked  by  the  Natives  of  many  parts  of 
India*  They  are  sweet  and  starchy,  and  are  considered  cooling  and  highly 
nutritions. 

Sacred. — In  Bengal,  the  tubbrs  are  given  as  offerings  to  the  deities. 

Scirpus  maritimuSt  Linn.;  Boiss,^  Fl.  Orient.,  v.,  SS4. 

Wtm.—MiraJk,  dUa,  Pb.;  Gurrapu  sakatunga,  Tel. 

Raferettcet.— ^0;r6.,  Fl.  Ind.,  75  ;  Stewart,  Pb,  PL,  265  ;  AUch,,  Boi.  Afgh. 
Del.  Com.,  tit;  Sir  W,  Slliot,  Fl.  Andhr.,  66;  Gazetteer  N.-W.  P.,  /K., 
Ixxix, 

Habitat. — Common  in  marshes  and  on  the  banks  of  streams  in  Northern 
India. 

Fodder.^ When  fresh  it  forms  good  forage*  but  sogn  gets  too  dry 
(Stewart). 

SCLEROTIUM. 

Sclerotfaim  stipitatunii Btrk.  &  Curr. ;.Fmai. 

[In  the  brief  review  of  the  Fungi  of  India,  given  in  Vol.  III.,  455,  there 
*  will  be  found  mentioned  a  fungus  that  inhabits  the  excavations  produced 
by  white- ants.  By  an  unfortunate  oversight  its  name  has  there  been 
given  as  Schrotiom  stipatnm.  The  substance  here  more  especially  alluded 
to  cannot,  however,  be  said  to  have  been  definitely  determined.  It  is  known 
in  Tamil  as  Patu  manga,  and  is  reported  to  be  highly  valued  as  a  medi- 
cine. The  reader  will  find  a  detailed  account  of  it  m  the  Journal  of  the 
Agri.-Horticultural  Society  of  India  (VoL  XIV.,  Old  Series,  Selections, 
9oS'7),  and  a  scientific  aescription  of  it  in  the  Journal  of  the  Linnean 
Society  {Vol.  IX.,  4i7).-'Ed.,  Diet.  Econ.  Prod.}. 

SCOLOPIA,  Schreb. ;  Gen.  PL,  /,  127. 
ScOlOpia  crenata,  Clos.  ;  Fl.  Br.  Ind.,  /.,  igr  ;  BmNXJt. 

89Fa.-*PHOBBROS  CEBNATUS,  W.  df  A.  ;  P.  ACUlf  INATUS,  HOOKBRIANUS, 

&  Arnottianus,  Tkmaites;  Flacourtia  Sapida  8l  crbnata,  Wall. 

VtnL—Hitierlu,  Bomb. 

Referencea.— Da/s.  fif  Gibs.,  Bomb.  Fl.,  n  ;  Tkwaiies,  Bnum.,  t7»  400  ; 
Beddome,  Fl,  Sylv.,  t.  78  ;  Gamble,  Man.  Timb.,  17. 

Habtat— A  middle-sized  tree  found  in  hilly  districts  of  Malabar, 
Kanara,  Mysore,  and  Ceylon,  and  distributed  to  Cnina  and  the  Philippines. 

Stractore  of  tbe  Wood.^ White,  very  hard  and  dense*  but  liable  to 
warp ;  said  by  Baddomt  to  be  usod  for  planks. 
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Scolopia  rhinantherai  Clos,;  Fl.  Br.  Ind,,  /.,  /90. 

Syn. — Phobbros  rhinanthbra,  Benn,;  P.  macrophylla,    W,  6f  A,; 

Flacourtia  inbrmis.  Wall, 
Re(ereaceB.'^GambU,  Man,  Timb.,  17 ;  WaH,  CaLBxhib.  Cai„  VI/,,  226. 
Habitat— A  tree  of  Malacca,  Java,  and  Borneo.    Found  by  Kurz  in  the 
Andaman  Islands. 

Stnicttire  of  the  Wood. — Hard,  red,  close  and  even«grained.  Weight 
60ft  per  cubic  foot. 

SCOPOLIA,  /acq./  Gen.  Pi.,  II.,  902. 
Scopolia  lurida,  Dunal;  Fl.Br.  Ind.,  IV.,  243;  Solanackjl. 

Syn. — ^Anisodus  lurioan8»  Unk.  &  Otto  ;  A.  stramonipolius,  G.  Don. 
References.— Z?C.,  Prod.,  XIII.,i,S55;  Pharm.  Ind.,  181 ;  Braitkmaiit 
Retrospect  of  Medicine,  IX.,  itg. 
Habitat. — An  erect,  herbaceous  plant  of  the  Central  Him^ayat  found 
also  in  Nepll  and  Sikkim. 

Medidne. — ^The  leaves,  when  bruised,  emit  a  tobacco-like  odour.  A 
tincture,  prepared  from  them  and  administered  internally,  was  found  to 
produce  extreme  dilatation  of  the  pupil  and,  in  two  instances,  to  cause 
blindness  during  the  use  of  the  drug.    {Pharm.  Ind.) 

[  Part  I.,  236; 
S.  praealta,  Dunal  /  see  Physochlaina  praealta,  Hook.  f.  ;  Vol.  VI., 

Scorodostna  foetidumi  Bunge;see  FemU  ta^Ati,  Regel ;  Umbelli- 
FEiLs;  Vol.  III.,  335. 

SCORZONERA,  Linn.;  Gen.  PL,  II.,  S3'^ 

A  ^nuf  of  perennial,  rarely  annual^  herbs,  belonging  to  the  Natural 
Order  Cowbositm.  Three  species  are  indigenous  to  the  Panj^b  and  Westera 
Himilaya,  none  of  which  seem  to  be  of  much  economic  value.  In  the  adja- 
cent countries  of  Baliichistin  and  Afehinistin,  several  other  species  are  found. 
All  these  are  used  s|s  vegetables  by  the  inhabitants  of  those  regions,  but  S^ 
mollis  and  S.  divaricata,  TurcM,  are  the  only  Indian  indigenous  species  that 
it  has  been  thought  necessary  to  deal  with  in  this  work. 

[POSITJE. 

Scorzonera  hispanicai  Linn.  /  Boiss,,  Fl.  Orient.,  III.,  y4s  ;  Com- 
The  Spanish  Salsify  ;  Viper  Grass. 

References.— FfVmm^tfr,  Man.  Card.  Ind.,  i63:DC.,  Origin  Cult.  PI., 
44;  Smith,  Econ.  Diet.,  Sjt ;  Agri.-Horti.  Soc.  ind..  Trans.,  VII.  {Pro., 
M16;  journal,  IX.  (Pro.),  97  ;  {New  Series),  IV.,  Sj. 

Habitat. — The  Scorzonera  is  wild  in  Europe,  from  Spain,  where  it 
abounds,  the  south  of  France  and  Germany,  to  the  region  of  the  Caucasus. 
In  Sicily  and  Greece,  this  species  is  not  found.  It  is  cultivated  in  many 
parts  of  Europe  for  the  sake  of  its  roots,  which  are  used  as  a  v^etable 
{DC^,  Orig.  Cult.  PL).  In  India  it  is  occasionally  cultivated  in  the  gardens 
of  Europeans. 

S.  mollis,  Bieb. ;  Boiss.,  Fl.  Orient.,  III.,  761  /  also  S,  divaticata, 
Turcz  ;  IL  Br.  Ind.  ;  III,  418. 
Vera. — Kambul,jhag.,  Afgh. 
Reference. ^i4tYcA»$(m,  Bot.  Afuh.  Del.  Comtn.,  84. 
HabiUt.— In  the  dry  valleys  of  Afghanistan,  Baluchistin,  and   Persia, 
extending  thence  to  Eastern  Europe. 

Food.— Both  the  tuberous  roots  and  the  leaves  are  collected,  cooked, 
and  eaten  by  the  Natives  of  Afghdnistin,and  to  some  extent  (S.  dimicata) 
is  similarly  used  by  the  hill  tribes  of  the  North- West  Himalaya. 
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SCROPHULARIA,  Linn.;  Gen.  PL,  IL,  gjj. 

^  ,  r  ARINEJE. 

Scrophulariadentata^^e^^/^./V.^r./w.,  IV.,  2^6;  Scrophul- 

Syn.— S.  KoTscHYi,  H.f,  &  T. 
Vtm.^ShiUti,  Udak. 
Reference.-  Stewart,  Pb.  PL,  i63. 
Habitat.— -An  annual   herb  with   perennial  root-stock,   found  on  the 
Western  Himalaya  and  in  Western  Thibet,  at  altitudes  between  12,000  and 
15,000  feet. 

Fodder.— Browsed  by  goats  but  not  by  yaks  (Stewart). 

SCUTELLARIA,  Linn./  Gen. PL,  IL,  1201. 
Scutellaria  linearis,  Benth.;  Fl.  Br.  Ind.,  IV:,  669;  Labiatje. 

Vem. — Mastiara,  Pb. 

References. ---5/«»«r/,  Pb.  PL,  173;  Agri-HarH.  Sac.  Ind.  Journal,  XIV., 
„  . ./'  '•  (;Jf««'  Series),  /.,  too  •  Ganetteer,  N.-W.  P.,  X.,  31$. 
HalMtat— Not  uncommon  on  the  Temperate  Western  Himalaya,  from 
Kashmir  to   Kumion,  at  altitudes  between  3,000  and  8,000  feet.    It  is 
abundant  on  the  Salt  Range  and  is  distributed  to  Afghinistin. 

Food.— In  the  Salt  Range  this  plant,  although  very  bitter,  is  eaten  by 
^ne  rN  auves. 

^       ,  SEA^LUGS. 

Sea*slugs. 

MCHE  DK   MER,  TrIPANG,  Sea  LEECHES,  HoLOTHURIA, 
VenL-^Hsen-htnyau,    Burm.  }     Tripang-.swala,     Malay.  ;     Hcy-ahun, 

References. — Forbes   Watson,  Indust,  Survey,  370  ;  Simmonds,   Comm. 
Prod,  of  Sea,  10$  ;  Bncyclof.  Brit.^  III.,  477  ;  VI L,  639  ;  Balfour,  Cyclop. 
Ind.,  I.,  3os  /  ^^'f  96  /  ///.,  928  ;  Royle,  Production  of  Isinglass  along 
the  Coasts  of  India,  5  A  54  f  Mason,  Burma  &  Its  PeopU,  393,728; 
GaMetteer  of  Burma,  IL,  41$, 
Habitat.— Edible  Holothurians  are  found  on  the  coasts  of  the  Medi- 
terranean, the  Eastern  Archipelago,  Australia,  Mauritius,  Ceylon,  and 
Zanzibar,  whence  they  are  occasionally  brought  to  Bombay  for  re-export 
to  China.    Several  species  are  found  on  the  Burmese  coast,  particularly 
that  of  the  Mergui  Archipelago,  where  they  are  captured  in  large  quanti- 
ties by  the  Natives,  cured  and  sold  to  the  Chinese.    It  is,  however,  from 
the  coasts  of  New  Caledonia,  Tahiti,  and  the  Fiji  Islands  that  China  is 
principally  supplied  with  Sea-slugs.    They  are  collected  in  targe  quanti- 
ties throughout  the  Indian  Archipelago,  especially  among  the  Eastern 
Islands. 

Description.-- The  ordinary  kind  in  size  and  appearance  resembles  a 
prickly  cucumber,  except  that  the  colour  is  a  whitisn  brown,  another  is  per- 
fectly black.  One  species  is  nearly  2  feet  long,  but  they  are  generally  much 
smaller  and  the  average  size  may  probably  be  taken  as  about  8  inches. 
The  skin  is  in  some  species  covered  with  spicules  and  prickles,  in  some  it 
is  quite  smooth ;  and  it  may  or  may  not  be  provided  with  *'  teats  **  or 
ambulacral  feet  disposed  in  rows. 

Pour  kinds  are  recognised  in  commerce  as  being  of  value*  These  are, 
according  to  the  description  of  Oaptain  Andrew  Oheyne,  who  was  for 
many  years  engaged  in  the  fishery  and  preparation  of  these  animals : — 

(1)  Bankolungan,  in  the  fresh  state,  11  to  13  inches  long,  of  an  oval 
shape^  brown  on  the  back,  white  and  crusted  with  lime  on  the  belly,  with 
a  row  of  teats  on  each  side  of  the  belly.  They  are  hard,  rigid,  and  with 
littlepower  of  locomotion,  but  able  to  expand  and  contract  tnemselves  at 
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pleasure.  This  species  is  usually  found  on  the  inner  edge  of  coral  reefs  in 
trom  2  to  10  fathoms  of  water,  and  on  a  bottom  of  coral  and  sand.  It  can 
be  obtained  only  by  diving. 

(2)  Keeskeesan,  6  to  12  inches  long,  of  an  oval  shape,  quite  black  and 
smooth  on  the  back,  with  a  dark-|^3^ish  belly  and  one  row  of  teats  on 
each  side.  When  contracted,  it  is  similar  in  shape  to  a  land  tortoise. 
This  species  is  found  on  the  top  of  coral  reefs  in  shallow  water  and  on  a 
bottom  of  coral  and  sand.  It  is  more  plentiful  and,  moreover,  more  easily 
caught  than  the  preceding. 

(3)  Talepan,  9  inches  up  to  2  feet  long,  of  a  dark  red  colour  and 
narrower  in  proportion  than  the  two  above  mentioned.  The  whole  back  is 
covered  with  large  red  prickles.  They  are  found  on  all  parts  of  the  reefs, 
but  chiefly  in  from  2  to  3  fathoms  of  water*  They  are  soft^  and  more 
difficult  to  cure  than  the  others. 

(4)  Munangt  seldom  over  8  inches  long,  oval  in  shape,  quite  black  and 
smooth,  without  teats  or  other  excrescences,  found  in  shallow  water  on  the 
coral  flats  and  often  among  turtle  grass  on  the  shore.  These  are  chiefly 
procured  from  the  Fiji  Islands. 

These  are  the  kinds  most  esteemed  in  commerce.  But  the  following 
are  recognised  as  inferior  in  value : — 

(5)  Sapaios  China^  about  the  same  size  as  the  Munang,  of  a  reddish 
brown  colour  and  with  a  wrinkled  surface.  It  is  found  adhering  to  the 
coral  rocks  on  the  top  of  the  reefs. 

(6)  Lcwlowattt  of  various  lengths,  black,  wrinkled,  and  narrow.  Found 
also  on  reefs. 

(7)  BilaH  bianco,  about  9  inches  long,  of  an  oval  shape  and  a  white 
and  orange  colour,  and  easily  known  by  its  voiding  a  white  adhesive  sub- 
stance wnich  sticks  to  the  fingers  when  handled.  Generally  found  on  the 
inner  edge  of  reefs,  and  on  a  sandy  bottom.  These  generally  bury  them- 
selves in  the  sand  during  the  day  and  are  most  easily  found  on  moonlight 
nights,  when  they  emerge  into  the  open  water. 

(8)  Matan,  differs  from  No.  7  only  in  colour,  which  is  grey»  brown  and 
white,  speckled. 

(9)  Hangenan,  generally  about  a  foot  long,  of  a  grey  or  greenish 
colour,  wrinkled.  Found  on  the  lagoon  skle  of  coral  reefs. 

(10)  Sapaios  grande,  12  to  15  inches  long,  o£  a  brown  and  white  colour, 
wrinkled  and  very  inferior. 

Prepu»tk)a. — When  caugfht  they  are  first  split  and  gutted,  then  boiled 
for  a  period  varying  according  to  the  variety,  but,  speaking  generally,  from 
five  to  twenty  minutes.  When  sufficiently  cooked  they  ought,  immediately 
on  being  taken  out  of  the  pot,  to  dry  on  the  surface  like  a  boiled  egg.  After 
this  they  are  ready  for  drying.  Drying  operations  are  conducted  on  large 
platforms  over  a  brisk  fire.  The  platforms  are  erected  one  over  the  othor, 
in  large  huts  built  for  the  purpose,  and  as  the  slugs  become  drier  they  are 
removed  to  higher  platforms  further  away  from  the  fire.  When  one  batch 
appears  dry,  it  is  taken  off  the  platforms,  carefully  examined,  those  not  dry 
put  up  again,  and  the  (|uantity  thoroughly  cured  b  sent  on  boardship 
where  it  is  stowed  away  in  bags.  ShouB  the  ship  be  long  in  procuring  a 
cargo  thev  will  require  to  be  dried  again  every  three  months,  but  tnis 
may  be  done  in  the  sun  on  platforms  erected  on  deck  {Simmonds,  Com' 
nurcial  Prod,  of  the  Sea). 

Food.— The  Trepang  is  highly  esteemed  as  an  artkle  of  food  by 
Chinese  and  Japanese  epicures.  It  is  minced  down  and  made  into  a  thkk 
gelatinous  soup,  of  which  the  Chinese  are  especially  fond.  It  is  seldom 
used  by  the  Europeans  in  India,  but  is  a  favourite  article  of  diet  among 
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SECAMONB 
emetica. 


the  colonists  of  Manilla,  and  is  said,  when  cooked  by  a  Chinaman  who 
understands  the  culinary  art,  to  be  a  capital  dish. 

Trade. — A  fairly  extensive  trade  in  Sea-slugs  exists  in  India.  From  Mr. 
O'Oonor's  Trade  Returns  we  find  that,  during  the  official  year  of  1880^90, 
the  Straits  Settlements  sent2,2A3ft  of  this  article,  valued  at  R  1,254,  to  Bur- 
ma.  During  the  same  period  31,729ft  of  Sea-slugs  (Indian  produce), 
valued  at  R4,45o,  were  exported  from  Burma  to  the  Straits  Settlements, 
while  a  total  of  43,287%,  valued  at  R9,^3o,  of  foreign  Bdche  de  mer  was  ex- 
ported from  Bengal  and  Madras  to  (.eylon,  China,  and  the  Straits  Settle- 
ments. The  total  imports  into  China  are  large.  Between  i86d  and 
1872,  Simmonds  states  that  they  averted  15»745  piculs  of  133^%  each. 
The  finest  qualities  of  Sea-slug  sell  in  China  for  as  much  as  ^100  per  ton] 

SebeSteOi  see  Cordla  Myza,  Linn.,  and  C.  obliqna,  Willd. ;  Boraoiva. 

[  CBJB ;  Vol.  II.,  563-565. 
SedgeSi  see  Cypenis,  Linn,  2  Vol.  II.,  682  ;  Eriopfaonun,  Linn. ;  Vol.  Ill* 

266 ;  Fimbnstylls,  Vahl.  ;  Vol.  III.,  363  ;  Kyllinga,  Rottb.  :  Vol.  IV^, 

569 )  Sdrpus,  Unn.  :  Vol.  VI.,  etc. ;  Ctperacea. 

SECALE,Z/««.;  Gen.  PL.  Ill,,  1203. 

Secale  cereale,  Lmn,;  Boiss.,  Fl.  Orient.,  v.,  674;  GsAMiNEX. 
Common  Rte. 

VeriL'^Gandam^dar,  jow^kak'thak,  ApOH. 

Refereaces.— 5/^ar/.  Pb.  PI.,  162;  DC,  Origin  Cute.  PL,  370;  Aitchi" 
son,  Fl.  Kuratn  Valley,  23,  no  ;  Botany  Afgh.  Del.  Comm.,  126  ;  Smith, 
Die.,  3SS  ;  Kev  Reports,  35»  79  /  AgH.'Horti.  Soc.  Ind,  journals,  II., 
Set.,  178, 373  ;  IV.,  Sel.,  120  ;  New  Series,  /.,  Set.  19  t.  K.,  Sel.  9, 
Habitat. — An  annual  corn-grass,  cultivated  in  many  parts  of  Europe. 
The  indigenous  habitat  of  wild  rye  is  unknown,  but  DeOandolle,  after  re- 
viewing the  historical,  philolo^cal,  and  botanicaJ  evidence,  comes  to  the 
conclusion  that  most  probably  its  •*  original  area  was  in  the  region  com- 
prised between  the  Austrian  Alps  and  the  north  of  the  Caspian  Sea.'*    It 
does  not  appear  to  exist  in  India  to  any  extent  either  wild  or  cultivated, 
but  Aitchfson,  in  his  Kuram  VaHey  Flora  and  Botany  of  the  Afghan  De* 
limitation  Commission,  describes  it  as  occurring  abundantly  as  a  weed  in 
wheat-fields  in  these  countries  and  to  all  appearance  "  perfectly  wild.** 

Medicine.— Ergot  of  Rye,  see  ClaviceiMi  purpurea,  Tulsane,  Vol.  II , 
359,  Fungi. 

Food.  —The  grain  of  rye  is  in  Afghdnistdn,  reaped  with  the  wheat 
and  ground  up  with  it  into  flour.  When  a  large  proportion  of  rye  is 
present,  the  flour  is  considered  by  the  Natives  to  have  injurious  properties. 

SECAMONE,  Br.  ;  Gen.  PL,  II.,  J46. 

[  ASCLEPIADEJC. 

Secamone  emetica, Br.,-  Ft.  Br. Ind., IV.,  13;  Wight,  ic,  /.  1283; 

Wem.Shada-biri,  BsifO. 

References.— Z>C.,  Prod.,  VIIL.  sot  ;  Kutb,  For.  Ft.  Br.  Burm.,  IL,  T95  ; 
Pharm.  Ind.,  142  ;  O^Shaugknessy,  Beng.  Dispens.,  4$' ;  Balfour,  Cy- 
clop. Ind.,  III.,  5S9. 

Habitat.-*A  climbing  shrub,  common  in  jungles  at  the  foot  of  moun- 
tains in  the  South  Deccan  Peninsula,  and  Ceylon. 

Mtdidne.— The  root  is  acrid  and  is  regarded  by  the  Natives  as 
possessing  powerful  emetic  properties.  Dr.  Q.  BIdle,  however,  tried  it  in 
several  cases  and  found  it  almost  inert  {Pharm.  Ind.). 
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SECmUMy  Swartz;  Gen.  PL, 

Sechium  edule^  •SzcMzr/s;  Cucurbitacbjl. 
The  Chayote  or  Choco. 
References.— Z)C.,  Origin  Cult,  PI.,  2^73  ;  Kew  BulleHn  {1887),  No,  8,  7  / 
{i8Sg\  No.  25,  28  ;  Rep.  on  Govt.  Bot.  Gard.  Saharunpore  {1885),$; 
{1886),  n  /  (f*«?7),  20. 
Habitat  — A  cucurbitaceous  plant,  largely  cultivated  in  Tropical  Ameri- 
ca.    M.  DeOandolle  believes  it  to  be  a  native  of  Mexico  and  Central 
America.    The  cultivation  of  the  Choco  has,  for  some  years,  been  success- 
fully  carried  on  in  Ceylon,  and   more  recently  it  has  been  introduced 
into  the  Darjfling  and  Saharanpore  Botanical  Gardens.   It  seems  to  thrive 
well,  but  is  apparently  "  difficult  to  distribute,  as  the  old  plants  do  not 
bear  movin^f  atx>ut,  whilst  the  large  fleshy  seeds  must  be  sown  directly  they 
ripen**  (Saharunpore  Report), 

Food.— The  fruit  is  pear-shaped,  about  3  to  5  inches  long,  covered 
with  soft  prickles  and  either  green  or  cream-coloured.  When  boiled  it 
forms  in  the  West  Indies  a  favourite  vegetable,  and,  with  the  addition  of 
lime-juice  and  sugar,  supplies  an  ingredient  for  tarts.  The  root,  when 
boiled  or  roasted,  is  farinaceous  and  wholesome  {Kew  Bulletin.) 

SECURINEGA, /««./  Gen.  PL,  III.,  2^$^ 


\K  gfenus  of  Euphorbiaceous  plants,  comprising  ( 
d  throughout  tropical  and  temperate  regions.     r)( 


elfjrht  species,  widely  distri- 


buted throughout  tropical  and  temperate  regions,  ^one  of  the  species  now  re- 
garded as  belonging  to  this  genu$  are  indigenous  to  the  Indian  Peninsula  ;  but 
as  several  which  were  formerly  looked  on  as  belonging  to  it  have  been  trans- 
ferred to  the  genus  Flueggea  and  have  not  been  described  in  this  work  under 
that  heading,  it  has  been  thought  necessary  to  provide  a  place  for  them  under 
Securinega.    Ed!\ 

Securinega  LeucopyruS,  MuelL^Arg.,  in  DC,  Prodr.,  XV.,  ii.,4Si ; 

[  Wight,  Ic,  t.  l8*JS  ;   EUPHORHIACBJE. 

Syn.— A  synonym  for  Fluegoia  Lbucopyrus,  Willd.  ;  Fl,  Br.  Ind.,  K., 

328  ;  F.  VI ROSA,  Dedm.  6f  Gibs.  /  CiccA  Leucopyrus,  Kurm  ;  Phyl- 

LANTHUS  LkUCOPYRUS,  Kon  ;  p.  ALBICANS,  Wall. 
Vtm.—Achal,  Nepal  j  Hartho,  aintka,  N.-W.  P. ;  Kak^n,  ritkei,  girtkan^ 
gargas,  bhdthi,  bata,  vanAthi,  girk,   Pb.  ;  Kiran,  Sind.  ;  Pera  past* 
awane,  Afgh.  ;  Challa  mania,  sdle  mania^  C.  P.  ;  Salepan^  kalepan, 
Rajput.  ;  Parpo,  Goa. 
'MLetenQes,—Roxb.,Fl,Ind„Ed,C.B.C.,679,  680;  Beddome,For.  Man., 
igr?,  t,  24,  f,  4&  6  ;  Kura,  For.  Fl,  Br.  Burm,,  IT.,  353  ;  GambU,  Man, 
Timb.,  3S4J  DaU,  &  Gibs,,  Bomb.  Fl.,  236  ;  Thwaites,  Enum.,  2Bt  / 
Brandis,  For.  Fl.,  456  ;  Dvmock,  Mat.  Med.  W.  Ind.,  717  ;  Gametteers  :— 
N.'W,  P,,  X.,  3i7  ;  Bombay,  XV,,  442  :  Ind,  Forester,  XII.,  App,  2r. 
Habitat^A  lar^e,  thomv  shrub  or  small  tree  of  the  Panjdb  plain  and 
the  Deccan  Peninsula,  from  Kanara  southwards.    It  is  found  also  in  Burma 
and  Ceylon. 

Medicine.— The  juice  of  the  lbavbs  or  the  leaves  made  into  a  paste 
with  tobacco  are  used  to  destroy  worms  in  sores  (Dymock), 
Food.— The  fruit  is  eaten. 

Stmcture  of  the  Wood.— Pink,  hard,  close-grained.    It  is  only  used  as 
fuel. 

S.  obovata,  Muell-Arg.,  in  DC,  Prodr.,  XV,,  ii.,  ^9. 

Syn  — Flurogia  microcarpa,  Blume  /  Fl,  Br.  Ind.,  V.,  328  •  F.  Lbuco* 
PYRUS,  Dal».  &  Gibs,  {not  of  Willd.)  ;  F.  Lbucophylla,  Wall,  ;  Phyl- 

LANTHUS  VIROSUS  &  RBTUSUS,  RosA,  ;  P.  ORI8BUS  &  GLAUCUS,    Wall.  / 

CiccA  OBOVATA,  Kur»  ;  Chorizandra  pinnata,  Wight,  Ic.,  t.  r994. 
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e*  ,,„  „  ^,    .V      SEMECARPUS 

Stone  crop.  (IT. /?.  C/ar*.)       albescens. 


WtnL-^Dalme,  dhanu  bakarcha^  ghixri,  zwala,  darim.    Hind.  |   IkHH, 
Lbpcha  ;  Ukieng,  thaka,  MicHi  ;  Korchi^  GOND. ;    Kandori^  kodarsi. 
Bomb.  ;  Yae-chinya,  Burm. 
'RtiectDXXM.'-Roxb.yFUnd.y  Ed,  C.B,C., 679,6^0;  Brandis,  For,  Fl.,4S5* 
Graham,  Cat,  Bomb,  PI,,  180  :  Daljg,  &  Gibs,,  Bomb,  tl„  236  /  KurM> 
For.  Fl,  Br,  Burm,,  II.,  3S4  !  Gamble,  Man,  Timb  ,3S4  /  Lisboa,  U,  PI, 
Bomb,,  ¥r7,  17 r,  269,  273;  Atkinson,  Earn.  Prod.,  N.-W,  />.,  Part  V.,  44^ 
87  ;  GaBcHeers  :—N,'W.  P.,  IV.,  Ixxvii,  /  X„  3i7,  Bombay,  XV „  442, 
Habitat.~A  deciduous-leaved  large  shrub  or  small  tree,  found  through- 
out India  and  in  Burma  and  Ceylon.     In  the  Himalaya  it  ascends  to  an 
altitude  of  5,000  feet.    It  is  distributed  to  China,  the  Malay  Islands,  Aus- 
tralia, and  Tropical  Africa. 

Food.— It  produces  an  abundance  of  small,  round,  pure  white  succulent 
BBRRiBS,  which  are,  like  those  of  the  preoding  species,  said  to  be  edible. 

Structure  of  the  Wood. — Reddish  yellow,  close-grained,  durable. 
Weight  52fc  per  cubic  foot. 

Domestic. — The  wood  is  used  for  making  agricultural  implements. 
The  BARK  is  very  astringent  and  is  said  by  Roxburgh  to  be  employed  to 
intoxicate  fish. 

SEDUM,  Linn.;  Gen.  PI,  /.,  djp. 

A  genus  of  succulent  herbs  (the  Stone  crops)  comprising  about  twenty  species, 
indigenous  to  the  Indian  Peninsula.  Few  are  of  any  econqmic  importance, 
although  several  were  mcluded  in  the  older  systems  of  Materia  M edica. 

Sedum  Rhodiolai  DC;  Fl.  Br,  Ind.,  II.,  ^ly  ;  Crassulackjl. 

Syn.— S   IMBRICATUM,  H,f,  &  r. ;  Rhodiola  imbricata,  Bi^w.  ;  R. 

ROSEA,  Linn. 
Wtrn,^Shrolo,  Ladak. 

References.— Z>C.,  Prod,,  III.,  401 ;  Stewart,  Pb,  Pl„  tot  /  Aitchison  in. 

Joum.  Linn,  Soc,  X,,  74  ;  Gasetteer,  N.-W.  P.,  X.,  310. 

Habitat.— 'A  herbaceous  plant  with  perennial  root-stock,  common  on 

the  Western  Alpine   Himilaya  from  Kumdon  to  Kashmir,  at  altitudes 

between  12,000  and  17,000  feet.     It  is  distributed  to  the  arctic  and  alpine 

r^ons  of  Europe,  Asia,  and  America. 

Food. — The  young  LBAVESof  the  wild  plant  are  eaten  by  the  Natives  of 
Lahoul  (Aitchison). 

S.  tibeticum,^./.  &f  T.;  Fl.  Br.  Ind.,  II.,  418. 

Refercacca.— ^/wpor/,  Pb.  PL,  tor  ;  Aitchison  in  Joum,  Linn.  Soc.,  X.,  74. 

Habitat. — A  elabrous  herb  with  perennial  root-stock,  found  on  the 
Western  Alpine,  Himilava  at  altitudes  between  12,000  and  16,000  feet. 
It  is  distributed  to  Afghanistan. 

Food.~The  LEAVES  of  this,  as  well  as  of  the  preceding  species,  are,  ac- 
cording to  Aitchison,  eaten  by  the  Natives  of  Lahoul. 

Sdenitei  see  Gypeum,  Vol.  IV..  195. 

SEMECARPUS,  Linn.;  Gen,  PI.,  I,  424. 

[  Anacardiacea. 

Semecarpus  albescens^  Kurz;  FL  Br.  Ind.,  II,,  35; 

References.— ^Mrs,  For,  Fl,  Br.  Burm,,  I,,  3i3,  and  in  Journ.  Asiat. 
Soc,  Beng,  {1871),  II„  5/. 
HaWtat — A  large  evergreen  tree  **  not  unfrequent  in  the  tropical  forests 
of  Martaban  down  to  Tenasserim ;  rather  rare  in  those  of  the  Pegu  Vomah 
up  to  3,000  feet  elevation  "  {Kurs). 

Resin.— A  black  resin  is  saki  to  be  exuded  by  this  tree  (Kurg). 
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Semecatpus  Anaciardiumi Lirm.f. ;  Fi.  Br.  Ind.,  II., jo;  Wight, 
The  Markino-vut  Trbs.  \ilc.9  /.  Jj^. 

Syiu^S.  LATiPOLius^iV^./  Ar^cardium  latifolivm,  Lamk.i  A.  offi- 
CI N ARUM,  Gofin. 

Vtanu^BheU,  bhUdwd,  hihmn,  hheyia^Uda^^  Himd.;  BheU,  hheUhM, 
Brno.;  Soso,  Santal:  Loso,  Kol.|  Bhallia,  Uriya;  Bamarm,  Garo; 
Bhola-guH^  Assam  ;  Bhalaiyo,  bhalai,  Nbpal;  Kongkt,  Lbpcha  :  Ckenm 
htru,  kampira,  Mal.  (S.P.);  Kahka,  biha.  Gond;  BhUdwa,  bhdla,  bkela, 
bhalian,  NT-W.  P. ;  Bhildwa,  bkela,  bhilddar,  Pb.:  Bhilawa,  koia,  hhaUia 
C.  P*;  Biha,  bkiba,  bhilama,  bilambi.  Bomb.;  Biowa,  bibu,  bibha.  Mar.: 
BhUdmH,G\JZ.;  BhUavan,  belatak,  Dsc.i  Skdn-Mtm,  Jkerdn^ktritaC 
shaing,  sha^  fttr^gt  Tam.  ;  Jidi-vHt%Uu,jiri,  jidi,  nella^'edi,nalUi^fidi 
ehettu,  jidt  ckettu,  tummeda  mdmidi,  jKhi}  Ger4,  j^furu,  han^heru, 

fer,  Kan.:  Ckycn-beng,  dc^  ben,  che,  kkf-Mi,  BuRM.;  iCirubtutmUa, 
I  NO.:  BhalUtaid,  arushkara,  bhalldtamu,  Sans.;  Beladin,  kabbul/ahm, 
kaM-4alb,  Arab.  ;  Bilddur,  Pbrs. 
References.— ^0^6.,  Fl.  Ind.,  Bd,  C.B.C.,  aSg:  Brandis,For.  Pt^  ¥24; 
Kurg,  For.  Fl.  Burm.,  I.,  3ri;  Beddome,  Fl.  Syl^.,  i.  f66:  Gamble,  Matt. 
Timb.,  nij  DalM.  &  Gib$.,  Bomb.  Fl.,  s^f  SUmart,  Pb.  PI.,  4^9  Rev. 
A.  CambbeU,  Rebt.  Econ.  PI.,  ChuHa  Nagpur,  No.  7S3Sf  Graham,  Cat. 
Bomb.  Pi,,  41;  Sir  W.  Elliot,  Fl.  Andhr.,  25,  74>  '^f  '^4!  Irvine,  Mat. 
Med.  Painfi,  tg;  Medical  Topog,,  t27 1  V.  C.  Duti,  Mai.  Med.  Hind., 
141.  292,  293;  Murray,  PI.  &  Drt^s,  Sind.,  87;  Dymock,  Mai.  Med.  W. 
Ind.,  2nd  Ed.,  2o3;  Dymadt,  Warden,  ^  Hoefier,  Pkmrmacag.  Ind., 
Vol.  I.,  38gf  Year-Book  Phmrm.^jSyS,  jp/  ;  Birdwood,  Bomb.  Prod.,  20, 
J4J,  261,  281 ;  Baden  Powell,  Pb.  Pr.,  838,  ^ggf/Atbimon,  Him.  Disf. 
(Vol.  X.,  N.'W.  P.  Gam.), 3o8, 750,  78c j  Useful  PI.  Bomb.CVol.  XXV., 
Bomb.  Gag.),  54,  751.  2t6,  242,  250,  264  f  Econ.  Prod.  N.-W.  Prom.,  Pi. 
III.  (Dye^  a*id  Tans),  85;  Uoiard,  Dyes,  I2t,  App.  I. ;  McCann,  Dyet 
and  Tans,  Beng.,  i37  ;  Darrah,  Note  on  Cotton  in  Assam,  34;  Christy, 
New  Com.  PL,  VIlI.,  74;  Ain-i-Akbari,  Blochmann*s  Trans.,  J., 5^;  Man. 
Madras  Adm.,  II.,  82 ;  Settlement  Reports  >^Central  Provinces,  Upper 
Godavery  Disi.,  38,  3g  ;  Ckindwara,  ito;  Bhundara,  iQ:  Mundiah,  88, 
8q;  Chanda,  App.  VI.  ;  GoMctteers: -Bombing,  I.,  f37  ;  XlII^  23;  XV., 
75  f  N.'W.  P.,  I.,  80;  IV.,  Ixx;  Sind,  59 1  Mysore  and  Coorf,  I.,  50,  59; 
III.,  22;  Nellare  Manual,  98,  if6;  Agri.^orti.  Soc.  Ind.,  II.,  18^7, 80; 
I.,  Pt.  IV',  N.  S.,  398;  Ind,  Forester  •.'^Is,  362;  II„  17 h  '75,  407  f  UK 
24, 201:  IV.,  227  ;  VIII.,  106,  270,  412, 414;  IX„  254L  i55,438;  X.,  222, 
325;  XI.,  366;  XII.,  App.  lO;  XIII.,  120 ;  Trans.  Med.  &  Phys.  Soc. 
Bombay  (New  Series),  No.  t2,  /jrJ;  Smith,  Diet.  Econ.  PI.,  268. 
Habitat. — A  deciduous  tree  of  the  Sub-Himdlayan  tract,  from  the 
Sutlei  eastward,  ascending  to  an  altitude  Qf  3,500  feet,  and  found  through- 
out the  hotter  parts  of  India  as  far  east  as  Assam.  It  does  not  occur  in 
Burnoa  or  Ceylon.  It  is  distributed  to  the  Eastern  Archipelago  and  North 
Australia* 

Gwp.— The  tree  yields  an  acrid  viscid  juicb,  from  which  a  varnish  is 
made.  A  sample  of  gum  prepared  from  this  juice  was  sent  by  the  Madras 
Forest  Department  to  the  Amsterdam  Exhibition.  It  is  usually  described 
as  a  coarse  black  gum  in  amorphous  carbonaceous  masses  with  a  shining 
coal-like  fracture  and  having  a  ciull  brownish-black  colour.  It  is  said  to  be 
useless  for  commercialpurposes  (Cooke). 

Dyes  and  Tans.— The  pericarp  of  the  PRurr  contains  a  bitter  and  power- 
fully astringent  principle,  which  is  universally  used  in  India  as  a  substitute 
for  marking-ink.  It  eives  a  black  colour  to  cotton  fabrics,  which  is  said  to 
be  insoluble  in  water,  but  soluble  in  alcohol.  The  juicb  of  the  pericarp  is 
mixed  with  lime  water  as  a  mcM-dant  before  it  is  used  to  mark  cloth.  It  is 
believed  this  substance  is  an  ingredient  in  some  of  the  marking-ink  pre- 
parations sold  at  the  present  day  in  Europe. 

In  some  parts  of  Bengal  the  fruits  are  regularly  used  as  a  dye  for 
cotton  cloths.  They  are  employed  either  alone  or  with  alum.  The  details 
of  the  process,  as  described  m  McOann'6  Dyes  and  Fans  of  Bengal,  are  as 
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The  Martdng-nnt  Tree.        (W.  R.  Clark.) 


SEM&CARPUS 

Anacardiunt. 


follows :— >"  In  Balasore  two  jars  are  put  on  a  brisk  fire,  one  over  the  other  j 
the  upper  one  contains  the  btialia  fruit  and  has  a  hole  in  the  bottom.  The 
heat  causes  a  black  resinous  juice  to  exude  from  the  hhalia  which  runs  into 
the  lower  jar.  The  cloth  itiajr  either  be  dyed  in  this  black  liquid  alone,  or 
oil  may  be  mixed  with  the  liquid  before  the  cldth  is  dipped  in  it.  The  cloth 
is  then  welt  wa^ed  out  with  water.  Lime  water  must  be  poured  on  the 
cloth  to  cause  it  to  dry  speedily."  In  Hazaribacfh  the  method  adopted  is 
somewhat  different.  The  hhalia  fruit  is  soaked  in  water  for  three  days, 
and  then  strained  through  a  coarse  cloth  from  the  infusion  thus  obtained. 
The  material  to  be  dyed  is  washed  well  with  water,  and  when  half  dry 
washed  again  in  a  solution  6f  alum.  When  again  half  dry  it  is  dippea  in 
the  bhalia  infusion,  worked  well  about  till  the  required  depth  of  colour  is 
obtained,  then  removed  and  dried  in  the  sun.  When  quite  dry  it  is  washed 
frequently  in  fresh  water  to  get  rid  of  the  smell  of  the  dye-stuff.  The 
Colour  produced  by  the  use  of  this  dye-stuff  is  a  dark  grey  or  greyish  black 
(McCanH).  BrandiS  toys  that  the  bark  is  astringent,  and  is  used  as  a, 
dye. 

^  Pounded  and  boiled  in  rape  oil,  the  fruit  of  this  tree  makes  an  excel- 
lent remedy  for  staying  putrefaction  when  begun  in  a  hide  "  {Sir  E.  CBuck, 
Dyes  and  Tans  of  the  N.'W,  P.).  •*  The  NUTS  of  this  tree  are  used  by  tan- 
nerSy  especially  in  dressing  the  hides  of  the  rhinoceros  and  buffalo  to  form 
targets  '*  {Buchanan,  Stat,  Dinagepur), 

Oil. — ^The  KBRKSLS  contain  a  small  quantity  Of  sweet  oil.  ''  The  feRi- 
CARP  contains  32  per  cent,  of  a  vesicating  oil  of  specific  gravity  '991,  easily 
soluble  in  ether  and  blackening  on  exposiu-e  to  the  air.  It  is  similar  to 
that  of  ilaacardiiim  ocddentale,  but  Baslner  found  that  it  dissolves  in 
potassa  with  a  green  colour,  and  its  alcoholic  solution  turns  black  with 
basic  lead  acetate  "  (Dymock)* 

Medidne.-^ The  acrid  juicb  of  the  pericarp  is  a  powerful  vesicant,  and 
is  often  employed  by  Natives  for  producing  fictitious  marks  of  bruises. 
These,  however,  may  be  distinguished  from  the  marks  produced  by  blows 
by  their  deep  bluish-black  colour,  and  iheir  presenting  small  vesicles  or 
blisters  on  the  surface.  The  ripe  fruit  is  aesicribed  in  Hindu  works  of 
medicine  as  having  acrid,  heating,  stimulant,  digestive,  nervine,  and 
escharotic  properties.  It  is  used  in  dyspepsia,  skin  diseases,  piles,  and  ner- 
vous debility  [U,  C,  Dutt).  It  is  given  internally  by  the  Hindus  of  South- 
em  India  in  small  doses  in  scrofulous,  venereal,  ana  leprous  affections,  and 
externally  an  oil  prepared  with  the  nut  by  boiling,  is  applied  in  rheumatism 
and  sprains  {Aiiislie),  In  the  Konkan,  a  single  truit  is  heiated  in  the  flame 
of  a  lamp ;  the  oil  from  It  is  allowed  to  drop  into  a  quarter  of  a  seer  of 
milk  and  this  draught  is  given  daily  in  cough  caused  by  relaxation 
of  the  uvula  and  palate  {Dynwck). 

In  Muhammadan  works  on  medicine  the  juice  of  the  pericarp  of  the 
marking-nut  is  described  as  hot  and  dry,  useful  in  all  kinds  of  skin  diseases, 
palsy,  epilepsy,  and  other  diseases  of  the  nervous  system.  The  dose 
prescribed  is  from  i  to  ^  a  dirhem,  and  it  is  directed  that  when  given  in- 
ternally it  should  always  be  mixed  with  oil  or  melted  butter.  Externally 
they  apply  it  often  in  the  form  of  a  fumigation  to  cold  swellings  such  as 
piles  {Dymock),  In  the  Panjdb  the  fruit  is  used  to  prepare  a  wash  for  cases 
of  salivation,  and  its  smoke  is  considered  efficacious  in  impotency  (Stewart). 
In  its  action,  the  oil  of  the  marking-nut  appears  very  closely  to  resemble 
that  of  the  cashew-nut  (Anacardinm  occidentale).  It  is  a  powerful  vesicant, 
and  when  applied  to  the  skin  caused  blistering  within  twelve  hours.  Ex- 
tensive  application  of  the  oil  produced  painful  micturition  and  hasmaturia. 
When  administered  internally  in  small  doses,  no  physiological  effect  was 
observed.    The  marking-nut  is  occasionally  used   by  Natives  as  a  local 
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irritant  for  the  purpose  of  procuring  abortion,     it  is  also  employed  by 
malingerers  to  proauce  ophthalmia  and  skin  eruptions. 

Special  Opinions.— §  "The  acrid  juice  of  the  marking-nut  is  said  to 
be  applied  to  the  a?  uteri  by  Natives  when  criminal  abortion  is  intended  " 
{Joseph  Parker,  M.D„  Deputy  Sanitary  Covtmissiomr,  Poena),  •*  The  oil 
of  the  pericarp  is  used  in  marking  linen  and  blackens  under  the  influence 
of  caustic  lime  "  (Deputy  Surgeon-General  R,  F.  Hutchinson,  M,D,,Jfprar). 
**  Is  used  by  Sepoys  to  produce  feigned  disease.  The  oil  is  rubbed  over 
a  joint,  the  refuse  is  then  burned,  and  the  joint  exposed  to  the  smoke,  a 
swelling  of  the  joint  is  then  produced  and  the  impostor  feigns  rheumatism. 
The  plant  is  well  known  "  {Surgeon-Major  C.  W.  Calthrap,  M.D ,  Mor* 
ar),  "The  juice  of  the  marking-nuts  or  hhila  is  frequently  applied  to 
the  skin  to  simulate  the  marks  of  bruises  by  the  people  here  "  {Assistant 
Surgeon  Ram  Chunder  Gupta,  Bankipore).  *'  Applied  as  a  counter-irri- 
tant in  rheumatism  and  to  painful  swellings ;  also  to  the  gums  in  tooth- 
ache "  {Shib  Chunder  Bhattacherji,  Chanda,  Central  Provinces).  **  Its 
chief  use  among  native  doctors  is  in  the  form  of  an  electuary  in  syphilis  ** 
(r.  Ruthamn  Moodelliar,  Native  Surgeon,  ChingUput,  Madras  Presi- 
dency), "  It  is  applied  externally  for  pains  of  rheumatism  and  sprains. 
It  is  considered  aphrodisiac  and  is  taken  in  the  form  of  confection.  It 
produces  in  some  cases  excessive  itching  and  erysipelatous  inflammation, 
for  which  the  application  of  cocoanut  oil  or  tamarind  water  is  considered 
the  best  curative"  {Surgeon  Major  Robb,  Civil  Surgeon,  Ahmedabad), 
"The  juice  is  used  as  an  escharotic  in  chronic  rheumatic  affections'* 
{Surgcon-Major  A,  S.  G,  Jayakar,  Muskat), 

Food.— The  yellow  fleshy  cup  on  which  the  fruit  rests  is  somewhat 
acrid  in  the  fresh  state,  but  when  roasted  in  ashes  it  takes  the  flavour 
of  a  roasted  sipple  and  is  eaten  by  Natives.  The  kbrnbls  of  the  nuts  are 
also  eaten.  They  are  supposed  to  stimulate  the  mental  powers^  especially 
the  memory. 

Structure  of  the  Wood.— Greyish-brown  in  colour,  often  with  jrellow 
streaks.  It  is  full  of  an  acrid  juice  which  causes  swelling  and  irritation  of 
the  skin  when  handled ;  timber-cutters  for  this  reason  object  to  felling  it 
unless  it  has  been  ringed  for  some  time  previously.  It  cracks  in  seasomng 
and  is  not  durable.    Weight  42ft  per  cubic  foot. 

Domestic.  —The  oil  from  the  sebds,  mixed  with  the  milk  of  a  species  of 
Euphorbia,  is  said  by  Brandls  to  be  made  into  bird-lime  by  the  wild  tribes 
of  the  Satpura  ranges.  It  is  also  used  as  a  preventive  against  the  attacks 
of  white-ants,  and  as  a  lubricant  to  the  wooden  axles  of  native  carts.  The 
LEAVES  are  employed  as  plates.  The  wooo  is  employed  for  making 
charcoal. 

S.  travancoricai  Bedl.f  Fl  Syh„  /.  2^2;  II,  Br.  Ind.,  IL,  31. 

Vem. — Naiu  sengote,  Tel. 

Reference.— pra«,  CalcuHa  Exhib.  Cat,,  Part  /..  57. 
Habitat.^ A  very  large  tree,  met  with  in  the  forests  of  the  Tinnevelly 
and  Travancore  Hills. 

Resin.— It  yields  a  caustic  black  juice  similar  to  that  of  S.  Anacardimn. 

SENECIO,  Linn.;  Gen.  PL,  II.,  446. 

Senecio  densiflorus,  Wall.  ;  Fl,  Br.  Ind.,  Ill,,  3551  Composite 
Syn. — S.  AUREUS  and  angulosus.   Wall,  f  S.  uNciNELLtis  and  densi- 
florus,  DC;  Soli  DAGO  D&NSIFLORUS,  Wall, 
Vera. — ChUawdla,  Pb. 

Rcferences.^Z?C.,  Prod.,   VI.,  369  ;C,   B.   Clarke^  Camp.    Ind,,    t85; 
Stewartf  Ph.  /'/•♦  129;  Gam.,  N.-W,  P„  X.,  3 12. 
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(W.  R.  Clark.)      SERPENTINE. 


Habitat. — A  tall  shrubby  plant,  found  in  the  Central  and  Eastern  Hima- 
laya, from  Nepil  to  Bhutan,  at  altitudes  between  5,000  and  7,000  feet.  It 
occurs  also  on  the  Khisia  mountains  between  4,000  and  6,000  feet,  and  in 
Burma. 

Medldne.— In  Hazara  the  lbavbs  are  applied  to  boils  (Siewarty, 

Senedo  Jacquemontianus,  Bmth.;  Fl.  Br,  Ind.,  III.,  jjo. 

S711.~SBNBCiLi.1s  Jacqubmontiana,  Dene. 
WerxL'-Paskkar,  Kasmir. 

References.—  C.  B,  Clarke,  Comp,  Ind.,  20S;  Stewart,  Pb,  PL,  127, 
Habitat.— A  tall  yellow-flowered  plant,  found  in  the  Western  Himalaya 
at  altitudes  between  10,000  and  13,000  feet. 

Medidne.— Stewart  states,  on  the  authority  of  Birdwood,  that  the 
ROOT  of  a  plant  with  this  vernacular  name  is  used  for  adulterating  kut  (see 
Sanssnrea  Lappa,  C.B.C;  page  480),  and  savs  that  as  the  Kashmiris 
in  Lahore  make  the  same  statement,  there  must  be  some  foundation  for  it. 
He  adds,  however,  that  this  may  not  be  the  plant  used  for  that  purpose,  as 
in  Kashm  ri  poshkar  appears  merely  to  signify  a  large  herb  with  showy 
flowers. 
S.  quinquelobus,  ffook./.  &•  71 ;   Fl.  Br.  Ind.,  Ill,  JSJ- 

S7I1.~PrBBIANTHB8  ?  QUINQUBLOBA,  Wall. 

Vem  —Morta,  Pa. 

References.~C  B.  Clarke,  Comp,  Ind.,  209  /  Stewart,  Pb.  PL,  129. 
Habitat.— A  tall   herbaceous  plant,  with  perennial  rt>ots,  found  on  the 
Temperate  Himilaya,  from  Ciarhwil  to  Bhutan,  at  altitudes  between  10,000 
and  I2,0(X)  feet. 

Medicine.— In  Kanawar  the  sbbds  of  what  appears  to  be  this  species 
are  given  for  colic. 

S,  tenuifolius,  Burm.  /  Fl.  Br.  Ind.,  III.,  j^j. 

Syn.— S.  Mt'LTIFIDUS,  Willd.;  S.    LACINIOSUS,   Am»  ;  DORONICUM  TBN- 

OiPOLiUM,  Wight,  Ic,  t.  ii2g. 
Vem. — Sanggye,  mentog,  (Baxar  floweis— )  nimbar,  Pb, 
References.— DC,   Prod.,    VI.,   36s j  C.  B.   Clarke,  Comp.    Ind.,   198 ; 
^  Stewart,  Pb.  PL,  t3o  ;  Gametteer,  N.-W.  P.,  X..  3i2. 
Habitat. — A  slender,  much  branched  annual,  met  with  in  the  Western 
Peninsula,  and  on  the  dry  hills  of  the  Western  Ghat  from  the  Konkan 
southward.    It  is  distributed  to  Java.  •* 

Medicine.— Honigberger  states  that  it  is  officinal  in  Kashmfr.  The 
ntmhar  o|  the  Lahore  drug-sellers  may  probably  be  the  produce  of  this 
plant  (Stevtari). 

Sacred.— In  Lahoul  it  is  held  sacred  to  Buddha. 

Senna,  see  the  species  of  Casaii^  Linn. ;  Leguminosa  ;  Vol.  II.,  3 10226. 

Serpentary  root,  see  Aristolochlia scrpentaria,   Linn.;  Aristolochi- 

[acejk;  Vol.  I.,  317. 
SERPENTINE. 

Serpentine,  Ball,  in  Man.  Geol.  Ind.,  III.,  446. 

This  mineral  scientifically  known  as  ophite  is,  when  pure,  a  hydrous 
magnesium  silicate,  containing  more  water  but  less  silica  than  talc  Iron 
peroxide  is  generally  present  in  varying  proportions,  and  there  are  traces 
of  other  colouring  matters  which  give  to  it  its  varying  and  beautiful  hues. 
Several  varieties  of  serpbntine  are  distinguished  :  thus  there  are  the  noble 
or  precious  serpentine,  which  is  partially  translucent,  and  the  fibrous, 
foliated,  porcellanic,  and  resin-lilce,  all  of  which  receive  special  names. 
"  Verd  antique*'  marble  consists  of  lime  stone  with  included  serpentine. 
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Vcrn  — Kyouk-seing,  Burm. 

Jleferenccs.— Jf>m.  G.  S,  I,  (1872),  V.,  172;  VIII.,  282;  X..  143;  XVIII^ 
io3;  Journ,  As,  Soc.  Bene,  XXXIX  ,  237  ;  I.  Calvert,  Kufu,  4:    Masom 
Burma  and  Us  People,  $86, 734  ;  Madras  Ma^,  Admin.,  II,,  39;  Settlemuni 
Rept.,  Chanda  Dist,,  C,  P,,  106;  Forbes  Watson,  Ind,  Surv.  Ind.,  /.,  413. 
Occmrence.— The  following  note  has  been  kindly  furnished  by  H.  B. 
Medlicott,  Esq.  late  Director  of  the  Geologfical  Survey : — "  In  Madras  ser- 
pentine, and  more  particularly  serpentinous  marbles,  are  found   in  the 
kumool  and  Cuddapah  districts,  also  in  parts  of  Salem,  especially  in  the 
neighbourhood  of  the  magnesite  deposits,  the  rock  being  more  properly  the 
mineral  Baltimorite.     In  the  Panjab  in  the  Pugaand  Haule  valleys  there 
is  a  dark  green  massive  serpentine*    In  parts  of  British  Burma  serpentine 
is  exceedingly  abundant,  and  it  also  occurs  in  the  rocks  of  the  Andaman 
Islands  and  in  the  hills  east  of  Manipur." 

Besides  these  k)calities  it  is  described  in  the  Manual  of  the  Geology^  of 
India  as  occurring  in  Bengal  in  the  Manbhum  and  Singbhum  districts, 
and  in  the  form  of  verd  antique  marble  in  Mirzapur.  Accordinc^  to  Mr. 
Oalvert  there  is  a  serpentine  quarry  on  the  Rangal  mountain  in  Kulu. 

Medidne.— In  Kulu  serpentine  is  used  medicinally  for  disease  of  the 
liver.  Curs  made  of  a  serpentine  called  Bahr-ntuhra  are  supposed  in 
Ladak  to  split  if  poison  is  put  into  them. 

For  an  account  of  its  uses  as  a  substitute  for  Jade  see  the  account  of 
that  mineral  in  Vol.  IV.,  535. 

[  Composite  ;  Vol,  VI. 
Serratula  anthelmintica,  Roxb.,  see  Vemonia  aathelmintica,  Willd.; 

(G.  Watt.) 

SESAMUM,  Z/««./  Gen.  Fi„  II..  iOs8. 
^  There  are  referred  to  this  genas  some  ten  or  twelve  species  of  plants,  the 
majority  of  which  are  natives  of  Africa.  In  India  twoj  or  perhaps  only  one,  species 
occur  wild,  but  Sftftamnm  iadicum  is  extensively  cultivated  and  is  often 
foundj  as  an  escape  from  cultivation,  in  the  vicinity  of  human  dwellings.^  It  is 
sometimes  also  seen  growing  quite  spontaneously  in  fields,  even  becoming  a 
troublesome  weed.  Blume  is  reported  to  have  observed  it  on  the  mountains  of 
Java,  in  what  he  regarded  as  a  truly  wild  state ;  but  his  description  would  lead  to 
the  supposition  that  the  Javan  plant  might,  with  greater  propriety,  be  regard- 
ed as  an  allied  though  distinct  species.  OeOandolle  does  not  appear  to  have 
considered  this  explanation  admissible,  for,  placing  the  greatest  faith  on 
Blunno's  observation,  when  taken  in  conjunction  with  the  fact  that  Rum- 
phius  assigns  to  Sesamum  Malayan  names  which  are  independent  of  any  Sans- 
krit root,  he  has  assumed  that,  from  these  facts,  it  was  probable  India  obtained 
Its  stock  of  Sesamum  from  the  Sunda  Islands,  some  two  or  three  thousand  years 
ago.  It  will  be  found,  however,  from  the  remarks  below  (under  the  paragraph 
History)  that  the  writer  is  more  disposed  to  regard  S.  indicumas  having 
been  originally  a  native  of  India,  or  perhaps,  rather  of  the  upper  northern  tracts, 
its  area  of  wild  habitat  having  extended  to  Central  Asia,  but  that  its  cultiva- 
tion was  probably  first  attempted  in  the  Euphrates  Valley  and  was  extended  to 
India  by  the  Aryan  conquerors. 

r  16^ '  Pedalinex 

Sesamum  indicum,  DC.  /  Fl.  Br.  Ind.,   v.,  387  .•  Wight,  III.,  t. 

Gingelly  or  Sesame  Oil,  Eng,;  Benn£,  Huile   de  S^sak^ 

Fr.;  Sesam5l,  Germ. 

Sya.— Sbsamum  orisntalb,  lAnn* ;  S.  lutbum,  Retm. ;  S.  occidbntalb, 

Heer  &  Regel. 
Vem.'^Til,  Hr,  fringli,  krishna-tSU  barik-tel,  miikd-iel,  til-kd-i^  (oil). 
Hind.;  TV/,  HI,  tilmi,  rasi,  sum^um,  kalatU,  krishna  HI,  hhadu 
HI,  kdt  HI,  rakta  HI,  sdnki  HI,  khasld  HI,  khasa  (seed),  Beng.  ;  Til, 
KOL. ;  Rasl,  khasn,OR\ssK\  Tilmin,  kat  Hlmin,  Skhtal;  TiL  Nbpal; 
TU,  Hit,  C.  P. ;  Til,  Hli,  gingili  {tnUha  <e/«aweet  oil),  N,-W.  P.|  Bkun- 
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ruru,  tilt  KUMAOM;  TU,  tilt,  kunjad,  PB. :  TV/,  kUnjit,  Afo,  5  TAtrr,  iih 
MND|  Tf/,  mithi-tH  (oil),  bdtik-tH  (seed),  Deccan  ;  7 17,  /«/,  krishna-tih 
bariM-til,  askddi'tal  (white),  kala  katwa  (black),  purbia  (red).  Bomb.  ;  Til, 
mUekdtil,ckokh6ta't^la  (oil),  HUt  (seed).  Mar.  1  Tml,  til  (seed),  miVAK 
t^l,  Gv2,$  Nal'lenny  {o\\),  yell4-ckeddie,  nuwulu,  ellu  (seed),  Tam.  ; 
Nuwu,  nmvmtlu,  manchi-mune  (oil),  po//a  nutvulu  (seed),  Tel.  ;  Wol- 
Mu,  ackckellu,  ellu,vaUe^anne{oiA),yallu  (seed),  Kan.;  Schit^elu,  miniak 
hifan,  naUenna  (oil),  ellu,  kdrellu  chUtallu  (seed),  Malay.;  Hnan, 
nahu^ioW),  BURir.:  Tun^aiiala,  tel-iala  (oil),  talia  or  talla-atta  (seed), 
Sf  NO. ;  Ttla,  wneki^kala,  tUa-taila  (oil),  tilaka  (seed).  Sans.  ;  Dukn,  dj'yl- 
tHylan,  shit  of  (oil),  dk&nuhhal  (oil),  sim-sim  (seed),  dkonu  simsim  (oil), 
Arab.  ;  Roghen,  kunfed,  kunjad  (seed),  roghane  kunjad  (oil),  r6gnane^ 
sJUfin  (seed),  Pbrs.;  Semseni,  Egypt;  ^^am,  Sumatra. 
Rlimplhius  gives  the  following:  names  to  this  plant :  in  Malabar  and  Hindus- 
tan, ^n^^//^  and  fingelin,  whence  are  descended  the  European  names  such 
as  Spanish  Sorgelin  ,*  Algerian  and  Sicilian,  Gingilena,  gingulena,  gurgw 
Una,  jugfolina  also  »anserlin.  In  Arabic  it  is  Semsem  ai^  the  seed  got- 
golan  and,  remarks  Rumphius,  who  can  doubt  that  the  Afabic  name  is 
but  a  republication  of  the  word  semen,  that  is,  fat  or  oil  ?  In  the  Malayan 
toiurue  It  is  called  Widjin  ;  in  the  Ternatic  Wtdfe  and  among  the  Javanese 
and  Bala^ans  Lenga;  with  the  Amboyansit  is  Widjin;  in  Banda,  Alalun  ; 
and  in  China  Moa,  In  concluding  nis  notice  of  the  vark>us  names  known 
to  him  Rumphius  while  discussing  thequestbn  whether  it  is  the  Sesmmnm 
of  Latin  writers  makes  the  somewhat  significant  observation  that  the  plant 
he  has  described  differs  widely  from  the  account  of  it  given  by  Pliny, 
Theophrastus,  and  Dioscorides,  but  thmks  these  differences  may 
be  accounted  for  by  the  great  tendency  to  variatk>n. 

RefeftncfSl.— 2X7,.  Ptodr,,  IX.,  2Sd:  Bmss.,  Ft,  Orient,,  IV.,  6r :  Roxh,, 
PI.  Ind.,  Bd,  C.B.C..  49r^  O^nile,  Mian,  Timh.,  a8r;  Thnaties,  En- 
CpL  Pin  209f  44^;  Trtmen,  Sys.  Cat.  Cey.  PU,  6$  /  />«/*.  4f  Gibs.^  Bomb 


Fl.,  i6t :  Stewart,  Pb,  PI.,  149  f   DCy  Orig.  Cult.  PI.,  4f9i   R^-  -^• 
Elliot,  Ft.  Andht.,' i3S,   is$ i Rhtedi,  Hort.  Mai.,  IX.^ 


Campbell,  Rept.  Scon.  pT.,Chutia  l^agpw.  No.  8 toy,' 9467)  Graham, 
Cat.  Bomb.  PL,  136;  Mason,  Burma  and  Its  Pecpte,^4*  793;  Sir.  W. 


5431  55/  R*f9H' 
phius,  Amk.,  /. 'r6,'f.  r  f'Pharm.  Ind.,  15^:  Ftuck.  ^Hanb.^ Pharmacog,, 
4?S'ia6;  U.  S.  Disfens.,  tstkEd.,  1040 ;  (yShaughnessy,  Beng.  Dis- 
•ne,Mat.r'  '  -—--...---—..— 


pens.,  479;  Irvine, 
dus,  2t6,  321  ;K.  £..  De, 


Med.  Patna,  108;  U.  C.  Dutt,  Mat.  Med  ,  Hin- 
,  ,  •^—  —  *^«^»  Indifg.  Drttgs  Ind.,  to6  ;  Murray,  PI.  &  Drugs, 
Sind,,  t77;  Waring.Bamar  Med.,  i33 ;  Bent.  &  Trim.,  Med.  PI.,  198; 
D^moek,  Mat.  Med.  W.  Ind..  2nd  Ed.,  549  /  Tear-Book  Pharm.,  1874,  10$  ; 
Transactions  of  the  Medical  and^Phy.  Sot.  Bombay  {New  Serietf),  IV., 
85i  155,' Smith,  Boon  Die.,  /^;  Birdwood,  Bomb.  Prod,,  12/,  286;  Baden 
PovfelLPb.  Pr..  364,  4ao;  Drufy,  U.  PI.  Ind.,  380  ;  Atkinson,  Him.  Dist. 
{Vol.  X.,  N.'W.  P.  Gam.),  3 1 4,  750,  77' :  Duthte  &  Fuller,  Field  and 
Garden  Crops,  35-36;  tlseful  PI.  Bomb.  {Vol.  XXV.,  Bomb.  Gom.),  167, 
219;  Institutes  of  Manu,  BnmelTs  Ed.,  rq6;  Gaaetfeers -.-^Bombay  ; 


Vot,  II.,  6^  269,  273,  277,  280,  284,  287r  29S*  4^»  S3^f  538,  54r,  544> 
54^;  Vol,  III.^  45^  IAS,  t48,  isr,  954,  '5*>  f^t,  164,232,  i34r 348,294* 
Wt  298,300,302;  Vol.  IV.,  S3, 98,  232,  234,237,240,243^  245,  247^ ;  Vol. 
v.,  fo6,  ti9^  120,  193,  294^  299, 370,  377  i  Vol,  VI.,  39,  Si,247  /  Vol.  VII., 
78, 86,  94f  97,  tdo,  150, 554,  562, 570.  573,  575,  578,  580  ;  Vol.  VI II.,  183, 
'89,  945,  260 :  Vot.  X.,  146, 148,  298,  3oo,  302,  305, 308,,  3ro,  3i2,  3f4, 
424  /  Vol.  XL,  9S,  97, 122,  128,  242,  244,  247,  249,  252, 4Uf  Vol.  XII.,  S2, 
222^  348,  352, 358,  362,  370,37s,  379,  386, 39U  395,  400,  408,  4f3,  ^f^  4^0, 
429;  Vol,  XIII.,  Part  I.,  286,  290,.336,  Part  II.,  672,  675,677,  680^682, 
"^  '        ~        -.      -  ...    XVI.,  9r, 


rami  J.,  17,00,  if 3,  *7*  90,  93,  po,  roo;  Vo^  /Li  A.,  100,  104,  435,  429- 
4^  ;  Vol.  XX.,  229,  392,  395,397, 399,  40f,^3, 40^;  Vol.  XXL,  244, 247* 
&/  Kth  ^^^^'*  ^3r365^386,627,  629,  4Ja,  635^  637, 639,  641,  6 AS, ^47  : 
Vol.  XXIIL,  319, 366,  s3o,  s32,  S34*  536,  s38,  540,  542, 5^4  f  Vol.  XXIV., 
157, nr, 207,  2t6,  333.  Bengal'.— Vol.11.,  64,  24J:  Vol.  III.,  8o,33j;  Vol. 
IV.,  71,  246,  345;  Vol.  V.,84,  204,  308,  420 J  Vol.  VI.,  7^*293,  3oo;  Vol. 
273;  VII, 242,391;  Vol.  VIII,60,2t0;  Vol.IX.,  104,  302,  337,338;  VoL 
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X,  m ;  Vol.  XI„  329,  330  f  Vol,  XII.,  8g,  23s ;  Vol.  XIII,  83,  263,  29; 
Vol,  XIV,,  337  /  XVI,,  io3, 341 ;  Vol,  XVII.,  3/3  ;  Vol.  XVIII,,  104  ;  Vol. 
XIX.,  94f  302,  Panjdb.-'-Delhu  rii,   139,   i40i  Gurgaon,  43:  Hisar, 


4S;  Rohtak,93i  Indiana,  r34;  Simla,  S5;  yullundur,  43  ;  Hoshiarpur, 
87,  94,  117  ;  Kangra,  Vol.  I,,  rS2,  tS3{  Amritsar,  36;  Gurdaspur,SQ, 
61  /  Sealkot,  67,  68  ;  Lahore,  86,  90 }  Gujranwala,  52,  55  ;  Peroaepore,  6$, 
69;  Rawalpindi,  78,  8r ;  Jhelum,  107,  108;  Mooltan,  92,  93,  95,  roo; 
J  hang,  tos,  106,  107,  IIS  /  Montgomery,  88, 89,  102, 103,  104,   106,  107, 


108,  It  I,  IJ2  ;  MuMuffargarh,  90,  03;  Dera  Ismail  Khan,  119,  125,  128, 
129,  i3i  i  Dera  Gha9iKhan,8i,84;  Bannu,  139;  Peshawar,  144,  tS9; 
HaMora,  129,  t34,  136,  101  /  Kohai,  97 ;  Jhang,  105.    Central  Prorin- 


rrovs. :— KW.  J,,  02,  90,  93,  its,  /i 
3 17,  349f  ^,  53hS7hS77,S89;Vo 
Orissax—Vol.  II„  1$  App,  /..   l8o. 
Vol.  II.,  It.  Madras  i—Districi  Ma 


ces  ',"64, 223,  239,  365,  502,  iind :— p,  169, 170,  216,  217,  218,  492,  493, 
5^4,  569*  57',  573,  574,  ^3h  632,  654,  670,  671,  851,859,860.  N,'W. 
Provs.  i^Vol.  I.,  82,  90,  93,  115,  no,  i^,  152,  169,  225,  250,  252,  291, 

;  Vol.  III.,  225,  463;  Vol,  IV„  Ixxiv.  ; 

80,  Mysore  &  Coot%  '.—Vol.  I.,  63,91 ; 
Manuals,  Salem,  Vol.  I.,  147,  149; 
Vol.  II.,' 9,  45, 67,  89,  105,  t4h  159,  r9\  "4,  225,  237,  254,  268,  300,  506  ; 
Kisina,  366  /  Cuddapah,  47,  65,  68,  74  ;  Madura,  tos  ;  North  Arcot,  333, 
334  ;  Coimbatore,  224^225.  Agricultural  Reports : — Assam,  1888-89,  15  • 
1887-88,  17;  t8S6-87,  20;  1885-86,  17,  Madras,  1878-79.  Experimental 
Farm  Reports,  Cawnpore,  1^86-87,  4,  18 ;  1 8^5-86,  2,5;  1884^5, 5  i  '882* 
83, 8,  Statistical  Descriptions  and  Historical  Accounts t—N.-W.  Provs., 
Aligarh,  375,  479;  Cawnpore,  27 ;  Mainpuri,  50 ;  Etawah,35,  36;  Eta, 
19,  ^,  30,  88 ',  MuMaffamagar,  2^,  241 ;  Meerut,  3',  38  :  Bulandshakr, 
25,  Ind,  Forester  .—A.,  260  ;  XIV,,  370;  Sfons,  EncycL,  Bncyclop,  Brit,; 
Balfour,  Cyclop.  Ind.,  II.,  583;  Morton,  CycL  Agrt.  ;  Ure,  Die,  Indus. 
Arts  &  Man. 

Habitat.— An  annual  plant,  which  is  commonly  stated  to  be  cultivated 
throughout  the  tropica]  regions  of  the  globe.  In  India  it  would,  perhaps,  be 
more  correctly  described  as  a  crop  of  the  warm  temperate  or  sub-tropical 
tracts,  being  grown  as  an  autumn  or  even  winter  crop  in  the  warmer 
parts  of  the  country  (the  truly  tropical  areas),  and  as  a  summer  one  in  the 
colder.  Thus,  for  example,  it  is  fre<^uently  stated  that  black  sesamum  is 
sown  in  February- March  and  reaped  m  May- June,  and  that  white  sesa* 
mum  is  sown  in  June  and  reaped  in  August  and  September.  These 
dates  are,  however,  applicable  chiefly  to  the  great  table-land,  the  tardi,  and 
lower  hills  of  India.  It  is  a  kharif  crop  in  the  plains  of  the  North- West 
Provinces,  being  sown  in  the  middle  or  latter  end  of  the  rains  and  reaped  in 
autumn.  In  the  Paniib  it  is  essentially  a  rainy  season  crop.  In  the  Cen- 
tra] Provinces  and  a  large  part  of  Madras,  two  widdy  different  crops  are 
reared— one  reaped  in  spring  and  the  other  in  autumn.  In  Bombay 
generally  and  also  in  Sind,  only  one  crop  is  grown,  but  the  period  of  sowing 
IS  delayed  till  June  or  July  and  the  harvest  takes  place  from  September  to 
December.  I  n  Bengal,  a  perhaps  even  more  direct  adaptation  to  the  periods 
of  colder  climatic  influences  occurs.  The  chief  crop  is  sown  in  June  and 
July  and  harvested  in  October,  November,  or  December,  while  a  less  im- 
portant crop  is  sown  in  January,  February,  or  March,  and  reaped  in  June 
and  July.  In  the  moist  tropical  portions  of  Bengal,  Assam,  and  Burma, 
the  plant  does  not  thrive  so  wdl  as  in  the  higher  sandy-soiled  tracts  of 
Central  and  Northern  India, regions  subjected  to  a  regular  and  not  too  ex- 
cessive rainfall,  or  where  the  crop  can  be  irrigated. 

Races  or  Varieties  of  Sesamnm. — It  wfll  be  found  from  the  remarks 
below  that  the  writer  is  disposed  to  think  Sesamum  may  be  viewed  as  in- 
digenous in  India;  if.  indeed,  it  cannot  be  regarded  as  occurring  at  the 
present  day  in  a  truly  wild  state.  He  has  not,  however,  had  the  opportunity 
of  extending  his  study  of  the  plant  to  the  numerous  cultivated  forms  which 
exist  in  the  country,  and  is,  accordingly,  unable  to  say  whether  these 
should  be  viewed  as  varieties  or  only  cultivated  races.  Popular  writers 
generally  say  that  the  white,  black,  red,  and  grey-seeded  forms  differ  only 
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in  the  colour  of  the  seed.  But  as  opposed  to  this  statement  there  stands 
out  prominently  one  or  two  important  considerations.  In  some  parts  of 
India  the  plant  is  a  stunted  herb  which  rarely  exceeds  18  inches  in  height ; 
in  others  it  becomes  a  bush  3  or  4  feet  high.  In  some  fields  all  the  flowers 
are  white,  leaves  large*  irregularly  lobed ;  in  other  fields  pink,  or  it  may  be 
dark  red,  and  the  leaves  long,  narrow,  and  almost  quite  entire.  Added  to 
these  observations  there  is  also  the  practical  issue  that  certain  forms  can 
be  grown  under  an  environment  of  soil  and  climate  quite  unsuited  to 
others.  It  would  thus  seem  probable  that  careful  study  may  reveal  the 
existence  not  only  of  old  and  well  difterentiated  races,  but  even  of  distinct 
varieties  of  Sesamimi  iadicam.  The  information,  such  as  it  exists,  leads 
forcibly  to  one  conclusion,  in>.,  that  Sesamum  has  been  cultivated  in  India 
from  as  remote  a  period  as  rice,  since  its  adaptations  to  climate  and  soil 
are  quite  as  remarkable  in  the  one  case  as  in  the  other.  Some  of  the 
Sesamum  crops  take  only  three  months  from  sowing  to  harvest,  others  eight 
or  ten.  It  may  safely  be  said,  therefore,  that  no  subject  of  Indian  agricul- 
ture would  more  richly  reward  careful  study  than  that  of  Sesamum.  Its 
ramifications  not  oply  extend  into  every  phase  of  Indian  ag^culture,  but 
into  the  early  history  of  the  human  race,  since  there  would  seem  no  doubt 
but  that  til  was  the  first  oil-seed  cultivated  by  man. 

The  tendency  to  variation  under  cultivation  was  one  of  the  features 
specially  dealt  with  by  Rumphius*  He  says  that  on  one  stem  the  plant  is 
frequently  seen  to  have  various  forms  of  leaves,  and,  in  fact,  that  the  leaves 
appear  to  vary  greatly  according  to  the  nature  of  climate  and  soil.  The 
plant  grown,  for  example  (states  numphius),  in  the  Eastern  islands,  differs 
greatly  from  that  of  Hmdustdn.  While  discussing  the  differences  between 
the  black  and  white-seeded  forms  he  says  the  white  has  broader  leaves,  of  a 
more  bright  green  colour  and  the  flowers  are  also  paler  coloured  than  the 
black.  The  seed  is  either  pure  white  or  of  a  pale  ashy  colour.  It  has  a 
sweeter  taste  and  richer  substance  than  the  black.  Rumphius  thus  appears 
tohaver^arded  the  white  and  black-seeded  forms  as  distinct,  and  he  states 
that  the  latter  in  the  Malay  peninsula  sometimes  attains  the  dimensions  of 
a  small  bush  five  to  six  feet  in  height. 

Dye.— The  oil  is  used  in  the  process  of  dyeing  silk,  a  pale  orange  colour 
(Drury),  Hawkes  (in  the  passage  quoted  below  regarding  sesamum  oil 
in  Madras)  alludes  to  the  oil  being  employed  to  brignten  tinctorial  results. 
Many  oib  are  used  by  the  Indian  dyers,  but  it  is  not  known  whether  they 
are  supposed  to  themselves  possess  definite  or  specific  tinctorial  actions. 
The  reader  should  consult  the  remarks  on  this  subject  in  the  paragraph 
under  Dyes  in  the  article  Ricinus  commrniis,  V^  509* 

Oil  and  Oil-cake. 

Oil-— Gingelly  Oil  is  used  in  paintinc^  according  to  Atkinson,  but  its 
being  a  non-drying  oil  is  opposed  to  its  utility  for  that  purpose.  Sesamum 
IS  cultivated  exclusively  on  account  of  its  oil-yielding  seed.  It  is,  there- 
fore, not  necessary  to  do  more  than  preserve  in  sequence  order  the  para- 
graph which  it  is  customary  in  this  work  to  devote  to  the  oils  obtained 
from  plants.  The  succeeding  pages  on  sesamum  seed  and  oil  give  the 
commercial  phases  of  the  subject,  and  naturally  deal  in  detail  with  the 
methods  of,  and  the  extent  to  which,  the  oil  is  expressed  in  India.  The 
inedical  properties  and  chemical  composition  of  the  oil  will  also  be  found 
below  in  the  paragraphs  devoted  to  these  subjects.  Suffice  it  therefore  to 
give  here  a  brief  resumi  of  the  leading  properties  of  the  oil  by  way  of 
introduction  to  the  more  detailed  discussion  which  follows. 

There  are,  as  already  stated,  at  least  two  easily-recognised  forms  of  this 
plant— one  with  white  seeds  {safed  til)  and  the  other  wiUi  black  seeds  {kala 
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Hiy  The  latter  form  is  muck  more  common,  and  yields  a  superior  oil.  It  is 
soi»o  in  March  and  ripens  in  May,  while  the  white  form  is  sown  in  Juneand 
ripens  in  August.  The  oil  is  extracted  by  the  same  process  as  that  for 
mustard-oil.  Gingelly  oil  is  clear  and  Hmpid,  of  colour  varying  from  pale 
yellowish  to  dark  ambsr ;  it  has  no  anell,  and  is  not  liable  to  become  rancid. 
It  is  composed  essentially  of  oleine,  whidr  is  often  present  to  the  extent  of  75 
per  cent.  But  it  is  frequently  adukcrated  with  eroond-nut  oil.  It  is  stated, 
however,  that  10  per  cent,  of  gingelly  oil,  mixed  with  other  oils,  may  be  de- 
tected by  shaking  one  gramme  of  a  cold  nuxture  of  sulphuric  and  nitrk  adds 
with  one  gramsieof  the  mixed  oils,  when  a  fine  green  colour  will  be  the  result, 
a  ccJour  which  no  other  oil  produces.  In  India,  g^n^ly  oil  is  used  for  culin- 
ary purposes,  in  amnting  the  body,  in  soap-manu&cture,  and  as  a  lamp 
oil.  In  England,  it  is  chiefl^^  empk>yed  m  making  soap  and  for  burning 
in  lamps..  It  resemble?  olive-od  in  many  of  its  properties,  and  fs  accord- 
ingly smularly  used.  .  The  oil  obtamed  m>m  the  black  variety  is  generally 
stated  to  be  more  suitable  for  medicinal  purposes  than  the  white;  It  is  abo 
extensively  emplojred  in  the  metnofactare  of  Indian  perfumes. 

Adultsramts  AMD  StrBsnTVTBS.'-^ingelly  oil  is  used  in  India  to  adul- 
terate the  oil  of  ahnonds  {Drnry)  and  ghi  {Vuthie  ^  Fuller),  After  being 
kept  for  a  time  it  becomes  so  mild  that  it  may  be  used  as  a  substitute  for 
sweet  oil  in  salads  (Drury),  Much  of  the  imported  olive  oil  into  India  is 
very  probably  only  gtngelly  oH  made  in  Europe  {Murray},  The  test  by 
which  its  presencae  may  be  detected  has  already  been  briefly  alluded  to  above 
and  wHl  bt  also  fcNtnd  discussed  in  ff  neater  dietail  in  the  paragraph  whkh 
deals  with  the  medicinal  properties  of  the  oil.  A  mixed  oil,  very  extensively 
used  in  some  parts  of  Inaia,  wherei  it  is  known  as  gora  tel,  iSonsists  d 
ground-nut,  sesamum,  aaid  saiiower  oils  in  varymg  proportions. 

Pbrfuuiry. — Sesamum  oil  forms  the  basis  of  most  of  the  fragrant 
<«>  scented  oils  used  by  the  Natives,  either  medicinally  or  for  inunction 
before  bathiog.  It  is  preferred  for  these  ptu-poies  from  the  circumstance 
of  its  being  UtSe  liable  to  turn  rancid  or  thick,  and  from  its  possessing  no 
strecig  taste  or  odour  of  its  aw«  ( U,  C  Ihiii),  It  is  sufficiently  free  from 
smdl  to  admit  of  its  being  made  the  medium  for  extracting  the  perfume 
o£  the  jasmine,  the  tuberose,  the  yellow  rose,  and  lun^cissus,  etc  This 
purpose  is  attained  by  adding  one  weight  of  flowers  to  three  weights  of 
oil  in  a  bottle,  which,  being  corked,  is  exposed  to  the  rays  of  the  sun  for 
forty  day»;  the  oil  is  then  supposed  to  be  sufficiently  impregnated  for  use 
(Druryr  Atkinsou,  dTff,).  Another  way  of  perfuming  the  oil  is  by  keeping 
the  seeds  of  sesamum  between  alternate  layers  of  stronfif*«centea  flowers. 
By  this  means  the  scent  becomes  conununicated  to  the  oil-seed  and  fixed  in 
the  oil,  which  is  pressed  out  in  the  ordinary  manner  {Duthie  ^  Fuller). 
In  the  North- West  Provinces  the  perfumed  oil  used  to  anoint  the  body  is 
generally  kno iirn  asphiUi,'  Comparative  experiments  have  not  appar- 
ently been  madebetweeu'this  process^  and  the  system  oienfieurage  pursued 
in  Europe,  so  that  it  cannot  be  said  whether  or  not  the  practice  might  with 
advantage  be  adapted  in  other  countries.  In  some  respects '  it  is  more 
simple  tkem  the  European  method,  and  for  a  tropical  country,  where  lard 
und  other  solid  fats  are  liable  to  become  rancid,  has  much  to  recomrmend  it. 

The  reader  should  consult  the  article  Perfomes  and  Peffmnery,  Vdl. 
Yl.,  Part  I.,  135. 

Sbsabhtbc  OiL'Cakb.— This  substance  is  frequently  alluded  to  by  In- 
dian writers.  Thus  Stocks,  speaking  of  Sind,  says,  it  is  called  **Mhur^* 
and  is  universally  used  for  feeaing  oxen,  camels,  goats,  and  sheep;  Lis- 
boa  remarks  of  Bombay  that  it  is  held  that '  the  cake,  left  after  the  ex- 
pression of  the  oil,  is  very  good  fodder  for  fattening  cattle.*  Stewart 
writes  of  the  Panj^  : '  The  oil-cake  is  given  to  cattle,  and  sometimes 

S«  1084 


Digitized  by 


Google 


Products  af  India. 


507 


Medidnal  Propterties  of  Sesanrain  Oil. 


(G.  WaH,) 


SESAMUM 
indicum. 


used  by  the  poor  as  food  when  mixed  with  flour/  Messrs*  Duthie  & 
Fuller  say  of  the  North- West  Provinces  that  **  The  oilrcake  is  used  as 
cattle  fooa>  and  in  the  western  districts  is  much  prized  on  this  account, 
there  being  a  considerable  traffic  in  it.  It  is  reported  to  be  even  occa- 
sionally used  as  human  food  by  the  poorer  classes  in  times  of  distress '." 

Maqy  other  similar  passac^es  might  be  quoted  as  exhibiting  the  use  of 
this  cake,  from  one  end  of  India  to  the  other,  as  an  article  of  cattle  food. 
It  Is  thus  somewhat  significant  that  in  Europe  it  would  seem  to  hold  an 
unfavoured  position  in  the  estimation  of  those  interested  in  the  rearing  of 
cattle.  The  reader  should  consult  the  section  Oii*-cak6S  of  the  article 
Oils  for  further  information  on  this  subject  (VoL  V.,  475),  where  he  will 
find  a  comparative  chemical  analysis  of  this  with  the  chief  oil-cakes  which 
are;  used  in  Europe  as  cattle  food. 

Medidae. — In  Hindu  medical  works,  three  varieties  of  til  sz%d%  have 
been  described, — black,  white,  and  red,  The  black  kind  is  the  best  suited 
for  medicinal  use.  **  Sesamum  seeds  are  considered  emollient,  nourishine^, 
tonic,  diuretky  and  lactagogue.  They  are  said  to  be  especially  serviceable 
in  piles,  by  regulating  the  bowels  and  removing  constipation.  Sesamum 
seeds  ground  to  a  paste  with  water  are  given  with  butter  in  bleeding 
piles.  Sweetmeats  made  of  the  seeds  are  also  beneficial  in  this  disease. 
A  poultice  made  of  the  seeds  is  applied  to  ulcers.  Both  the  seeds  and  the 
OIL  are  used  as  denuilcents  in  dysentery  and  urinary  diseases  in  combina* 
tion  with  other  medicines  of  their  class  "  (Hindu  Mat.  Med)  O'Shaugh- 
nessy  (Beng,  I>isp^ns^479)  regarded  Jinjili  Oil  when  carefully  prepared 
as  quite  equal  to  Olive  Oil  for  medicinal  and  pharmaceutical  purposes. 
Dr.  ^Burn  (Bombay  Med.  Phys.  Tram^,  1838,  Vol.  /.)  advocates  a  dress- 
ing of  sesamum  oil  in  the  treatment  ol  wounds,  ulcers,  etc.  As  a  simple 
dressing  he  regards  it  as  superior  to  any  other,  particularly  during  the 
hot  season  of  the  year.  Wiinng  (Pharm,.  Ind.)  says  that  for  many  years 
he  had  employed  it  as  a  substitute  for  olive  oil  in  the  preparation  of 
Lininunium  Calcis,aj\d  found  it  answer  well.  Qrury, compiling  apparently 
from  Dr.  Burn*a  account,  advocates  the  claims  of  this  oil  to  greater  consi- 
deration. Baden  Powell  says  that  in  the  Panjdb  the  oil  is  used  in  the 
treatment  of  rheumatism  and  boils.  Bentley  &.  Trimen  say  that  '*  When 
of  good  qu^ity  Sesan^^  oil  is  quite  equal  to  olive  oil  for  use  in  medicine 
and  pharmacy.  It  is  largely  used  by  the  people  of  India  for  dietetical 
purposes^  and  it  forms  the  vehicle  for  various  drugs  in  the  form  of  a 
med?cated  oil.  For  that  purpose  it  is  peculiarly  serviceable,  since  it  possesses 
little  taste  or  smell  and  has  no  tendency  to  turn  rancid  on  bein^  kept.  It 
is  the  basis  also  of  most  of  the  perfumed  oils  employed  by  tne  Natives 
before  bathing.'*  In  the  United  States  Dispensatory  it  is  stated  that "  this 
was  known  to  th^  ancient  Persians  and  Egyptians,  and  is  esteemed  by 
the  modern  Arabs  and  other  people  of  the  East,  both  as  food  and  as  an 
external  application  to  promote  softness  of  the  skin.  It  is  laxative  in  large 
doses." 

The  seeds  (sometimes  known  as  bef^n4  seeds)  are  said  to  be  powerfully 
emmenago^ue,  and  to  be  even  capable  of  producing  abortion.  Dr. 
Dymock  thinks,  however,  from  the  extent  to  which  they  are  daily  eaten  by 
Hindu  women  that  this  statement  must  be  incorrect.  In  the  Pharnt' 
acopceia  India  the  use  of  the  seeds  is  recommended  in  amenorrhoea  in  the 
form  of  a  warm  sitz-bath  containing  a  handful  of  the  bruised  seeds. 
Werins  adds,  however,  that  the  alleged  emmenagogue  properties  of  these 
seeds  deserve  further  investigation.  A  decoction  of  the  seeds  sweetened 
with  sugar  is  prescribed  in  cough,  and  a  compound  decoction  with  linseed 
is  employed  as  an  aphrodisiac.  A  plaster  of  the  ground  seeds  is  also 
applied  to  burns,  spalds,  etc.    From  the  f4c^  of  *is  oil  remaining  sweet  it 

S.  1086 


OI^&OIL. 


CAKE. 


HBDICINB. 
Seeds. 

ZO85 


Oil. 
1086 


Digitized  by 


Google 


&oS 


DicHonary  of  the  Economic 


SESAMUM 
indicum 


MEDICINE. 


Flower. 
1087 

Leaves. 
1088 


Medidnal  Properties  of  Sesammn  Oil. 


seems  worthy  of  enquiry  whether  it  might  not  with  advantage  be  substi- 
tuted for  linseed  oil  in  the  preparation  of  the  emulsion  known  as  "  Car- 
ron  Oil,  *'  now  so  largely  employed  in  British  practice  in  the  treatment  of 
scalds  and  bums.  Atkinson  mentions  a  somewhat  curious  medicinal  pro- 
perty. *'  The  dew,**  he  says,  "  taken  off  the  plowbr  in  the  early  mornmg, 
IS  popularly  supposed  in  Meerut  district  to  be  a  panacea  for  all  eye  dis- 
eases.*' 

In  the  Untied  States  Dispensatory  the  leaves  are  placed  among  offi- 
cinal drugs.  They  are  said  to  *' abound  in  a  gummy  matter,  which  they 
readily  impart  to  water  forming  a  rich,  bland  mucilage,  much  used  in  the 
Southern  States  as  a  drink  in  various  complaints  to  which  demulcents  are 
applicable ;  as  in  cholera  infantum,  diarrhoea,  dysentery*  catarrh,  and 
affections  of  the  urinary  passages.**  **  One  or  two  fresh  leaves  of  full  size, 
stirred  about  in  half  a  pint  of  cool  water,  will  soon  render  it  sufficiently 
viscid.  With  dried  leaves  hot  water  is  used.  The  leaves  also  serve  for 
the  preparation  of  emollient  cataplasms/*  In  India  the  leaves  are  to  a 
small  extent  employed,  but  they  do  not  enjoy  the  same  favourable  repute  as 
in  America.  Dr.  Evers  {Indian  Medical  GaBette,  March  187 f,  p.  67)  gives, 
however,  the  results  of  his  experiments  with  them  and  with  the  seeds  to 
test  their  value  as  an  emmenagogue  **I  have  employed,**  he  says,  **the 
mucilage,  obtained  from  the  leaves  of  the  Indian  plant,  in  the  treatment  of 
sixteen  cases  of  dysentery,  and  in  all  recovery  followed.  From  six  to  seven 
days  was  the  time  necessary  for  such  treatment.  I  confess,  however,  that 
my  cases  were  not  of  the  virulent  type  seen  towards  the  end  of  the  rainy 
season.  The  drug  acts  simply  as  a  demulcent,  and  does  not,  in  m^ 
opinion,  exert  any  specific  influence  on  the  disease ;  furthermore,  it  is 
necessary  to  combine  an  opiate  with  it,  to  relieve  the  tenesmus,  so  that 
probably  the  opium  added  has  as  much  to  do  in  checking  the  disease  as 
the  mucilage  itself.'*  With  regard  to  the  value  of  the  seeds  as  an  em- 
menag[o|^e  Dr.  Evers  says :  "In  three  cases  of  congestive dysmenorrhoea 
I  administered  the  powder  of  the  seeds  in  lo-grain  doses,  three  or  four 
times  a  day,  with  benefit.  I  have  at  the  same  time  employed  the  hip-bath 
recommended  by  Waring.  It  is  commonly  believed  in  the  south  of  India 
that  the  seeds,  when  eaten  by  pregnant  women,  are  likdy  to  induce  abor- 
tion ;  but  no  instance  of  the  kind  has  ever  come  under  my  notice,  nor  have 
I  heard  of  any."  The  reader  will  find  under  the  paragraph  of  Spbcial 
Opinions  below  a  brief  note  by  a  medical  officer  which  supports  the  popular 
opinion  that  these  seeds  do  possess  the  property  attributed  to  them,  of  pro- 
ducing abortion.  By  the  Natives  of  India  a  lotion  made  of  the  leaves  and 
ROOTS  is  employed  as  a  hair-wash  (see  Vol.  111.^  86).  Dr.  Dymock  says 
that  a  powder  made  of  the  roasted  and  decorticated  seeds  is  called  Rdkishi 
in  Arabic  and  Arwah'i  Kunjad  in  Persian  :  it  is  used  as  an  emollient  both 
externally  and  internally.  Muhammadan  writers  generally  speak  of  the 
seeds  of  this  plant  under  the  Arabic  name  Simsim  or  the  Persian  Kunjad* 
In  Africa  it  is  known  as  Juljulan. 

Spbcial  Opinions.— §  *•  When  the  small  fine  thorns  studding  the 
prickly  pear  fruit  penetrate  the  skin  and  cannot  be  removed  by  the  fc»rceps 
or  other  means,  painting  the  affected  part  freely  with  gingelly  oil  effects 
their  easy  removal  though  not  immediatdy.  The  thorns  are  softened 
under  the  action  of  the  oil,  or,  rather,  are  almost  dissolved  and  dislodg^. 
A  small  vesicle  appears  at  the  site  of  each  thorn,  which  burets  and  even- 
tually no  trace  of  the  thorn  is  to  be  found.  An  infant,  illegitimately  born, 
was  thrown  by  its  mother  into  a  prickly  pear  bush,  immediately  after  its 
birth.  It  was  removed  about  three  hours  after  and  brought  to  the  dis- 
pensary for  treatment.  Its  body  was  studded  with  small  thorns  from  head 
to  foot,  a  very  few  were  removed  by  the  forceps.    The  removal  of  the  rest 
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was  effected  in  the  above  manner  and  with  the  above  results.  The  child 
recovered  perfectly."  {Sur^eoH'Major  /).  /?.  Thomson^  M.D.^  CLE,, 
Madras).  [Dr.  W.  Dymock,  in  a  letter  to  the  editor,  says  that  he  suspects 
some  mistake  in  the  statement  that  the  seeds  cause  abortion,  seeing  that  they 
are  so  extensively  eaten  by  Hindus  in  sweetmeats,  &c.,  EdJ]  *'  I  know  of 
a  case  in  which  a  large  quantity  of  the  seeds  did  actually  produce  abor- 
tion** {Assistant  Surgeon  Bhagman  Das  (2nd),  Rawal  Pindi,  Panjab) 
"The  seeds  are  useful  in  dysmenorrhcea  attended  with  diminished 
menses,  a  hip-bath  being  found  useful "  {Assistant  Surgeon  Bhagwan 
Da^  {2nd),  Civil  Hospital,  Rawal  Pindi,  Panjab).  "  The  seed  pulverised 
is  taken  internally  (in  doses  of  grs.  viii)  for  amenorrhoea"  (Surgeon  W.  F. 
Thomas,  33rd  M.  N»  I.,  Mangalore).  **  The  oil  is  used  in  our  hospital  in 
place  of  olive  oil.  Seeds  are  exported  very  largely  to  France  ana  Italy, 
for  the  oil  which  is  blended  or  substituted  for  the  olive  oil  (Surgeon^General 
W,  R.  Cornish,  F.RX.S.,  CJ£.,  Madras  ).  "  I  have  for  a  long  time  used 
the  following  in  gonorrhoea  and  prefer  it  to  copaiba  or  liquor  potassa.  R. 
—Oil  Sesam6  T\.  xx.  Aqua  Caucis  X([^,  xx,  Aqua  3j  in  mixture**  (He  nor" 
ary  Surgeon  E.  A.  Morris,  Tranquebar). 

Chemical  Com|>ositi<m.^The  following  statement  of  the  chemistry  of 
this  substance  is  from  FlUckiger  &  Hanbury*s  Pharmacographia  :-- 
**  The  oil  is  a  mixture  of  olein,  stearin  and  other  compounds  of  glycerin 
with  acids  of  the  fatty  series.  We  prepared  with  it  in  the  usual  way  a 
lead  plaster,  and  treated  the  latter  with  ether  in  order  to  remove  the  oleate 
of  lead.  The  solution  was  then  decomposed  by  sulphuretted  hydrogen, 
evaporated  and  exposed  to  hyponitric  vapours.  By  this  process  we  ob- 
tained 72*6  per  cent,  of  Elaidic  acid.  The  specimen  of  sesam^  oil  prepared 
by  ourselves  consequently  contained  76*0  per  cent  of  olein,  inasmuch  as 
it  must  be  supposed  to  be  present  in  the  form  of  triolein.  In  commercial 
oils  the  amount  of  olein  is  certainly  not  constant. 

'^  As  to  the  solid  part  of  the  oil,  we  succeeded  in  removing  fatty  acids, 
freely  melting,  after  repeated  crystalizations,  at  67^  C.,  which  may  consist 
of  stearic  acid  mixed  with  one  or  more  of  the  allied  homologt)us  acids,  as 
palmitic  and  myristic*  By  precipitating  with  acetate  of  magnesium,  as 
proposed  by  Heintz,  we  finally  isolated  acids  melting  at  52*5  to  55®,  62  to 
63^,  and  69*3^  C,  which  correspond  to  myristic,  palmitic,  and  stearic  acids. 

'•  The  small  proportion-  of  solid  matter  which  separates  from  the  oil 
oncongealation  cannot  be  removed  by  pressure,  for  even  at  many  degrees 
below  the  freezing  puint  it  remains  as  a  soft  magma.  In  this  respect  sesam6 
oil  differs  from  that  of  olive. 

**  Sesam^  oil  contains  an  extremely  small  quantity  of  a  substance,  per- 
haps resinoid,  which  has  not  yet  been  isolated.  It  may  be  obtained  in 
solution  by  repeatedly  shaking  five  volumes  of  the  oil  with  one  of  glacial 
acetic  acia.  If  a  cold  mixture  of  equal  weights  of  sulphuric  and  nitric 
acids  is  added  in  like  volume,  the  acetic  solution  acquires  a  greenish  yellow 
hue.  The  same  experiment  being  made  with  spirit  of  wine,  substituted 
for  acetic  acid,  the  mixture  assumes  a  blue  colour,  quickly  changing  to 
greenish  yellow.  The  oil  itself  being  gently  shaken  with  sulphuric  and 
nitric  acids,  takes  a  fine  green  hue,  as  shown  in  1852  by  Behrens,  who  at 
the  same  time  pointed  out  that  no  other  oil  exhibits  this  reaction.  It  takes 
place  even  with  the  bleached  and  perfectly  colourless  oil.  Sesam^  oil 
added  to  other  oils,  if  to  a  larger  extent  than  10  per  cent.,  may  be  recognised 
by  this  test.  The  reaction  ought  to  be  observed  with  small  quantities,  say  1 
gramme  of  the  oil  and  i  gramme  of  the  acid  mixture,  previously  cooled." 

In  the  United  States  Dispensatory  sesamum  oil  is  said  ^  to  bear  some 
resemblance  to  olive  oil  in  its  properties,  and  may  be  used  for  similar  pur- 
poses.    It  is  not  a  drying  oil.    At  I3-7*  C  (55*F.)  it  has  the  specific 
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gravity  0919;  and  its  point  of  congealation  is— 5°C.  (23^F.)  •  sp.gr. 
o'pi4.  to  o'923.  When  cooled  to  near  5®C  (23®F.),  it  congeals  to  a  yellow&h 
wnite  mass.  Concentrated  sulphuric  acid  converts  it  into  a  brownish-red 
jelly.  If  coC.  of  the  oil  be  agitated  with  3  drops  of  a  cold  mixture  of 
equal  volumes  of  nitric  and  sulphuric  acids*  the  oil  will  acquire  a  green 
colour,  soon  changing  to  brownish  red'  (£/.  S".).  Its  relation  with  nitrkand 
sulphuric  adds  may  serve  for  its  detection  when  used  as  an  adulterant* 
although  it  is  said  that  if  the  other  oil  be  in  great  excess,  the  oil  <A  benni 
will  not  respond." 

Food  aad  Fodder.  — rtVt  oil  is  not  only  used  for  human  consumption 
like  many  other  oils*  but  is  also  employed  in  sweetmeat-making  and  in 
adulteration  of  ^hi^  also  occasionalljr  for  lighting  and  for  anointing  the 
body.  For  this  last  purpose  it  is  sometimes  scented  by  keeping 
the  SK^ii^  between  alternate  layers  of  strongly.scented  flowers,  b^ore  the  oO 
is  pressed  out :  in  its  scented  state  the  oil  is  called  phuUl  and  fetches  R160 
per  maund.  The  seeds  are  also  made  into  sweetmeats  which  are  eaten  by 
the  Natives.  They  are  toasted  and  ground  into  meal  and  made 
into  cakes  and  othcn*  preparations  eaten  to  some  extent  by  the  Hindu 
population  of  India.  In  the  form  of  sweetmeat  cakes  prepared  with  sugar 
or  molasses  [iilka^laddu  and  reori)  these  seeds  are  offered  for  sale  in 
every  bazdr  of  India.  The  oil  bears  a  strong  resemblance  to  olive  oil*  for 
which  it  is  frequently  substituted  or  used  as  an  adulterant. 

The  oiL-CAKB  (or  residue  remaining  after  the  oil  is  extracted)  is  employed 
as  cattle  food*  and  in  some  parts  of  tlte  country  it  is  much  prized  as  such. 
In  times  of  drought  and  scarcity  it  is  even  used  as  human  food  by  the 
poorer  classes.  As  a  fodder  Its  stems  and  leaves  are  usdess,  but  the  empty 
CAPSULBS  are  said  to  be  eaten  by  cattle.  For  animals  that  have  to  perform 
hard  labour  a  mixture  of  bruised  sesamum  and  gram  is  r^arded  as  useful 
(Con/,  with  Fodder,  Vol.  Iff.,  4tg). 

Domeftic  and  Sacred. — ^Sesamum  sbbds  "  form  an  essential  article  of 
certain  religious  ceremonies  of  the  Hindus,  and  have  therefore  received  the 
names  of  hontadhdnya  or  the  sacrificial  grain*  pitriiarpana  or  the  grain 
that  is  offered  as  an  oblation  to  deceased  ancestors"  {(/.  C.  Butt). 
Atkinson,  in  his  Descriptive  and  Historical  account  of  the  Meerut  District, 
says  that  '*  At  the  festival  of  Sakut,  held  in  the  month  of  Afdgh,  the 
Hindus  eat  a  composition  of  gur  and  til,  which  they  call  tilkut"  "  There 
is  a  proverb  in  frequent  use  i-^'iilon  men  til  nahin  kahna*tY^  is  to  say, 
'there  is  no  oil  in  tne  seeds  of  sesamum*'  which  is  thus  equivalent  to  our 
proverb  *  to  swear  black  is  white.'  " 

The  OIL  is  occasionally  used  for  purposes  of  illumination,  and  gfives  a 
clearer  light  than  most  other  vegetable  oils,  but  burns  more  rapidly  {Duthie 
&  Fuller),  Anointing  the  body  is  another  use  to  which  the  oil  is  applied 
either  in  the  crude  state,  or  scented,  when  it  is  termed  phulel.  The  use  of 
Sesamum  by  the  sugar  manufacturers  is  probably  to  r^^ulate  ebullition  or 
to  mechanically  remove  impurities  {Con/,  with  p,  23^.  A  lotion  made 
from  the  lbavbs  is  used  as  a  hair-wash  and  is  supposed  to  promote  the 
growth  of  the  hair  and  make  it  black ;  a  decoction  of  the  root  is  said 
to  have  the  same  properties.  Sesamum  stalks  when  dry  are  used  as  fuel 
and  as  manure. 

HISTORY. 

Botanical  evidence,  if  accepted  by  itself,  might  lead  to  the  supposition 
that  the  sesamum  of  sub-tropical  agriculture  had  originially  been  a  native 
of  Africa.  In  that  great  continent  there  are  some  eight  or  nine  truly 
wild  forms*  out  of  a  total  of  some  ten  or  twelve  species,  referable  to  the 
genus.  In  Africa,  too,  the  oil-yielding  plant  is  known  to  have  been  culti- 
vated from  remote  times.    Indeed*  it  seems  probable  that  had  classic 
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records  of  Africa  existed  similar  to  those  of  India  and  China,  it  might  have 
been  possible  to  trace  its  cultivation  in  that  country  nearly  as  far  back  as 
can  be  done  for  India,  through  the  writings  of  the  eariy  Hindus.  The 
word  sesame  or  usamum  is  common  to  Greek  (mi^d/ni),  Latin,  and  Arabic 
{simsim),  with  only  slight  variations.  On  this  subject  DeOandolle  writes : — 
**  Th«ophra8tus  and  DIoscorides  say  that  the  Egyptians  cultivated  a 
plant  called  sesame  for  the  oil  contained  in  its  seeds,  and  ''Hny  adds  that 
It  came  from  India.  He  also  speaks  of  a  sesame  wild  in  Egypt  from 
which  oil  was  extracted,  but  this  was  probably  the  castor*oi]  plant.  It  is 
not  proved  that  the  ancient  Egyptians,  before  the  time  of  Theophfastus* 
cultivated  sesame.  No  drawings  or  seeds  have  been  found  in  the  monu- 
ments. A  drawing  from  the  tomb  of  Rameses  III.  shows  the  custom  of 
mixing  small  seeds  with  fk>ur  in  making  pastry,  and  in  modem  times  this 
IS  done  with  sesame  seeds,  but  others  are  also  used,  and  it  is  not  possi- 
ble to  recognise  in  the  drawing  those  of  the  sesame  in  particular,  if  the 
^yptians  had  known  the  species  at  the  time  of  the  exodus,  eleven  hun- 
dral  years  before  Theophrastus,  there  would  probably  hav^  been  some 
-mention  of  it  in  the  Hebrew  books,  because  of  the  various  uses  of  the  seed 
and  especially  of  the  oil.  Yet  •  commentators  have  found  no  trace  of  it  in 
the  Old*  Testament.  The  name  semsem  or  simsim  is  cleariy  Semitic,  but 
only  of  the  more  recent  epoch  of  the  Talmud,  and  of  the  aencultural  trea- 
tise of  Alawwam,  compiled  after  the  Christian  Era  began.  It  was,  perhaps, 
a  Semitic  people  who  introduced  the  plant  and  the  name  semsem  (whence 
.the  sesam  m  the  Greeks)  into  Egypt,  after  the  epoch  of  the  great  monuments 
and  of  the  exodus.  They  may  have  received  it  with  the  name  from  Baby- 
lonia, where  Herodotus  says  that  sesame  was  cultivated."  Flucklger 
&  Hanbury,  however,  hold  that  the  Egyptian  name  for  the  plant  sem- 
semai,  occurs  in  the  Papyrus  Ebers,  is  still  existing  in  the  Coptic  semsem 
and  in  the  Arabic  simsim.  These  authors  regard  the  plant  as  distinctly 
alluded  to  in  **  the  most  ancient  documents  of  Egyptian,  Hebrew,  Sanskrit, 
Greek,  and  Latin  literature.*' 

But  DeOandolle  admits  that  an  ancient  cultivation  in  the  Euphrates 
Valley,  agrees  with  the  existence  of  the  Sanskrit  name  Tila,  though  he  re- 
gards that  name  as  ^a  word  of  which  there  are  traces  in  several  modem 
laneuages  of  India  and  particularly  of  Ceylon.'*  He  thus  does  not  seem 
to  have  recognised  that  it  actually  has  given  origin  to  very  neariy  all  the 
colloquial  names  for  the  plant  which  are  in  use  in  the  various  languages 
of  modem  India.  From  what  he  apparently  takes  to  be  the  simple 
existence  of  a  Sanskrit  name  he  affirms :  *'  We  are  thus  carried  back  to 
India  in  accordance  with  the  origin  of  which  Pliny  speaks,  but  it  is 
possible  that  India  itself  may  have  received  the  species  from  the  Sunda 
Isles,  before  the  arrival  of  the  Aryan  conquerors.  Rumphius  gives 
three  names  for  the  sesame  in  three  islands,  very  different  one  from 
the  other,  and  from  the  Sanskrit  word,  whkh  supports  the  theory  of  a  more 
ancient  existence  in  the  Archipelago  thkn  on  the  continent  of  India." 
Perhaps  the  remark  may  be  pardoned  that  M.  DeOandolle  generally 
tends  to  err  on  the  side  of  putting,  if  anything,  too  great  dependence  on 
the  mere  presence  in  the  classic  literature  of  India,  of  names  identified  by 
modern  writers  as  those  referable  to  certain  cultivated  plants.  In  this 
particular  instance,  however,  it  woukl  seem  probable  that  he  has  been  in- 
duced to  set  that  evidence  aside  in  favour  of  considerations  of  far  less 
value,  vie,,  the  existence  of  Malayan  names  not  traceable  to  Sanskrit,  and 
the  observation  of  one  botanist  that  a  plant  found  in  a  wild  state  on  the 
mountains  of  Java  had  been  determinea  to  be  Sesamum  iodiciun.     From 
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these  considerations  he  assumes  that  sesamum  was  probably  brought  to 
India  from  Sunda  at  a  period  prior  to  the  Aryan  invasion.  But  tf  this 
contention  be  accepted,  it  would,  perhaps,  be  permissible  to  sa^  that  con- 
versely we  should  be  justified  in  looking  for  some  trace  of  the  Slunda  name 
for  the  plant  in  the  languages  of  India,  if  indeed  the  Sunda  root  might  not 
also  be  expected  to  appear  in  the  Sanskrit  and  other  Aryan  languages.  Far 
from  that  being  the  case,  however,  there  is  a  singular  uniformity  throughout 
the  most  diversified  tong^ues  of  this  country  (a  uniformity  onW  very  occa- 
sionally met  with  in  the  cultivated  plants  of  India)  in  a  name  km*  the  plant, 
its  seed  and  oil  which  is  clearly  of  Sanskrit  and  unmixed  Sanskrit  or^n. 
That  name  too  belongs  to  wHat  might  be  called  the  earliest  phase  of  the 
Aryan  tongue.  It  enters  into  the  most  primitive  conceptions  of  domestic  life 
and  religious  ceremonial,  and  apparently  assumes  a  generic  from  a  specific 
significance,  becoming  •*  Oil "  m  more  recent  times  on  the  discovery  of 
other  oil-yielding  plants.  And>  indeed,  most  of  the  other  Indian  names 
given  to  sesamum  come  from  the  Arabic  or  Persian ;  few  or  none  belong  to 
the  aboriginal  languages  of  India.  Of  this  nature  may  be  mentioned  (in  ad- 
dition to  sesamum  from  semsem)  the  very  general  name  GingHi  or  Gtrgt* 
Urn  (the  Indian  commercial  name),  and  jinjali  (the  common  Hind,  and 
Mahr.  name).  Both  these  names  Dr.  Ric«  derives  from  the  Arabic  chul" 
chulan,  which  denotes  sesamum  seed  before  being  reaped.  Yule  &  Burnell 
trace  them  from  the  Arabic  Al  juljuldn  pronounced  m  Spain  Al^jonjoUn 
whence  the  Spanish,  Al-jonjolt  ;  the  Italian,  Ginggiolino  or  Zergeline  :  the 
Portuguese,  Girgelim,  Zirgelim ;  the  French, ^ugeoline  ;  and  the  Philip- 
pine Island's  name  for  sesamum  of  Ajonjoli  (ulassary,  28$).  But  the  evi* 
dence  deduciblefrom  Sanskrit  literature  is  not  in  this  case  dependent  upon 
the  simple  existence  of  a  root  from  which  the  modem  names  appear  to  be  de- 
rived. The  early  Sanskrit  medical  writers  describe  the  various  forms  of  the 
seed,  assign  to  each  the  relative  value  maintained  for  it  at  the  present  day, 
and  give  nearly  as  complete  an  account  of  the  oil,  and  of  the  medicinal  and 
culinary  uses  of  the  seeds  as  can  be  found  in  modem  works  on  the  subj^ect* 
Hence  it  may  be  said  that  there  is  no  room  for  doubt  that  the  Tila  of  San- 
skrit authors  is  the  Til  of  the  present  day,  a  position  which  cannot  be  very 
often  upheld  in  the  identification  of  modem  with  ancient  names.  In  sup- 
port of  this  statement  the  following  passage  maybe  given  from  Putt's  //tit* 
du  Materia  Medica  compiled  from  the  Sanskrit  authors :— '*  The  word 
TVsfTa,  the  Sanskrit  for  oil,  is  derived  from  Tila  ;  it  would  therefore  seem, 
that  sesamum-oil  was  one  of  the  first  if  not  the  first  oil  manufactured  from 
an  oil-seed  by  the  Ancient  Hindus.  The  Bhdvaprakdsa  describes  three 
varieties  of  Ttl  seeds,  namely,  black,  white,  and  red.  Of  these,  the  black 
is  regarded  as  the  best  suited  for  medicinal  use.  It  jrields  also  the  largest 
quantity  of  oil,  white  Til  is  of  intermediate  Quality.  Til  of  red  or  other 
colours  b  said  to  be  inferkyr  and  unfit  for  meaicinal  use.  Sesamum  seeds 
are  used  as  an  article  of  diet,  being  made  into  confectionery  with  sugar  or 
ground  into  meal.  They  form  an  essential  article  of  certam  religious  cere- 
monies of  the  Hindus,  and  have  therefore  received  the  names  of  homa» 
dhdnya  or  the  sacrificial-grain,  piiriiarfana,  or  the  grain  that  is  ofitered  as 
an  oblation  to  deceased  ancestors,  etc." 

It  will  thus  be  seen  that  in  this  particular  instance  we  possess  abund- 
ant evidence  that  the  Tila  of  Sanskrit  authors  is  the  Til  ot  India,  at  the 
present  day.  But  the  important  position  which  its  seeds  hokl  in  the 
observances  of  Hinduism,  secures  for  Tila  an  antiquity  even  greater 
than  that  of  the  Sanskrit  medical  writers.  In  addition  to  the  synonyms 
mentioned  by  Dutt  it  is  also  known  as  Sdrdla,  Subandha,  Talddkakt  and 
Puiadhdnya.  At  the  same  time  the  word  Tila  has  certain  general  mean* 
ings  such  as  a  "  mole  **  or  ••  spot,"  the  comparison  being  doubtless  to  the 
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siie  and  colour  of  the  seed.  It  also  denotes  a  small  "  particle "  or 
"  portion/'  and  occurs  in  certain  proverbs  or  wise  sayings  of  an  ancient 
character.  Numerous  edible  preparations  made  of  the  seeds,  as  a^so 
an  extensive  series  of  implements  used  in  its  culture  or  in  the  expression 
of  the  oil,  have  technical  names  in  Sanskrit  works  in  which  the  root  iila 
IS  preserved.  Such,  for  example,  are  TiUMifunu,  the  special  preparation 
of  the  seeds,  made  up  in  the  form  of  a  cow,  which  is  used  as  an  ofitering  to 
the  Brahmans ;  Tila-piccata,  a  sweetmeat  of  the  seeds ;  Tila^brtshta,  tried 
sesamum ;  Tilanna,  a  mixture  of  ^7  seed  and  rice.  So,  again,  Tila^homa,  a 
burnt-offering  of  sesamum  seeds ;  Tila^^traiin^  eating  only  sesamum  be* 
cause  of  a  vow ;  and  Tila-taila  or  Ula'rasa,  sesamum-oil.  The  generic 
word  TW^Boil,  as  derived  from  Tila,  and  the  preservation  of  corresponding 
words  directly  taken  from  these  (^7,  the  sesamum  plant,  and  tel,  any  oil) 
throughout  the  length  and  breadth  of  India  and  across  the  Himalaya 
into  Afghinistdn,  is  proof  also  of  great  anti(]uity  for  the  original  root  of 
all  these  names.  Indeed,  even  the  Sanskrit  redundancy  of  the  root,  to 
specially  denote  sesamum-oil,  is  very  general  in  India,  and  in  Ceylon  it 
occurs  as  Tel  iala.  But  as  manifesting  the  gradual  expansion  of  the 
meanings  and  associations  of  Tila,  it  may  be  pointed  out  that  it  is  also  the 
name  of  a  chapter  in  the  Purdna^arvasva  :  Tila'ganJi'tMha  is  the  name 
of  a  place  mentioned  in  the  Kasika-ramana  :  ancT  Ttladhenuddna  is  the 
title  of  a  chapter  in  the  Vdrdha'Purdna,  But  it  is,  perhaps,  needless  to 
multiply  examples  of  the  extensive  series  of  formes  in  which  the  word  Tila 
occurs  m  Sanskrit  literature.  As  exhibiting  the  important  place  which 
Tila,  seeds  and  oil,  took  in  ancient  Hindu  mythology,  and,  indeed,  which 
they  hold  at  the  present  day,  it  need  only  be  necessary  to  cite  the  passages 
regarding  it  in  the  Institutes  of  Manu,  in  the  third  Lecture  it  is  repeated- 
ly mentioned.  The  peculiar  form  in  which  it  should  be  offered  to  the 
Brahmans  is  dealt  with.  It  is  spoken  of  as  one  of  the  three  things  that 
purify  at  a  ^^addha,  and  also  as  an  offering  that  secures  prosperity  and 
confers  offspring,  while  it  delights  the  manes  for  a  month.  It  is  forbidden 
to  eat  anything  mixed  with  sesamum  seeds  after  sunset.  The  oil  is 
alluded  to  as  a  hair-oil.  The  punishment  of  an  unlearned  man  who 
accepts  an  offerinj^  of  Tila  is  indicated,  as  also  the  peculiar  transmigration 
that  will  fall  to  the  lot  of  the  thief  of  this  seed.  At  the  same  time  the 
simile  of  '  as  sown  so  shall  the  harvest  be '  is  illustrated  by  the  remark 
that  rice,  sesame,  beans,  and  barley  will  each  bring  forth  according  to  its 
kind. 

The  Institutes  of  Manu  were  penned  in  India,  and  for  the  people  who 
lived  there,  at  the  lowest  computation,  2,000  years  as^a  But  its  rules  of 
life  and  religion  were  framed  on  the  time-honoured  observances  of  the 
Vedas,  hence  the  illustratk>ns  drawn  from  that  great  compilation  of  mcM-al 
and  material  well-being  may  be  accepted  as  showing  that  the  presumption 
is  greatly  in  favour  of  the  idea  that  the  plant  was  very  probably  known  to 
the  Aryans  long  prior  to  their  invasion  of  India. 

Though  sesamum  has  not  hitherto  been  recorded  as  found  wild  in  any 
of  the  warmer  tracts  of  Central  Asia,  it  is  cultivated  everywhere  on  the 
Himalaya,  in  Afghdnistin,  Persia,  Arabia, and  Egypt  There  would,  there- 
fore, seem  very  little  evidence  opposed  to  the  statement  that,  if  not  originally 
a  native  of  the  warm  temperate  tracts  of  India  (Fluckiger  &  Hanbury  as 
well  as  Bentley  &  Trimen  affirm  without  reservation  that  it  is  a  native  of 
India),  it  was  probably  brought  to  this  country  by  the  Aryans.  On  this 
supposition  alone,  as  it  would  seem,  can  be  accounted  for,  its  Sanskrit,  Per- 
sian,  and  Arabic  names  in  use  in  India.  That  its  cultivation  may  have 
originated  independently,  however,  in  more  than  one  centre,  seems  quite 
likely.    Indeed,  if  its  cultivation  sprang  originally  from  one  centre,  it  would 
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HISTORY,  j  seem  justified,  by  the  facts  adduced,  that  we  must  look  to  Central  Asia 
j  and  rersia  rather  than  to  the  Sunda  Islands  as  its  home.  The  writer 
would,  in  fact,  venture  the  suggestion  that  it  was  probably  first  cultivate 
somewhere  between  the  Euphrates  valley  and  Bokhara  south  to  Afghanis- 
tin  and  Upper  India,  and  was  very  likely  diffused  into  India  proper  and  the 
Archipelago,  before  it  found  its  way  to  Egypt  and  Europe.  In  part  support  of 
this  idea,  it  may  be  stated  that  it  has  by  no  means  been  proved  that  India 
itself  does  not  possess  truly  wild  forms  of  the  plant.  The  writer,  some  years 
ago,  collected  specimens  on  Parisnath  hill  in  Behar»  at  an  altitude  of  from 
1,500  to  3,500  feet,  and  more  recently  others  on  the  lower  North- West 
Himilaya,  which  possess  certain  peculiarities  suggestive  at  least  of  a  degree 
of  acclimatisation  sufficient  to  arouse  suspicion  that  they  may  in  reality  be 
indigenous.  The  Parisnath  plants  were  found  growing  underneath  the 
grassy  vegetation  with  several  miles  of  forest  land  intervening  between 
them  and  cultivation.  The  Himalayan  plants  were  also  gathered  in  such 
situations  as  to  suggest  at  least  the  doubt  as  to  their  being  escapes  from 
cultivation.  What  is  curious,  too,  regarding  these  apparently  wiki  states  is 
the  fact  that  they  preserve  certain  recognisable  structural  features.  They  are 
erect,  sparsely-branched  herbs,  generally  6  to  9  inches  high;  have  long  lan- 
ceolate almost  entire  leaves ;  small,  remarkably  dark-coloured  flowers,  instead 
of  the  white  or  pink  flowers  of  the  most  prevalent  form  of  the  cultivated 
plant,  and  they  possess  two  exceptionally  large  glands  at  the  base  of  the 
short  pedicels.  These  glands  are  rarely  so  well  developed  in  the  cultivated 
plant,  but  reappear  in  the  neglected  forms  seen  in  the  vicinity  of  ctildvation. 
The  subject,  however,  of  the  races  or  forms  of  sesamum  met  with  in  India  is 
too  imperfectly  understood  to  justify  more  than  the  suggestion  that  their 
careful  study  may  reveal  the  fi^ct  that  the  so-called  acclimatised  states  mani- 
fest peculiarities  that  may  be  deemed  by  future  investigators  quite  as  much 
entitled  to  specific  recoj^ition  as  are  the  characters  of  the  plant,  found  by 
Blume,  and  which  DeOtindolte  accepts  as  proving  that  Sesamiun  indicmii 
is  a  native  of  Java. 

In  addition  to  the  fact  of  Pliny's  having  alluded  to  the  oil  as  exported 
from  Sind  to  Europe  by  way  of  the  Red  Sea,  we  have  the  subsequent  refer- 
ence  in  the  Periplus  (A.D.  80)  to  Guzeriit  as  the  country  from  which  much 
sesamum  oil  was  obtained.  Passing  over  a  gap  of  1,500  years  we  next 
find  various  writers  dealing  with  the  subject.  In  15 10  it  is  mentioned  by 
Varthenna  under  the  name  of  Bersalino ;  in  1552  by  Oastanheda  as  ger* 
gelim;  in  1599  by  Fredericke  as  Beseline:  in  1606  by  Qouvea  as  gerge^ 
Urn ;  in  1610  by  Mocquet  as  gerselin  ;  in  1661  by  Thevenot  as  telselin ;  in 
1673  by  Qalland  as  georgeline\  in  1675  by  Heiden  as  jujoline;  in  1726 
by  Valdntijn  as  the  gingeli  exported  from  Orissa ;  in  1727  by  Oaptain  A. 
Hamilton  as  gingerly;  and  in  1807  by  Dr.  Buchanan*Hamilton  as  gin* 
gelt.  These  brie?  historic  records  of  sesamum  have  been  taken  from  Yule 
&  Burnelt's  Anglo-Indian  Colloquial  Glossary  in  order  to  exemplify  both 
the  gradual  development  of  the  modern  knowledge  in  the  seeds  and  cer- 
tain mutations  in  the  formation  of  its  commercial  name. 

In  the  Ain^i'Akbari,  or  the  Administration  Report  for  the  year  1590 
of  the  reign  of  the  Emperor  Akbar,  frequent  mention  is  made  of  sesamum, 
white  and  black,  and  what  is  somewhat  significant,  both  kinds  ^|>ear  in 
the  list  of  autumn  crops.  It  is  specially  mentioned  as  grown  in  the 
Subahs  of  Aera,  Allahabad,  Oudh,  Delhi,  Lahore,  Multan,  and  Malwa. 
There  is,  in  fact,  abundant  evidence  that  to  the  people  of  India  this  oil-seed 
has  been,  from  ancient  times  down  to  the  present  day,  one  of  the  most 
important  agricultural  crops  of  this  nature.  The  expansion  (within  the 
past  30  or  40  years)  which  has  taken  place  in  the  foreign  exports  mani. 
tests,  however,  an  increased  cultivation  as  the  direct  result  of  the  benefiU 
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arising  from  the  peaceful  administration  of  India  under  British  rule.  The 
reader  should,  therefore,  to  complete  the  present  brief  historic  sketch,  con- 
sult the  concluding  section  of  this  article  which  is  devoted  to  Thb  Traps 
IN  Sbsamum  Sbed  and  Oil. 

CULTIVATION. 
Area,  Onttnm,  and  Consumption. 

The  chief  facts  regarding  HI  cultivation  in  India  (e.^.,  influences  of 
climate,  season  of  sowing  and  reaping,  area,  yield,  traffic,  etc.),  will  be 
discovered  from  the  following  note,  which  was  issued  by  the  Government 
of  India  (Revenue  and  Agncultural  Department)  on  the  i2th  February 
1 89 1,  as  a  forecast  of  the  season's  crop  :— 

T)wrd  General  Memo,  on  the  Sesamum  crop  of  the  season  tSgo^i. 

"The  appended  statement  (A)  tabulates  the  information  available  regfardfn^  the 
area  and  outturn  of  sesamum  in  the  Provinces  from  which  reports  have  been  received. 
In  most  places  there  are  two  crops  of  Sesamum — a  khari/zm^.  a  rahi  crop.  This  oil- 
seed is  very  generally  sown  mixed  with  other  crops,  and  consequently  it  is  difficult  to 
estimate  the  acreage  and  >ield  correctly.  The  figures,  therefore,  must  be  accepted 
with  more  reserve. 

"3.  The  information  from  Madras  fs  incomplete;  particulars  of  the  late  crop  are 
not  available.  Up  to  the  present  the  condition  of  the  standing  crops  has  been,  on 
the  whole,  lair,  but  more  rain  is  needed.  The  greater  part  of  the  area  under  Sesamum 
in  the  Bombay  Presidency  belongs  to  the  Native  State  of  Gujarat  The  Baroda 
figures,  however,  have  not  ^et  been  communicated.  The  condition  and  estimated 
outturn  are  nowhere  large,  principally  the  result  of  unfavourable  weather,  notwithstand* 
big  good  sowing  rain.  In  the  North-Western  Provinces  and  Oudh  the  crop  was 
also  affected  by  unseasonable  rainfall—excessfve  at  sowing  and  deficient  afterwards. 
Most  of  the  crop  in  the  Central  Provinces  has  been  gathered,  but  there  is  a  consider- 
able area  in  the  Nagpur  country  which  is  sown  with  cold  weather  Sesamum.  and  this 
will  not  come  into  the  market  for  some  timeyet.  The  outturn  hat  been  affected  by 
rain  (n  November.  In  Berar  the  crop  has  suffered  to  a  certain  extent  from  want  of  rain. 

"3.  In  the  remainin|^  British  Provinces,  the  area  under  Sesamum  is  not  consider- 
able, with  the  sole  exception  perhaps  of  Bengal,  where  statistics  are  not  at  present 
available.  The  crop  is  probably  grown  extensively  in  Hyderabad,  but  statistics  are 
not  forthcoming  for  that  Native  State,  nor  for  Central  IndUa  and  Rijputana,  where 
Sesamum  is  grown  for  export  on  a  small  scale. 

"4.  For  the  current  year  the  estimated  area  and  outturn,  as  returned  in  Table  A, 
are  2,032,000  •  acres  ana  171, 100  f  tons,  respectively. 

"5.  The  annexed  statement  (B)  shows  tne  imports  of  Sesamum  by  rail  and  river 
into  the  chief  seaport  towns  for  the  last  five  years.  The  average  exports  of  the 
twelve  blocks  named  for  the  past  five  ]^ears  are  about  92,000  tons.  The  order  in 
which  the  Provinces  stand  as  exporters  is  given  below  :«- 


provinces. 

Average  exports 
in  tons. 

Provinces. 

Average  exports 
in  tons. 

Smd     .        .        . 

20,000 

Rajputina   and  Central 

Central  Provinces  . 

17,000 

India 

4,000 

Bombay 

15,000 

Bengal . 

2,000 

Nizam's  Territory. 

13,000 

Berar    . 

2,000 

Madras 

6,000 

Mysore . 

1,100 

PanjAb. 

5,000 

Asiiam  . 

900 

North-Western  Provinces 

and  Oudh  . 

. 

4,000 

The  Sind  figures,  however,  include  a  large  proportion  of  Panjib  exports. 
"6.  In  1889-90  the  exports  bv  sea  were  83,777  tons,  valued  at  R  1^50,98 ,8 13,  i.e., 
12*32  per  cent,  of  the  total  value  of  seeds  exported  that  year.    The  average  weight 
and  value  of  these"- exports  during  the  last  four  quinquennial   periods  compare  as 
follows :— 


Tons  (thousands)     . 
Rupees  (lakhs) 

Avei  ages  tor  five  years  ending 
3st  March 

1874. 

38 

45-39 

1879. 

1884. 

.889. 

5' 
8o'i;3 

loA 

143*40 

108 
151*04 

*  Exclusive  of  the  area  of  mixed  Sesamum  in  the  North-Western  Provinces  and  Oudh* 
t        w  f>         outturn  „  „  „  „ 
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*'  The  bulk  of  the  exports  {^oes  to  Frsnce,  as  will  be  seen  from  the  Sgures  below 
of  each  of  the  years  named :— > 
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It  will  be  observed  that  the  statement  sfiven  in  table  A  (p.  516)  by  no 
means  represents  the  total  area  in  India  devoted  to  this  crop,  nor^  accord- 
ingly, does  it  show  the  probable  actual  production.  It  gives,  for  example, 
no  figures  for  Bengal  (an  important  ftV-producing  province),  nor  for  Assam 
and  Burma,  nor  the  Native  States  of  central  and  South  India  and  Rlj« 
putana.  It  also  professedly  excludes  from  consideration  the  large  area 
m  the  North- West  Provinces  and  Oudh  devoted  to  mixed  til  and  other 
crop  cultivation.  It  is  not  expressly  stated  whether  a  similar  exclusion 
applies  to  the  other  provinces,  or  wh^her  the  figures  given  express  mixed 
production  to  the  area  of  pure  crops.  The  importance  of  these  consido'a- 
tions  will  be  seen  from  two  facts : — (a)  while  tne  production  of  the  North- 
West  Provinces  and  Oudh  is  put  down  at  15,675  tons,  a  foot-note  ex- 
plains that  in  addition  35,000  tons  were  obtained  from  mixed  tiL  cultiva- 
tion ;  {h)  the  yield  work^  out  in  columns  7  and  8  varies  from  53  to  137 
seers  per  acre.  From  this  last  consideration  it  seems  probable  that  while 
mixed  cultivation  has  been  excluded,  in  the  case  mentioned,  a  calculation 
has  been  adopted  in  some  of  the  other  provinces  to  express  mixed  crops 
to  the  area  of  pure  cultivation. 

On  the  other  hand,  the  figures  given  in  table  B  (p.  517)  refer  to  the 
actual  nrovements  of  sesamum  seed  by  rail  and  river,  and,  therefore^  denote 
the  surplus  over  local  consumption  from  actual  production  (whether  pure 
or  mixed  cultivation),  from  all  the  provinces.  It  should  thus  be  care- 
fully observed  that  the  two  tables  exhibit  an  independent  series  of  facts 
in  the  cultivation  of,  and  trade  in,  sesamum.  It  has  been  customary  in 
this  work  to  resort  to  the  fieures  of  trade  in  the  effort  to  arrive  at  some 
conception  of  production  (when  actual  area  of  cultivation  was*  not  avail- 
able), but  with  perhaps  no  other  oil-seed  would  that  system  be  more 
fallacious  than  the  present.  The  extent  to  which  the  plant  is  grown  for 
local  consumption  is  probably  greater  than  is  the  case  with  any  of  the 
other  oil-seeds.  The  exports  from  India  are,  therefore,  very  Itkdy  only 
the  surplus  over  and  above  a  far  larger  quantity,  much  of  which  never 
moves  beyond  the  district  or  village  lands  on  which  it  was  grown.  Bear- 
ing these  facts  in  view,  it  may  be  said  the  imports  shown  in  table  B, 
fh>m  the  Presidencies  into  the  port  towns,  represent  the  supply  from  which 
the  foreign  exports  are  drawn.  But  as  the  writer  has  had  occasion  to 
urge  in  connection  with  almost  etery  article  of  Indian  commox^  die  dis- 
tribution effected  by  road  communications  is  often  very  serious,  and 
before  an  exact  statement  of  the  receipts  by  any  one  port  town  can  be 
arrived  at,  a  balance  sheet  must  be  made  out  in  which,  in  addition  to  rail, 
river,  and  road  imports  and  exports,  the  effect  of  coastwise  exdianges 
must  be  taken  into  consideration.  The  full  force  of  these  recommenda- 
tions may  be  exhibited  by  the  following  analyses  of  the  figures  drawn  from 
tables  A  and  B  :— 

(1 )  Area  wtumed  in  table  A  for  -f  J^J|^     ' 

I2)  Forecast  o(  outturn  g^ven  in  table  A  for  1^^0-91 

(3)  Imports   into  tho  port   towns  in  table  0  for 

(4)  Foreign  exports  fori  889-90      .... 

If  now  to  the  outturn  in  (^)  be  added  the  35,000  tons  mentioned  above 
as  produced  in  the  North-West  Provinces  as  a  mixed  crop,  and  if 
also  a  figure  be  accepted  to  represent  the  Bengal,  Assam,  Burma,  and 
Native  States'  production,  the  actual  outturn  would  appear  to  more  likdy 
exceed  than  fall  short  of  a5o/x)o  tons.  Were  a  maund**  to  be  accepted 
as  the  yield  per  acre,  all  over  India,  to  obtain  that*  supposed  outturn, 
3^500,000  acres  of  pure  sesamum  cultivation  would  have  to  be  presumed, 
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or  perhaps  more  than  double  that  area  were  the  crop,  say,  one  half  mixed. 
Inaeed,  m  the  memorandum  quoted  above,  we  are  told  that  in  the  North- 
West  Provinces  4,000,000  acres  of  mixed  sesamum  yielded  only  35^000 
tons  or  0*24  maunds  per  acre.    It  is  thus  probable  that  the  actual  area, 
more  or  less  under  sesamum,  in  India,  is  over  io/xx>/xx)  acres,  and  that 
the  local  consumption  is  on  an  average  two-thirds  of  the  actual  outturn. 
The  imports  into  the  port  towns  from  the  provinces  are  shown  to  have  been 
only  76,456  tons,  while  the  actual  foreign  exports  were  89,000  tons.     It 
ne^,  therefore,  be  only  added,  in  further  support  of  the  facts  adduced,  that 
the  traffic  in  sesamum  oil  is  by  no  means  inconsiderable,  and  that  to 
arrive  at  a  possible  conc^tion  of  the  area  and  outturn  of  this  crop,  it 
would  be  necessary  to  reduce  from  oil  to  the  equivalent  in  seed  the  returns 
of  the  trade  in  sesamum  oil.    For  example,  the  foreign  exports  of  this 
oil  were  in  1889-90  returned  as  91,120  gallons  of  pure  oil,  and  50,308  cwt. 
of  dregs  of  gingelly  oil.    These  figures  to  a  large  extent  represent  the  oil 
obtaii^  from  seed  pressed  in  the  port  towns,  but  there  are  rail,  river,  and 
road  imports  and  exports  of  oil  all  over  India,  which  should  be  also  taken 
into  account.    At  the  same  time  it  has  been  shown  that  the  rail  and  river 
imports  into  the  port  towns  are  not  equal  to  the  foreign  exports,  so  that  a 
provision  has  to  be  made  not  only  for  the  seed  expressed  in  these  towns, 
to  meet  the  foreign  trade  in  oil,  but  for  the  seed  and  oil  used  up  by  the 
city  communities.    !t  is  thus  evident  that  the  area  and  outturn  in  Table  A 
fall  far  short  of  the  actual  figures  whidi  will  have  to  be  determined  in  the 
future,  a  result  which,  it  would  appear  likely,  can  only  be  obtained  when 
both  pure  and  mixed  sesamum  cultivation  are  taken  into  consideration. 
It  is  probably  hopeless  to  expect  that  trade  returns  should  tally  with  agri- 
cultural statistics  when  the  latter  deals  with  only  half  the  crop.    Hence, 
though  unavoidable  errors  are,  and  must  be,  involved  by  all  attempts  at 
estimating  the  area  and  outturn  of  mixed  crops,  these  errors  have  to  be 
faced,  if  an  approximation  to  accuracy  be  aimed  at  in  the  returns  of  a 
commercial  product  like  that  of  sesamum. 

As  affording  the  most  direct  evidence  on  these  issues,  while  furnishing 
at  the  same  time  certain  particulars  regarding  the  methods  of  cultivation, 
seasons  of  sowing  and  reaping,  and  yield,  etc.,  etc.,  the  following  series  of 
notes,  from  the  Gazetteers,  District  Manuals,  and  Agricultural  Department 
Reports,  etc.,  may  be  here  given,  arranged  provincially.  It  need  only  be 
remarked,  in  justification  of  this  procedure,  that  the  available  material  is  too 
imperfect  to  sillow  of  the  more  readable  form  of  producinp^  a  compilation  of 
the  salient  points,  in  place  of  a  string  of  disjointed  quotations.  Regarding 
one  feature  of  sesamum  cultivation,  in  one  province,  much  information 
exists,  but  nothing,  or  next  to  nothing,  is  said  of  it  in  another.  This  defect 
applies  to  every  phase  of  the  subject,  and  it  can,  therefore,  be  only  hoped 
that  the  present  admission  of  imperfect  knowledge  may  lead  to  the  publi- 
cation of  concise,  though  complete,  reports,  for  each  province,  in  place  of 
the  scattered  notices  that  presently  exist  regarding  the  several  districts. 
Indeed,  it  may  be  said  that  of  some  of  the  largest  producing  districts  little 
or  no  information  is  available,  while  of  the  less  important  ones  much  has 
been  written,  according  to  the  accidental  interest  taken  in  the  subject  by  the 
authors  of  the  District  Manuals. 

I.-MADRAS. 

Before  proceeding  to  give  a  few  of  the  better  passages  that  exist  in 
works  on  South  India  regarding  sesamum  cultivation,  the  lollowir^  facts 
from  the  forecast  of  the  cuirent  crop  (1890-gi)  may  be  furnished.  It  will 
be  seen  that  the  forecast  not  only  furnishes  definite  information  regarding 
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the  area  under  the  crop,  but  exhibits  the  effect  of  rain  in  advancing  or  re- 
tarding the  prospects. 

*•  The  total  area  returned  under  late-sown  gingelly  for  1890-91  is  189,000 
acres,  which  is  I2'S  per  cent,  below  the  normal  and  20*6  per  cent,  below  the 
revised  figures  (238,000  acres)  reported  for  the  previous  year." 

The  following  Uble  exhibits  the  chief  districts  where  sesamum  is  grown 
in  Madras  :— 
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The  following  quotations  from  the  District  Manuals  of  various  localities 
may  be  accepted  as  affording  a  faiHy  good  idea  of  the  methods  pursued 
in  cultivating  gfingelly  in  this  Presidency  :— 

GoDAVBRY.— "The  mixed  or  sandy  regadce  so\\  suits  this  plant  best, 
but  it  also  grows  on  very  sandy  soils,  but  is  then  inferior.  The  soil  is  pre- 
pared by  ploughing  about  the  month  of  April,  and  this  operation  is  repeat- 
ed two  or  three  times.  In  May  or  Tune,  when  the  ground  is  moist  from 
recent  rain,  the  seed,  which  should  be  of  the  very  best  description,  is 
sown.  Four  seers  are  required  for  an  acre  of  land.  After  sowing  the 
ground  should  be  again  ploughed  and  bush-harrowed,  and  the  seeds  will 
spring  up  in  eight  or  ten  days.  Fifteen  days  afterwards  the  field  should 
be  w^ed ;  when  two  montns'  old,  the  plants  will  flower,  and  shortly  after, 
the  pods  will  appear,  and  in  another  month  will  be  ripe.  This  crop  is  a 
very  precarious  one,  bein|^  peculiarly  liable  to  blight,  and  it  invariably  suf- 
fers if  east  winds  prevail  during  its  growth.  The  stalks,  when  cut,  are 
stacked  in  a  dry  place,  thatched  with  palmyra  leaves,  and  allowed  to  re- 
main eight  days,  after  which  the  removal  of  the  seeds  may  be  commenced. 
This  is  effected  by  shaking  the  stacks,  when  about  half  the  seeds  will  drop 
from  the  pods  while  the  other  half  remains ;  the  stalks  are  allowed  to  dry 
for  a  couple  of  days,  when  the  remaining  seeds  are  removed  in  a  similar 
manner  **  (Papers  relating  to  the  Survey  and  Settlement  of  the  Western 
Delta  taluqs  of  the  Godavery  District,  140), 

Com BATORB.— **  Universally  grown  both  on  wet,  garden,  and  dry  land ; 
if  the  former  it  is  usually  before  the  regular  crop  as  in  Erode;  or  after  it 
as  in  Dharapuram.  In  the  latter  it  is  grown  often  as  a  third  crop  in  April 
and  May ;  the  usual  succession  is  then  rdg(  from  June  to  September- 
October,  paddy  from  October  to  February,  gingelly  from  March  to  June. 
In  some  taluks  it  is  also  grown  as  a  garden  crop.  On  wet  lands  the  mois- 
ture from  the  preceding  crop  is  usually  sufficient  to  start  it,  and  the  pro- 
bable rains  of  April  and  May  mature  it ;  it  is  of  course  somewhat  uncer- 
tain. It  is  less  so  when  grown  from  June  onward;  on  dry  lands  it  is 
grown  with  the  Kdr  rains  in  the  Kaneyam  division  of  Dharapuram,  sown 
broadcast  with  cholam  and  with  dhoU  in  lines ;  in  Karur  it  is  grown  on 
the  uplands  with  the  rains  of  the  south-west  monsoon,  and  is  also  sown 
mixed  with  Kkambu  and  with  cotton  in  July  and  is  reaped  in  November- 
December  ;  it  is  also  g^own  as  a  separate  crop.  There  are  two  sorts,  kdr 
and  tattu.  of  which  the  former  is  the  better  and  is  grown  in  the  hot 
weather ;  on  garden  lands,  it  is  sown  on  land  prepared  as  ususJ  and  water- 
ed ;  the  young[crop  is  not  watered  for  about  15  or  30  days,  and  thereafter  if 
there  is  no  rain,  only  once  in  10  or  15  days;  water  is  slopped  15  days  be- 
fore pulling.  The  plants  when  pulled  are  stacked  for  a  week,  and  the 
seed  is  then  shaken  from  the  pods  and  winnowed.  The  seed  is  about  10 
measures  and  the  yield  from  150  to  350  or  400  measures.  Its  value  is  R15 
to  R35  or  R40"  (Nicholson,  Man.  Dist.,  224). 

North  Arcot.— *'  There  are  two  varieties  of  this  very  favourite  dry  crop 
the  bigand  the  small.  It  is  an  early  crop,  being  sown,  if  the  rains  are 
sufficient,  in  April  or  May,  and  reaped  four  months  later.  It  is  some- 
times irrigated,  and  b  then  sown  as  early  as  January  or  February.  The 
plant  is  cut  near  the  CTound,  and  after  being  dried  for  a  week  or  two  is  beaten 
with  sticks.  The  oil  is  extracted  in  oil  mills,  a  measure  being  yielded  from 
four  measures  of  seed.  Gingelly  oil  b  considered  the  very  best,  and  is  much 
used  in  native  cookery,  as  wen  as  for  anointing  the  body;  the  cake  is 

given  to  cattle.    Much  of  the  seed  is  exported  from  the  district  and  sent  tb 
;urope,  where  a  good  deal  of  the  so-called  olive  oil  is  extracted  from  it  ** 
(Manual  of  the  North  Arcoi  District,  jjj  ^  334). 
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II.— MYSORE  AND  COORG. 

The  cultivation  of  til  is  described  as  follows  in  the  Gazetteer  tf  Mysore 
and  Caor^.— "The  crop  is  known  as  vjolUllu  or  phulagana-ellu.  It  is 
raised  exactly  like  the  kdr-uddu,  cut  down  when  ripe,  and  stacked  for  seven 
days.  It  is  then  exposed  to  the  sun  for  three  days,  but  at  night  is  collected 
again  into  a  heap;  and,  between  every  two  days  drying  in  the  sun,  it  is  kept 
a  day  in  the  heap.  By  this  process  the  capsules  burst  of  themselves,  and 
the  seed  falls  down  on  the  ground.  The  cukivators  sell  the  greater  part 
of  the  seed  to  oil-makers.  This  oil  is  here  in  common  use  with  the 
natives ;  both  for  the  table  and  for  unction.  The  seed  is  also  made  into 
flour,  which  is  mixed  with  jaggery,  and  formed  into  a  variety  of  sweet 
cakes.  The  straw  is  used  for  fuel  and  for  manure.  In  Kolar  it  is  more 
commonly  called  achchellu,  and  is  cultivated  as  follows:— In  Vaisikha 
plough  twice,  without  manure,  sow  broadcast,  and  plough  in  the  seed.  In 
three  months  it  ripens  without  further  trouble,  is  cut  down  by  the  ground, 
and  is  afterwards  managed  exactly  Tike  the  uddu.  The  seed  is  preserved 
in  the  same  manner.  The  produce  in  a  good  crop  is  20  seers,  and  hi  a 
middling  one,  12  seers.    The  straw  is  used  for  fuel. 

North  of  the  Tdmkur  District  are  cultivated  two  kinds  of  Sesamum, 
the  karu  or  wolUUu,  and  the  gur^u.  The  last  forms  part  of  the  watered 
crops ;  the  kat'etlu  is  cultivated  on  dry  field.  The  soil  best  fitted  for 
it  is  dare,  or  stony  land,  which  answers  also  for  sdme  and  hurali.  The 
ground  on  which  kar^elln  has  been  cultivated  will  answer  for  the  last- 
mentioned  grain;  but  not  90  well  as  that  which  has  been  vncaltivated. 
After  it,  even  without  dung,  sdme  thrives  well.  The  same  ^und  will 
every  year  produce  a  ffood  crop  of  this  ellu.  If  a  crop  of  ellu  is  taken  one 
year,  and  a  crop  of  ^me  the  next,  and  90  on  successively,  the  crops  of 
iilu  will  be  pocT,  but  those  of  sdme  will  be  jood.  After  the  first  ram  in 
Vaisikha,  which  begins  about  the  middle  of  April,  plough  three  times. 
With  the  next  rain  sow  broadcast,  and  plouc^h  in  the  sew.  In  between 
four  and  five  months,  it  ripens  without  furflier  trouble.  On  a  vokkala 
land  the  seed  is  six  seers,  and  the  produce  in  a  good  crop  is  5  kolagas,  or 
eightv^old.  Which  is  to  say  that  an  acre  sows  •SS  pjeck^  and  produces 
I I'lo  bushels*  In  the  west  the  htxr^eUu  is  sown  on  rdgi  fields  that  consist 
of  a  red  soil,  and  does  not  exhaust  them.  The  field  is  ploughed  as  for 
rdgi,  but  k  is  not  alk>wed  manure.  The  seed  is  mixed  with  sand,  sown 
broadcast,  and  harrowed  with  the  rake  drawn  by  oxen.  It  ripens  in  four 
montiis  without  further  trouble.  The  seed  is  equaj  to  half  ci  tke  rdgi  that 
would  be  sown  on  the  same  field,  which  is  less  than  half  a  peck  an  acre. 
The  produce  is  about  20  seers,  or  about  2  J  bushels  an  acre.  The  straw  is 
burned,  and  the  ashes  are  used  for  manure**  {Gasetteer  ef  Uyseare  ^ 
Cecrg,  Vol.  /.,  gi). 

IlI.-BOMBAY. 

In  the  forecast  for  the  crop  of  iSqo-qi,  the  Government  of  Bombay  fur- 
nishes the  fotlowinfi^  notes  regw^iing^  the  chief  ftl-producing  areas  ol  Western 
India.  These  will  be  found  to  manifest  the  acreage  devoted  to  the  crop 
and  to  discuss  the  more  important  dements  of  uncertainty  in  sesaanim 
cultivation. 

"  Gujarat.— The  final  estimates  (77,750  acres)  are  lower  than  those  of 
the  seoemd  report,  hnt  still  are  about  8  per  cent,  abore  tfic  estimated  a:ver- 
aige  and  the  area  of  iSS^^.  The  !atw  sowhigs  in  Sorat  have^rtis^  the 
refyerted  decrease  to  disappear;  but  the  revised  figmes  show  a  decrease  in 
Broach  as  compared  >prith  the  early  estimates.  In  Gujarat  the  sowing  rain 
ior  both  early  and  late  kinds  <rf  sesanmm  was  favonraWe.  In  Surat  only 
was  it  excessive.    The  later  rains  were  much  less  timely  and  the  long 
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break  resulted  in  withering  and  consequent  diminution  of  yield.  In  Ahmed- 
abad  and  Panch  Mahals  insects  have  done  harm.  The  early  crop  has 
been  harvested.  The  anna-estimates  vary  from  as  low  as  6  annas  in  Panch 
Mahals  to  14  annas  in  Surat.  On  the  whole  8  annas  may  be  taken  as  the 
anna-estimate  of  the  province,  $'.«.,  about  half  the  average  crop  (16  annas). 
*•  Gujarat  States.— The  area  (258,000  acres)  of  sesamum  is  3i  times 
that  of  the  British  distrk:ts  of  Gujarat*  and,  of  the  States,  Kathiawar  is  the 
largest  producer.  The  crop  in  Kathiawar  was  ereatly  reduced  by  defi- 
ciency of  late  rains,  and  in  Halar  it  was  further  damap^ed  by  insects  and 
doudV  weather.  The  yield  is  reported  at  5  annas  in  Cutch  to  9  annas  in 
Kathiawar.  [The  reader  might,  m  this  connection,  consult  the  concluding 
paragraph  of  the  article  Sorgham  in  which  it  is  shown  that  Kathiawar 
prefe^  to  cultivate  S^mamam  and  to  largely  import  its  supplies  of  judr 
Ed.,  Diet  Ecoiu  Prod.] 

"  Deccan.— Of  the  total  (105,600  acres)  64  and  83  per  cent.,  respectively, 
are  credited  to  Khandesh  and  Nasik.  This  total  signifies  a  diminution  of 
nearly  24  per  cent,  as  compared  with  last  year,  but  twice  as  large  if  the 
comparison  is  made  with  the  estimated  average^  No  explanation  other 
than  chat  of  unseasonableness  of  sowing  rain  can  be  offered.  In  Poona, 
however,  and,  to  some  extent  elsewhere,  the  exclusion  of  niger  seed  hitherto 
erroneously  included  in  the  Agricultural  Returns  under  sesamum  accounts 
for  some  of  the  decrease.  The  crop  was  largely  benefited  by  seasonable 
rain  in  August,  but  a  long  break  lasting  till  the  second  week  m  September 
nullified  the  good  prospects.  The  rain  m  September,  moreover,  was  not 
heavy  enc^igh.  Later  on  rain  in  November  damaged  the  early  crop, 
though  it  improved  the  late  one,  which  is  still  in  the  field.  These  vicissi- 
tudes of  season  were  more  or  less  general.  In  Poona  cloudy  weathn-  was 
«xperienced  also.  The  outt«rn  may  be  seated  at  from  7  annas  in  Poona  to 
to  or  1 1  annas  in  Khandesh.    Deeean  States, — The  area  is  very  small. 

"  Karnatak. — The  area  (24,000  acres)  is  less  than  half  that  of  last  year 
and  much  below  the  average  area.  It  is  small  even  in  a  good  year. 
The  outturn  is  reported  at  from  6  annas  in  Oharwar  to  8  annas  in  Belgaum 
and  Bijapur.  '*  Kmrnatak  S^/ites.— The  area  is  small.  The  estimated 
outturn  may  be  slightly  better  than  in  the  British  collectorates. 

"  KoNKAM.-^Thearea  of  1890-91  is  about  equal  to  that  of  the  Kamatak, 
but  it  much  more  nearly  comes  up  to  the  average.  Ratnagiri  claims 
more  than  half  the  area.  Kanara  does  not  grow  sesamum.  The  decrease 
in  the  Konkan  is  clearly  due  to  excessive  rain.  The  prospeQts  of  the  crop 
were  further  lessened  by  a  continuation  of  heavy  rain  during  the  growtn 
of  the  crop,  especially  in  Kolaba.  On  the  wliole,  however,  the  crop  is 
better  than  in  the  Deccan  or  Karnatak." 

It  is  perhaps  unnecessary  to  give,  in  great  detail,  the  crop  forecast  of 
district  cultivation  in  Bombay,  soniiar  to  what  has  been  done  m  the  case  of 
Mftdvas,  since  the  above  notes  on  Uie  divisions  of  the  Presidency  manifest 
the  cbidf  facts  regarding  the  distribwtiofi  of  the  crop.  In  the  Statistical 
Attes  Mr.  Ozann*  gives  the  following  brief  sketch  of  the  sesamum  culti- 
vation of  Western  India  which  may  be  usefully  republished  ivere: — **  Is 
mwn  aH  over  the  Presidency  aid  has  the  largest  arcausider  it  in  Khindesh. 
It  is  of  three  varieties-4>lack,  white,  and  grey,  the  last  found  only  in  Guja- 
rat. These  varieties  difier  only  in  colour.  Til  is  grown  unirrigated  and 
unmanured  in  any  soil,  but  has  a  preference  for  sand^  loams^  Sown  in 
June  and  out  in  Noveinber,  sesasae  is  growm  mierally  with  hdjri  and  pulses 
«itlier  mixttd  or  in  separate  farrows,  and  often  by  itself  on  «md  that  has 
(onti^lain  fallow." 

The  folkiv^mg  series  of  notes  have  been  compiled  from  the  Gaicftteers. 
Tliey  oonvey  some  idea  of  the  extent  to  whkhsesanmm  is  grown  in  Western 
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India,  and  exhibit  a  few  of  the  more  important  ideas  which  prevail  regard- 
ing the  crop. 

KoLHAPCjR.^7t7  is  grown  only  in  small  quantities.  It  is  of  two  kinds, 
black  or  brown  and  white.  It  is  sown  in  June  and  harvested  in  Septem- 
ber.   The  average  acre  outturn  is  3201b. 

Ahmadnaoar. — Two  kinds  are  cultivated,  the  black  and  white,  ^ora 
or  havra  and  kala.  Til  is  sown  in  June,  usually  with  bdiri,  either  mixed 
or  in  separate  furrows,  and  sometimes  by  itself  on  land  that  has  long  lain 
fallow ;  it  is  cut  in  November. 

KoLABA. — Sesamum  is  raised  mostly  in  M^ngaon  and  Mah^,  and 
grows  best  on  fairly  flat  land.  The  soil  does  not  require  to  have  brush- 
wood burnt  on  it  (rdb)  and  is  only  ploughed  tviice  alter  rain  has  fallen. 
No  manure  is  used  and  the  seed  is  sown  broadcast,  from  the  middle  to 
the  end  of  June.  The  crop  does  not  require  to  be  weeded  and  ripens 
about  the  beginning  of  November. 

Nasik. — ^Sesame  is  sown  in  June  and  July  and  reaped  in  October.  It 
is  grown  almost  entirelv,  north  of  the  Satmilis. 

ThAna. — Tuo  kinds  of  til  are  cultivated  in  Th^na,  black  and  white. 
Black  til  is  generally  grown  after  harik.  It  can  also  be  grown  after  ndchni 
or  van',  but  does  not  then  yield  so  good  an  outturn.  It  is  sown  in  June  and 
ripens  about  November  flourishing  best  on  tolerably  flat  land.  The  white- 
seeded  variety  is  finrown  after  rice  m  the  same  way  as  the  black  til. 

Kh A NOBSH.— -Sesamum  is  sown  in  June  and  harvested  in  September, 
and  has  an  averaee  acre  yield  of  from  300  to  380  pounds.  It  has  endless 
kinds  known  by  tneir  colour,  the  shades  passing  trom  dull  black  through 
brown  to  the  purest  white.  In  Khindesh  all  these  forms  sometimes  grow 
together  and  yield  seed  known  in  trade  as  mixed  til. 

Poona. — Sesamum,  of  the  black  and  white  varieties,  is  grown  through- 
out the  district,  but  in  considerable  quantities  only  in  Khed,  Junnar,  M^val 
and  Haveli.  It  is  sown  in  June  usually  with  W/W,  either  mixed  in  the 
same  line  or  in  separate  lines  and  is  cut  m  November.  It  springs  up  un- 
sown in  fallow  lands. 

Kathiawar. — Gingelly  seed  is  widely  cultivated  in   this  district.    It 

frows  in  black  soil,  which  requires  to  be  thrice  ploughed  and  twice  hoed, 
here  are  three  kinds,  ashddi  ial  or  white*  kdla  katwa  or  black,  and  purhia 
or  red.  The  white  and  black  are  usually  sown  in  July  and  reaped  in 
October,  while  purhia  is  sown  in  the  Purva  Nahshaira,  in  September,  and 
reaped  in  December.  Of  the  three,  the  white  is  the  best  tasted  and  the 
red  the  largest  yielder.  The  oil  obtained  from  the  ashddi  is  sweeter  and 
purer  than  that  from  purbia, 

IV.— SIND. 

The  following  note  from  the  forecast  of  the  crop  of  1890-91  will  be 
found  instructive :~"  The  area  (101,000  acres)  is  21  per  cent  bdow  last 
year  when  it  was  up  to  average.  The  Indus  inundation  was  low  and 
rainfall  unusually  scanty.  Fuithermore  the  poor  yields  of  the  past  two 
years  have  acted  as  a  deterrent.  The  yield  is  fair,  from  10  annas  in 
Thar  and  Parkar  to  13  annas  in  Karachi  and  the  Upper  Sind  Frontier. 
It  appears  from  the  actual  estimates  reported  (for  there  are  no  formulae 
for  Sind)  that  the  averac^e  acre  yidd  of  sesamum  is  lower  in  Sind  than  in 
the  Bombay  Presidency. 

Accordinc;  to  the  Gazetteer,  sesamum  forms  one  of  the  principal  crops 
of  Sind,  and  is  cultivated  more  or  less  in  all  the  districts.  In  Mahammad 
Khan  good  soil  is  said  to  be  required  for  the  crop  and  it  is  irrigated  every 
eighteen  days.  It  takes  four^nd-a-half  months  to.mature ;  the  average  yield 
perMgr^a  is  aioft.    In  Naushahro  it  is  sown  at  the  end  of  June  in  soft  nch 
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It  gets  five  to  dght  waterings,  and  takes  about  five  months  to 

e.    The  details  for  the  Larkhana  District  are  very  similar  to  the 

The  seed  is  sown  in  June  and  July,  and  the  crop  reaped  in 

November  and   December.     The  average  yield  is  said  to  be  about  f 

maund  per  higha ;  in  Larkhana  it  is  only  twice  watered. 

v.— NORTH-WEST  PROVINCES  AND  OUDH. 

The  Government  of  these  provinces  has  published  the  following  forecast 
r^anding  the  crop  of  1890-91.  It  may  be  said  to  manifest  the  importance 
of  rain  in  all  considerations  regarding  this  crop  i-^*'  As  stated  in  the  second 
cotton  forecast  which  is  published  simultaneously  with  thb  report*  the  rains 
from  the  middle  of  July  to  the  end  of  September  were  exceptionally  ill- 
distributed  and  ill-timed.  The  crop  was  injured  in  the  beginning  by 
heavy  rains  which  obstructed  proper  and  timely  weeding  and  on  the  low 
lands  left  the  crop  to  rot.  The  protracted  drought  in  August  and  Sep- 
tember prevented  the  plants  from  properly  flowering  and  otherwise 
injured  them.  The  area  occupied  by  the  crop  this  year  is  estimated  at 
about  1 1  per  cent,  less  than  the  normal  area.  The  condition  of  the  crop 
is  reported  to  be  55,  assuming  that  100  represents  a  full  outturn.'* 

The  details  of  the  system  of  cultivation,  seasons  of  sowing  and  reaping, 
etc.,  will,  however,  be  perhaps  best  convej^ed  by  giving  here  the  chief^  pas- 
sages from  Messrs.  Duthie  &  Fuller's  account  in  the  Field  and  Garden 
Crops,  Indeed  so  completely  do  these  concise  passages  cover  the  field 
that  in  the  case  of  these  provinces  it  is  unnecessary  to  give  any  of  the 
numerous  scattered  accounts  which  occur  in  the  Gazetters  and  other  such 
works. 

*'  Varieties.^Thtvt  are  two  forms,  the  black-seeded  and  the  white-seed- 
ed ;  the  former  beine  generally  known  as  til,  and  the  latter  as  tilt.  Til  ripens 
rather  later  than  tili,  and  is  more  commonly  grown  mixed  with  hipfh  crops 
such  as  judr,  while  tilt  does  best  when  mixed  with  cotton.  Ttli  oil  is 
preferred  of  the  two  for  human  consumption. 

'*Area. — Notwithstanding  its  economic  importance  the  acreage  under  ^t7 
is  small,  since  it  is  very  rarely  grown  as  a  sole  crop  in  most  districts  of  these 
Provinces.  Fields  of  til  are  not  uncommonly  met  with  in  the  districts 
lying  immediately  under  the  Himalaya — Denra  returning  3,536  acres, 
Pilibhit  616  acres,  Basti  1,301  acres,  and  Gorakhpur  857  acres.  But  the 
tract  in  which  its  cultivation  as  a  sole  crop  is  commonest  is  Bundelkhand, 
and  the  area  under  til  in  the  five  districts  which  are  geographically 
included  in  this  tract  are  shown  below  :— * 

Districts.  Acres. 

lalaun 6,000 

Jhansi      ...••.      ai>4oo 

Lalitpur 36,000 

Hamirpur 49,000 

Banda 35<7oo 

"  This  amounts  to  no  less  than  8  per  cent,  of  the  total  area  under  kharif 
crops  in  these  five  districts.  The  only  other  district  in  which  Ul  is  largely 
grown  alone  is  Allahabad  (3,800  acres),  and  this  is  due  to  the  fact  that  a  large 
portion  of  the  Allahabad  district  lies  south  of  the  Jumna,  and  is  charac- 
terized by  the  same  conditions  as  Bundelkhand.  In  no  other  district  does 
its  cultivation  as  a  sole  crop  reach  300  acres.  Judged  by  these  returns 
til  cultivation  appears  to  be  of  insignificant  importance  over  the  greater 
part  of  the  Provinces,  but  this  is  very  far  from  being  the  case.  Although 
not  cultivated  by  itself,  it  is  almost  universalljr  grown  to  a  greater  or  less 
extent  in  fields  of  judr,  bajrd  and  cotton,  and  it  may  be  therefore  said  to 
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have  a  place  oa  more  than  half  the  total  area  under  kkarif  crops.  It  is' 
however,  grown  less  comnsonly  in  the  eastern  than  in  the  western  dastricts* 
both  because  it  does  not  thrive  in  a  rice  country,  and  because  the  mmkma 
tree  (Bataia  latilolia)  abounds  in  the  eastern  diatricts,  and  mafuuk  oil  is 
commonly  consumed  there. 

** Season  and  Soil. — As  has  already  been  implied,  til  is  a  kharif  crop 
and  is  sown  at  the  commencement  of  tne  monsoon,  and  harvested  in  Octo- 
ber and  November.  It  prefers  a  light  soil,  and  the  wide  extent  of  its  culti- 
vation in  Bundelkhand  is  in  ^p'eat  part  limited  to  the  light  yellowish  soil, 
locally  known  as  rdnkar,  which  abounds  in  the  raviny  tracts  near  rivers. 
Indeed,  a  crop  of  til  can  be  gathered  from  land  which  will  yield  no  other 
crop  but  one  of  the  inferior  millets  (kodon  or  kutki). 

"  Method  of  Cultivation. — ^The  method  of  its  cultivation  is  the  rough- 
est possible.  The  seed  is  sown  broadcast  after  two  or  three  humed 
ploughings  and  ploughed  in.  When  g^own  with  millet  or  cotton  it  ^ains 
the  benent  of  the  care  which  these  crops  receive.  It  is  in  this  case  either 
sown  broadcast,  the  seed  being  mix^  with  that  of  the  principal  crop 
before  sowing,  or  it  is  disposed  In  parallel  lines  running  across  the  fidd 
or  along  its  margins.  When  mixed  with  other  crops  the  amount  of  seed 
sown  to  the  acre  varies  of  course  with  the  inclination  of  each  individual 
cultivator.    When  grown  alone  from  8  to  12  seers  of  seed  are  used. 

*'  Harvesting. — When  ripe  the  til  plants  are  cut  with  a  sickle  to  within 
2  or  3  inches  of  the  ground,  and  the  stalks  collected  in  shocks,  heads 
uppermost,  and  allowed  to  dry.  The  seed  capsules  split  open  and  the 
seed  is  extracted  by  beating  the  plant  against  the  ground.  The  dry  stalks 
called  tilsota  are  used  for  nid. 

"  Injuries. — The  til  plant  is  very  liable  to  damage  from  ill-timed  rain, 
and  this  may  explain  the  rarity  of  its  cultivation  as  a  sole  crop  in  the 
thicklypopulated  districts  of  the  Ganges- Jumna  Doib,  where  risk  must  be 
reduced  to  the  lowest  minimum  possible.  Heavy  rain,  when  the  flowers 
are  in  process  of  fertilization,  often  ruins  the  crop,  and  hence,  like  idjra,  it 
is  very  liable  to  suffer  if  rain  falls  in  October.  indeed>  it  is  not  uncommon 
for  the  crop  to  be  an  almost  total  failure. 

"  Outturn, — Under  the  circumstances  of  its  cultivation  it  is  obviously 
imi>ossible  to  frame  any  reliable  estimate  of  its  outturn  per  acre,  which 
varies  very  greatly  with  the  amount  of  seed  sown.  From  25  seers  to 
i^  maund  are  commonly  gathered,  when  it  is  sown  with  ^f/ar  or  cotton. 
When  grown  alone  from  4  to  6  maunds  is  the  average  return  to  the  acre." 

VI.— PANJAB. 

Sesamum  is  said  to  be  grown  to  a  limited  extent  in  almost  every  district 
of  the  Panjib.  The  exports  from  the  province  find  an  outlet  chiefly  in 
Karachi,  though  smaller  quantities  are  carried  to  Bombay.  Some  idea  of 
the  relative  importance  of  the  crop  in  the  various  districts  and  of  the  chief 
features  of  its  cultivation  may  be  gathered  from  the  following  forecast  for 
the  season  1890-91  i— "  This  is  the  first  separate  forecast  furnished  on  the 
sesamum  (til)  crop  of  this  province.  Special  reports  are  received  from 
sixteen  districts,  as  in  the  remainder  the  crop  is  a  very  unimportant  one. 
The  total  estimated  area  in  these  sixteen  districts  this  year  is  17? Aoo 
acres  as  compared  with  181400  acres  last  year ;  for  the  whole  province 
the  total  area  under  this  crop  this  year  is  estimated  at  217,392  acres  as 
compared  with  215,117  acres  last  year,  the  increase  being  2,2^5  acres  or 
I  per  cent.  In  the  districts  of  the  Delhi  Division  in  the  South*East  Panjab 
the  heavy  rains  of  July  and  August,  followed  by  an  early  cessation  of  the 
rains,  did  harm  to  this  crop,  and  the  result  was  a  poor  harvesL    In 
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the  Lahore  Division  the  crop  was  ^^erally  about  an  average  one,  but  in 
the  districts  of  the  Rawalpindi  Division  lying  near  the  hills,  the  crop  was 
generally  above  the  average,  and  in  Gurdaspur  and  Sialkot  it  was  a  very 
good  one.  In  these  tracts  the  rains  commenced  earl^r  and  the  season 
throughout  was  favourable  for  this  crop.  The  total  estimated  outturn  is 
34»6io4oo  seers  or  439,471  cwt,  the  average  outturn  per  acre  being  esti- 
mated at  278^. 

"  On  the  whole,  the  crop  of  sesamum  (^'/)  for  the  year  in  the  Panjdb 
must  be  classed  as  a  good  one.*' 
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Mr.  Baden  Powell  says  that  in  the  Panidb  sesamum  is  generally 
cultivated,  often  being  sown  round  the  edges  of  fields,  forming  as  it  were 
a  green  hedge  to  the  main  crop.  The  brown  or  black  forms  are  erown, 
but  it  is  blanched  by  warming  in  hot  water,  the  outer  skin  of  the  seed  being 
rubbed  off  when  the  seed  appears  white.  The  yield  of  oil  is  about  f ths  the 
weight  of  the  seed  employed. 

The  following  notes  ft-om  the  District  Gazetteers  and  Settlement  Re* 
ports  may  be  accepted  as  sufficiently  manifesting  the  peculiarities  of  culti- 
vation followed  in  the  Panjib  : — 

"Jhano.— Sesamum  is  grown  in  small  quantities  on  tailab  lands  and 
on  ram  lands  in  the  upland.  The  writer  has  also  seen  it  once  or  twice 
on  the  outskirts  of  a  well,  and  such  crops  are  sometimes  irrigated. 
Very  little  is  erown  on  the  Chiniot  saUah  lands.  Til  loves  a  light  sofl,  but 
requires  much  moisture.  It  will  grow  even  on  rappar  lands — sand 
covered  with  only  a  thin  layer  of  soil.  The  writer  remembers  being  struck 
with  the  appearance  of  a  very  fine  crop  near  the  Trimmu  gh&t,  and  then 
seeing  the  land  again  later  on,  he  found  that  it  was  nothing  but  a  thin 
layer  of  mud  on  a  substratum  of  sand.  Til  is  much  cultivated  mixed  with 
other  crops— y^wif,  mdsht  and  mung.  The  land  is  prepared  by  one  or 
two  ploughings.  The  seed  is  sown  broadcast,  mixed  with  sand,  in  August, 
and  the  early  part  of  September.  The  amount  used  is  about  yjflk.  The 
flowers  are  liable  to  be  nipped  and  to  fall  if  the  wind  blows  from  the 
north.  The  root  is  also  attacked  by  muld'*  (Settlement  Report,  Jkang 
District,  8$  to  gS), 

Montgomery.—"  Til  is  often  sown  with  moth  B,r\d  mdng,  or  moth 
alone ;  sometimes  with  jowdr»  It  is  essentially  a  rain  crop,  but  is  some- 
times ^rown  on  canal-irrigated  lands.  After  rain,  plough,  sow  broad- 
cast, mixing  seed  with  earth  if  not  sown  with  some  other  crop,  and  plough 
again.  Sometimes  the  seed  is  simply  thrown  on  the  fallow  ground  and 
ploughed  in.  Two  seers  of  seed  go  to  the  acre.  Til  plants  should  not 
be  close  together,  according  to  the  verse  which  may  be  translated :  ^ 
"  When  barley  grows  scattered,  til  close  tojfether,  the  buffalo  brings 
forth  a  male  calf,  and  sons'  wives  give  birth  to  daughters*— all  four  are 
utterly  bad.'  Only  one  kind  of  til,  the  black,  is  known.  The  plant 
is  affected  by  tela  and  lightning.  When  the  crop  is  cut,  the  stalks  are 
placed  in  a  circle  with  Uieir  tops  pointing  inwards,  and  are  left  there  for 
a  fortnight  with  a  weight  upon  them.  This  heatens  and  softens  the  pods. 
Then  the  stalks  are  placed  on  the  ground  with  their  tons  pointing  up- 
wards. Leaning  against  each  other,  or  on  a  straw-rope.  Tne  action  of  the 
sun  causes  the  pods  to  open,  when  the  grain  is  shaken  out  on  a  cloth. 
Fifteen  seers  of  til  seed  produce  6  seers  of  sweet  oil.  Til  stalks,  when  dry, 
are  used  for  fuel.  They  give  forth  a  fierce  flame "  {Gagetteer,  Mont' 
gomery  District,  111^112). 

Karnal.— *•  No  varieties  of  til  are  recognised.  It  must  be  grown  in 
good  stiff  soil ;  and  the  soil  must  be  new  to  give  a  good  crop,  which  is 
probably  the  reason  why  it  is  chiefly  cultivated  in  the  Nardak  whers 
virgin  soil  abounds.  It  is  generally  sown  with  jawdr  or  urad:  and  the 
m(3e  of  cultivation  is  the  same  as  that  of  the  latter.  When  the  plants 
are  cut,  they  are  put  on  end  to  dry.  As  they  dry,  the  pods  open,  and  the 
seed  is  then  shaken  out.  The  stems  (ddnsra)  are  of  no  use.  The  seed  is 
taken  to  the  oilman,  who  returns  two-fifths  of  the  weight  in  oil,  keeping  the 
oilcake  {khal)  which  he  sells.  The  oil  «s  good  for  burning,  and  is  the  best 
of  all  oils  for  purposes  of  the  kitchen.  Til  is  very  subject  to  attacks  by 
carterpillars  {dl).  And  if  it  once  dries  up,  it  never  recovers.  It  is,  how- 
ever, never  irrigated  {GoMetteer,  i79)* 
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VII.— CENTRAL  PROVINCES. 

It  will  be  found  from  the  remarks  tinder  the  paragraph  Trade  that  these 
provinces  constitute  the  most  important  single  area  in  the  supply  of  the 
foreign  demands  through  Bombay.  Very  little  of  a  definite  nature  can, 
however,  be  found  of  the  methods  of  cultivation  pursued  in  the  various  dis- 
tricts. The  following  forecast  of  the  crop  of  1890-91,  however,  discusses 
the  question  of  acreage,  the  influences  that  affect  the  crop,  the  yield,  etc., 
while  it  exhibits  at  the  same  time  the  districts  of  greatest  importance  : — 

"  Last  year's  crop  was  an  exceptionally  gooaone ;  exports  were  large 
and  hieh  prices  were  realized  by  cultivators,  so  that  they  were  stimulated 
to  sow  lai|[er  areas  with  ^7  seed  and  such  has  been  the  case,  except  in  the 
northern  districts  of  Jabalpur,  Damoh,  and  Mundla  and  the  rice  aistrict  of 
Bilaspur,  where  heavy  rainfall  at  sowing  time  prevented  cultivators  from 
sowing  as  much  land  with  til  as  they  would  otherwise  have  done.  In 
this  latter  district,  however,  the  crop  is  not  of  much  commercial  imjport- 
ance.  In  the  three  former  districts  the  estimated  decrease  implies  a 
diminished  area  of  about  12,000  to  15,000  acres.  This  is,  however,  more 
than  counterbalanced  by  the  increased  area  sown  with  til  in  the  districts 
of  the  Narbadda  Valley  and  in  the  Nagpur  countr/  which  export  by  far 
the  largest  quantities  ot  til.  The  estimates  are  of  course  rough,  but  the 
net  increase  in  the  area  under  til  can  be  but  very  little  if  at  all  below 
50,000  acres. 

'•  The  weather,  as  was  reported  in  the  recent  forecast  of  cotton  for  these 
provinces,  has  been  irregular  and  the  results  to  ^/  have  been  very  much 
the  same  as  were  reported  of  the  cotton^crop.  That  is  to  say,  in  the 
districts  of  the  Jabalpur  division  it  has  been  injured  by  rain ;  in  Nar- 
singhpur  the  rainfall  has  been  timely,  while  in  Hoshangabad  and  Nimar 
long  breaks  have  done  some  damage.'  In  the  Nagpur  country >  the  til  has 
been  somewhat  injured  by  excessive  rain  in  Nagpur  and  Chanda,  while 
in  Wardha  the  weather  has  just  suited  the  crop.  In  spite,  however, 
of  heavy  rain  in  some  tracts  and  long  breaks  in  others  the  crop  has  not 
suffered  as  much  as  might  have  been  expected.  In  the  districts  of  the 
Jabalpur  division  it  is  not  far  short  of  a  full  average  crop  ranging  from  12 
to  14  annas.  In  Narsinghpur  a  good  average  crop  is  expected,  m  Hosh- 
angabad and  Nimar  a  10  annas  crop.  In  V/ardha  a  bumper  crop  is  anti- 
cipated, and  in  Nagpur  it  is  fair.  It  has  to  be  remembered  that  in  the 
Nagpur  country  about  70  per  cent,  of  the  ^7  is  the  rabi  til  and  has  only 
recently  been  sown.  Its  prospects,  as  far  as  can  be  seeA  at  present,  are 
good,  the  weather  having  been  favourable  for  sowing." 
Forecast  of  the  Sesamum  (Til)  crop  in  the  Central  Provinces  for  ike  season 

t8go*gi. 


Disniicr. 


Saogor 


III 


Acres. 
30,000 


(i  V  a  o 


ml 


+  4 


Explanation. 


M 


The  heavy  rains  in  the  beginning  of  the 
season  damaged  the  crops  to  a  certain 
extent,  but  the  long  break  in  August 
and  the  subsequent  timely  rains  im* 
proved  matters  to  a  great  extent. 
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IB 

Percentage  by  which 
area  now  under  71/ 
exceeds  (+)  or  falls 
short  of  (-)  that 
of  prerions  year. 

Estimated  outturn 
in  annas  taking  16 

an  average  crop. 

BWLARATION. 

Aci». 

Damoh 

30,000 

—6 

13 

The  condition  of  the  ctcfp  is  not  very 
satiafactory  in  both  Tahails.  Owing  to 
contxiraous  moisttire  in  the  Damob 
Taheil  the  crops  hate  suffered  to  a  great 
extent. 

The  plants  look  healthy  notwittistand* 
ing  the  latter  heavy  nain. 
Sowrags  decfsased  owing  to  heavy  rain. 
The  plants  look  healthy  notwithstaod- 
tog  the  latter  heavy  rain. 

Jabalpur     . 

40,000 

-«5 

13 

Maodhi 

33,000 

—  10 

14 

Seoni •       • 

33/)00 

+•05 

13 

The  long  break  dunng  the  latter  part  of 
August  and  early  part  of  September  fol- 
lowed by  unusually  heavy  rain  now,  has 
had  an  injurious  enect. 

Nursinghpur 

i6/)oo 

+  10 

16 

This  year's  ramfall  was  very  satisfactory 
for  culthrators^  who  avaned  themselves 
in  clearing  their  fields  in  due  time. 

Hoahaofifa- 

36,000 

+  12i 

10 

The  estimate  is  low  and  is  due  to  want  of 

bad. 

rain  for  about  a  month  subsequent  to 

Nimar         • 

34.000 

+  19 

10 

sowings. 
In  Khandwa  TahsH   where  HI   b    most 
grown  the  drought  seriously  affected  the 
crop  in  August  and  subsequent  rain  has 
not  caused  much  improvement. 

BetuI  .        . 

17,000 

+  •43 

13 

The  seeds  germinated  well,  but  the  want 
of  rain  during  the  month  of  August  and 
in  the  early  part  of  September  greatly 
injured  the  crops. 

Asa  whole  the  aveiage  may  safely  be 
estimated  at  12  annas  as  the  crops  in 
the  ChhindwaraTahsil  have  not  suffered 

Chhiodwara 

10,500 

+4 

14 

and  look  promising. 

Wardha      . 

54,000 

+  10*08 

30 

Bumper  crops  are  expected  this  yearoa 
account  of  timely  rainfall. 

Nagpur      • 

18,000 

+  135 

13 

The  exoesshre  rainfall  in  the  month  of 
September  has  damaged  the  crop  some- 
what. 

Chanda 

36/K)o 

+  7 

10 

Owing  to  too  much  rain  the  crop  is  said 
to  suffer  partially. 

Raipur 

36.000 

••• 

••• 

Report  not  received. 

Bilaspur      . 

16,500 

—35 

10 

The  excessive  rainfall  interfered  with 
weeding  operations,  and  there  being  no 
break  in  the  rains  the  voung  plants 
suffered  from  want  of  sunsnine. 

Sarobalpur  . 

... 

... 

... 

Report  not  received. 

It  is  believed  that  in  amplification  of  the  facts  contained  in  the  above 
forecast,  the  following  district  account  may  be  given  as  conveying  the  chief 
facts  regarding  the  sesamum  cultivation  of  these  provinces : — 

"  The  plant  that  yields  the  gingelly  oil-seed  of  commerce  has  a  sensible 
position  among  the  products  of  the  district.  It  is  both  a  spring  and 
autumn  crop;  the  former  being  called  mis^^Aet  and  the  latter  howri  tillL 
The  latter  greatly  preponderates  in  extent    It  b  essentially  the  crop  of 
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newly  cleared  lamd  and  of  poor  cultivators,  as  it  pays  inferior  cultivation  per- 
haps better  than  any  other  crop.  The  ground  only  requires  to  be  partially 
cleared  and  scarcely  turned  with  the  plough;  a  mere  handful  of  seed 
sows  an  acre;  il  b  only  once  partially  weeded ;  wild  animals  won't  eat 
it  till  quite  ripe,  and  it  yields  about  aooft  of  seed  per  acre  on  the  poorest 
knbrah  land,  worth  to  the  cultivator  about  R8.  The  total  expense  of  cul- 
tivation may  be  R4  per  acre,  a  considerable  portion  of  which  should  be 
chamd  to  the  succeeding  year's  crops  of  bajri  or  jowar,  as  it  consists 
chiefly  of  clearing  the  land  of  kingle.  The  oil  is  expressed  for  local  con- 
sumption in  the  rudest  of  mills,  holdtncr  at  each  operation  about  i8ft  of 
seed,  which  results  in  6ft  of  oi^  and  12  of  oilcake  (k/niil).  The  oil-presser 
charges  6^  annas  for  this  operation  and  thus  makes  about  7  annas  a  day 
lor  himself  and  the  worn-out  bullock  that  turns  the  mill..  The  mill  has  no 
exit  for  the  oil  at  the  bottom,  both  oil;  and  cake  coming-out  together  at  the 
loi>;  waiter  b  firedy  used  to  facilitate  the  process,  and  thus  the  oil  is  of  the 
worst  possible  quality  {Settlement  Repvrt,  Nitnar  District ,  jgsy* 

VIII.-BERAR. 

In  the  forecasts  of  the  crop  of  1890-91  the  following^  brief  note  appears 
regarding  this  province  :^"  The  total  area  under  the  sesamum  crop  is 
94,516  acres.  The  probable  outturn  is  estimated  al  119,980  maunds  or  i 
maund  and  10  seers  per  acre.  Owine  to  a  ^flcient  rainfall,  the  crop  has 
suffered  to  a  certain  extent,  and  in  tne  Akola  and  Julgaon  taluks  it  was 
partially  destroyed  by  locusts  and  insects." 

In  the  review  of  the  trade  of  sesamum-seed  below  it  will  be  found  thai 
Bei^u-,  but  more  particularly  the  Nfzam's  Dominionv,  afford  a  large  portion 
©f  the  seed  exported  from  Bombay  to  foreign  countries.  The  systems  of 
cultivation,,  seasons  of  sowing  and  reaping,  etc.,  are  similar  to  those  giveir 
in  connection  with  Bombay  Presidency  ami  the  Central  Provinces. 

IX.-BENGAL. 

Dacca. — Very  Tittle  information  is  on  record  regarding  the  cultivation 
of  sesamum  in  Bei^al.  In  the  Dacca  District  the  plant  is  most  extensively 
cultivated  along  the  Lakhntia  river  and  b  frequently  raised  with  a  crop 
of  rice.  The  following  data,  with  regard  to  this  method  of  mixed  cultiva- 
tion, are  extracted  from  Mr.  A.  O.  Sen's  Report  on  the  Agriculture  of  the 
Dacca  District  j— 

"  Tillage, — The  straw  of  the  previous  year'is  crop  is  collected  in  heaos 
and  burnt,  and  the  field  is  then  ploughed.  If  the  ground  be  sufficiently 
dry,  the^ou^h  is  followed  by  the  ladder,  otherwrse  a  ploughing  only  is 
given.  This  is  generally  done  in  Afagk  (15th  January  to  isih  February). 
After  an  interval  of  two  to  ten  days  the  field  is  cross-ploughed,  and  the 
ladder  is  used  twice.  After  three  or  four  ploughings  more  have  been  given 
the  land  becomes  ready  for  sowing. 

"Sawing. — One-and-a-half  seers  of  til  and  ten  seers  of  dman  paddy  are 
mixed  together  and  sown  broadcast  over  a  bfy^ha  of  land.  The  sowing 
time  extends  from  the  middle  of  Falgoon  (15th  February  to  15th  March) 
to  the  end  of  Chaitra  (isth  March  to  15th  April).  When  the  plants  grow 
4  to  5  inches  high  the  field  is  hoed  by  a  small  koddU.  At  the  time  of  the 
hoeing  the  plants  are  thinned,  if  they  come  up  too  thickly.  Eight  or  ten 
days  after  the  first  weeding  is  given.  The  second  weeding  comes  in  about 
a  fortnight." 

•*  Reading  and  Threshin^.^The  til  is  cut  in  7eith  (June).  After  reap- 
ing the  ttl  is  kept  in  heaps  for  a  few  days,  and  then  threshed  out  by  beat- 
ing with  a  stick. 

•*  Fie/4/.— Two  to  three  maunds  per  btgha." 
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In  some  parts  of  the  Dacca  District,  Mr.  Sen  informs  us,  aus  paddy  \% 
also  grown  along  with  aman  and  til  in  the  same  fidd.  •*  The  tillage  opera- 
tion is  similar  to  that  described  above.  At  the  end  of  Chaitra,  after 
a  shower  of  rain,  the  field  previously  prepared  is  ploughed  once  more  and 
broadcasted  with  i\  sters  of  til,  10  seers  of  aus,  and  6  seers  of  imair 
paddy.  The  seeds  are  well  mixed  together  in  a  basket  before  sowing. 
When  the  plants  appear,  the  field  is  first  rolled  with  the  ladder,  then  har- 
rowed with  the  rake,  and,  lastly,  two  weedings  are  given  at  an  interval  of 
two  to  three  weeks.  The  til  is  reaped  in  Jeit**  "  Very  good  crops,"  Mr. 
Sen  adds, "  are  obtained  in  this  way  andf  the  system  of  mixed  cultivation 
is  gaining  favour  with  the  cultivators." 

As  supplementing  and  amplifying  the  above  short  account,  the  follow- 
ing passages  from  Sir  W.  W,  Hunter's  Statistical  Account  of  Bengal  may 
be  given  :— 

MiDNAFDR.— "  Four  Varieties  of  til  seed  are  grown,  namelv,  krishna  til 
and  sdnk{  til,  sown  in  jungle  land  in  June  and  July  and  gathered  in 
November  and  December ;  khasld  til,  sown  in  sugarcane  fields  in  March 
and  April,  and  cut  in  June;  and  bhadu  til,  sown  on  jungle  land  in 
May  and  June,  and  cut  in  August  and  September  "  (vol.  HI.,  80). 

HuoLi. — *•  It  is  stated  that  there  are  two  varieties— i^rts/kita  til,  sown 

in  June  or  July,  and  cut  in  Se[>tember  or  October ;  and  kdt  til,  sown  in 

January  or  February,  and  cut  in  July.     Like  khesari  (Lathynts  sativa) 

til  is  often  sown  broadcast  as  a  second  product  on  rice  fields,  the  first 

crop  of  which  has  been  destroyed  by  inundation  "  (vol.  III.,  80). 

Faridfur.^**  Til  is  of  two  kinds :  til  sown  on  lowland  in  August  or 
September  and  cut  in  November  and  December,  and  kala  til  sown  on 
highland  in  February  or  March  and  cut  in  June  or  July.  This  plant  is 
cultivated  all  over  the  district  for  the  seed,  as  well  as  for  the  oil  obtain^ 
from  it,  both  of  which  are  in  much  request"  (vol.  V.,  308). 

RuNOPUR.— '*  Til  is  of  two  varieties — krishna  til  and  raktd  or  dus  til. 
The  first  named  variety  is  sown  in  August  and  September,  and  cut  in 
November  and  December.  It  thrives  best  on  hi^h  dry  land,  and  is  sown 
either  singly  or  along  with  thikri  kaldi*  The  land  requires  to  be  ploughed 
four  times  and  harrowed  twice  before  sowing.  In  good  years  the  produce 
varies  from  i  J  to  2  maunds  per  bigha,  or  from  3^  to  4I  cwts.  per  acre, 
the  price  being  the  same  as  for  mustard.  The  second  variety,  raktd  or 
dus  til,  is  only  cultivated  on  a  very  small  scale  in  Rungpur.  Sown  in 
Januarv  and  February  and  cut  in  May  and  June.  The  value  of  the  crop 
IS  nearly  equal  to  that  of  mustard  "    (vol.  VIC,  242.) 

Rajshabyb. — "  Til  sown  on  rice  lands  in  March  and  reaped  in  July. 
Another  variety  of  til  known  as  krishna  til  is  sown  in  April  and  cut  m 
December,  but  is  cultivated  only  to  a  very  small  extent  in  this  district  " 
(vol.  VIII.,  60). 

Bogra.— A  valuable  oil-seed  is  the  produce  of  the  til  plant,  two  or 
three  varieties  of  which  are  found  in  Bogri.  The  best  and  most  common 
kind  is  the  krishna  or  black  til,  a  crop  that  grows  in  the  latter  part  of 
the  rainy  season,  and  matures  in  the  beginning  of  the  cold  weather  " 
(vol.  VIII.,  210). 

LoHARDUOOA.— "  Til,  tilmi,  sown  on  high  land  in  September  or  Octo> 
ber  and  reaped  in  March,  forms  one  of  the  staples  of  Paldmau,  and  is 
largely  grown  throughout  the  southern  portion  ol  this  sub-division.  It  is 
a  hardy  crop,  grows  on  poor  light  soils,  and  does  not  require  elaborate 
cultivation.  The  average  yield  of  til  is  4  maunds,  or  3  cwt.,  per  acre,  and 
sells  at  R I- 12  a  maund,  or  45.  ^,  a  cwt, "  (vol.  XV1.»  341). 
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No  information  is  available  regarding  the  methods  of  cultivation  pur- 
sued in  this  province.  It  may,  however,  be  remarked  that  an  export 
takes  place  yearly  to  Bengal,  and  that  the  crop  muit  consequently  be 
cultivated  to  some  considerable  extent. 

XI.-BURMA. 
The  cultivation  of  sesamum  in  Burma  appears  to  be  on  a  very  small 
scale,  if  indeed  it  exists  at  all.  It  will  be  seen  from  the  review  of  the  trade 
that  Burma  affords  the  largest  internal  market,  a  very  great  amount,  and 
one  that  is  yearly  increasing,  being^  imported  annually.  The  chief  source 
of  this  supply  is  Madras.  NotwiSistanding  the  fact  that  practically  no 
til  cultivation  exists  in  Burma,  the  consumption  of  the  oiUseed  must,  to 
judge  from  the  trade  returns,  be  very  general. 

MANUFACTURE  AND  USES  OF  THE  OIL. 

Most  of  the  passages  quoted  above  regarding  the  systems  of  cultiva* 
lion  which  are  pursued  in  the  provinces  of  I  ndia  will  be  found  to  allude 
to  the  methods  of  extraction  and  yield  of  the  oil.  These  should,  therefore, 
be  read  in  connection  with  the  more  special  passages  given  in  this  chapter 
on  the  subject  of  the  manufacture  and  uses  of  sesamum  oil. 

The  fact  that  there  are  widely  different  forms  of  sesamum  cultivated 
in  India  ;  that  these  to  the  agriculturist  have  independent  claims  on  his 
consideration,  since  they  are  grown  at  different  seasons  of  the  year,  and 
that  they  yield  varying  proportions  of  oil  with  slightly  diversiBed  proper- 
ties, does  not  seem  to  have  attracted  in  Europe  the  attention  which  the 
subject  deserves.  It  is,  in  fact,  only  necessary  to  add  to  these  admissions 
of  neglect,  the  further  statement  that  with  perhaps  no  other  oil-seed  do 
the  practices  of  separation  of  oil  vary  to  a  greater  extent  than  is  the  case 
with  tiU  when  it  will  be  realised  how  obscure  the  traffic  in  this  substance 
must  be  and  to  what  extent  its  legitimate  progression  cannot  help  being 
retarded,  when  purchases  are  made  blindly  in  a  seed  or  oil  one  consign- 
ment of  which  may  be  highly  valuable  and  another  practically  useless. 
Recognising  that  thus  far  there  would  seem  no  occasion  to  hesitate  in 
stating  clearly  the  urgency  of  more  precise  action,  the  writer  regrets  that 
the  material  before  him  is'too  imperfect  to  allow  of  a  satisfactory  account 
being  drawn  up  on  the  botanical  character  of  the  plants  gfrown,  the 
methods  of  cultivation  pursued,  the  merits  of  the  seed  placed  on  the 
market,  and  the  systems  of  expression  and  quality  of  the  oil.  made  in 
India.  The  review  which  will  be  found  below,  of  the  internal  trade  of 
India  in  sesamum,  indicates  the  areas  from  which  Bombay  port  town 
draws  its  supplies,  the  supplies  which  constitute  the  major  portion  of  the 
til  exported  to  Europe,  so  that  it  would  seem  a  more  definite  knowt 
ledge  exists  with  regard  to  the  gingelly  seed  of  present  European  com- 
»  merce  than  might  be  inferred  from  the  disparaging  remarks  offered 
above.  Whether  that  seed  is  uniformly  of  one  quality  and  still  more 
so,  whether  India  might  not  furnish  a  quality  of  the  seed  better  suited  to 
European  wants,  are  points  regarding  which  no  information  can  at  pre- 
sent be  furnished.  As  with  the  seed  so  with  the  oil  expressed  in  India,  the 
exports  are  shipped  mainly  from  Bombay,  but  it  is  probably  never  a  pure 
oil.  It  is  obtained  from  two  or  more  kinds  of  seeds  which  are  mixed  in  the 
oil-mill  and  expressed  together,  fortunately  for  the  prospects  of  this  trade, 
little  or  none  of  the  Indian-made  oil  finds  its  way  to  Europe,  the  major 
portion  being  consigned  to  Arabia  and  the  dregs  to  Ceylon.  That  there 
IS  a  field  in  India  for  the  preparation  and  export  of  a  pure  oil,  would  seem 
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a  matter  on  which  there  can  be  but  one  opinion.  So  long,  however,  as  a 
mixed  oil  is  exported,  it  is  probably  undesirable  that  any  effort  should  be 
made  to  divert  the  exports  to  Europe.  Some  thirty  years  ago,  however,  a 
very  considerable  export  in  this  oil  took  place  from  India  to  the  United 
Kingdom,  a  trade  which  appears  to  have  been  extinguished  by  the  French 
sesamum  oil-mills. 

The  series  of  notes  below,  arranged  provincial  ly,  may  serve  to  de- 
monstrate the  diversity  that  prevails  as  pursued  in  India  in  the  systems 
of  expression  of  the  seed. 

I.— MADRAS. 

^  The  followins^  notes  on  the  oil  prepared  in  the  Madras  Presidency  were 
originally  published  in  the  Madras  Exhibition  Jury  Reports  by  Lieutenant 
(now  Oolonel)  Hawkes,  and  no  additional  information  appears  to  have 
been  brought  to  light  by  subsequent  writers  on  the  subject : — 

'*  The  sesamum  and  its  varieties  are  grown  throughout  the  country. 
So  universal  is  the  use  of  this  oil,  that  its  name  in  almost  all  the  vernacu- 
lar lanc^ages  signifies  'the  oil.*  The  mode  of  extraction,  sometimes 
adopted,  is  that  of  throwing  the  fresh  seeds,  without  any  cleansing  pro- 
cess, into  the  common  mill,  and  expressing  in  the  usual  way.  The  oil 
thus  becomes  mixed  with  a  large  portion  of  the  colouring  matter  of  the 
epidermis  of  the  seed,  and  is  neither  so  pleasant  to  the  eye,  nor  so  agree- 
able to  the  taste,  as  that  obtained  by  nrst  repeatedly  washing  the  seeds 
in  cold  water,  or  by  boiling  them  for  a  short  time  until  the  whole  of  the 
reddish-brown  colouring  matter  is  removed,  and  the  seeds  have  become 
perfectly  white ;  they  are  then  dried  in  the  sun,  and  the  oil  extracted  as 
usual.  I  n  expressing  this  oil,  the  Natives  of  the  Northern  Division  always 
add  the  bark  of  the  Tanghedi  (Cassia  anriculata),  or  the  babul  ^m  (Acacia 
arabica)  to  the  seed  to  be  pressed ;  this  is  probably  done  with  a  view  of 
enhancing  the  value  of  the  calce^  which  is  tised  as  an  article  of  food  for 
man  and  beast. 

**  The  value  of  this  oil  in  England  was  £47-10  per  ton  in  January  1855, 
and  ^49  to  ^53-10  in  January  1856.  In  different  parts  of  the  Presidency, 
the  price  of  this  oil  varies  from  R1-5  to  R6  per  maund  of  259>.  In  South 
Arcot  it  is  procurable  at  R 27-1 2-5  per  candy. 

"The  prices  per  maund  at  the  undermentioned  stations, fcx*  the  quarter 
ending  31st  October  1854,  were  as  follows  :— 


Arcot    . 
Bangalore     • 
Bellary 
Berhampore 
Cannanore     . 
Cuddapah 

iaulnaJi 
abbalpur 
iadras 
Masulipatam 


a  a.  p, 
380 
3    7 

3    2 

2    8 

6    o 
2  13 

2  6 
I    5 

3  14 
3    o 


a  a.  p. 

Madura 

•    5    8    3 

Mangalore      . 

.         .418 

Najrpar 

.      I    13     0 

Palamcottah  • 

•     4  13     0 

Panlghaut 

•370 

Samulcottah  . 

•    3  10    8 

•     3     3   II 

Trichinopoly  • 

.        .418, 

Vellors  . 

•    3  14    0 

Vizr^apatam  • 

•    330 

'*  In  England  this  oil  is  chiefly  used  for  the  manufacture  of  soap,  and 
for  burning  in  table  lamps,  for  which  it  is  better  suited  than  oocoanut  oil, 
owing  to  the  lower  temperature  at  which  it  congeals,  although  the  light  it 
gives  is  not  so  bright.  In  India  it  is  chiefly  emplo)red  in  cooking,  for 
anointing  the  body,  for  making  soap,  for  burning  in  lamps,  &c.,  and  by 
the  dyer  to  brighten  and  fix  his  colours. 

<*  The  following  tables  will  show  the  quantity  and  the  destination  of  the 
exports  of  this  oil  :— 
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Oil 

ou 

Seed 


fGals.  i9»53o 

•  •1514,776    ^ 

jQr.   17.518 

•  •  tRi»6o,i34 

{Gab.  119,180 
R73,63S 
CCwt.  i»i98,o79 

•  •  \R6.93,7«o 


ai 

Seed 


Oil 
Seed 


Exported  to  the— 

United  Kingdom  • 

Ceylon   .         •  .         . 

France  •        •  •        • 

Pegu      •        .  .         . 

Bombay         •  •        • 
Malacca 
Travancore   . 
Mauritius  and  Bourbon 


(Gals.  53>73i 
•        •  1R36,294 

fCwt.  144,125 
•  \R3,99,4ia 
Year,  t854'SS> 

CGals.  17,139 

'  1  Rl2,720 

jCwt-  167,334 

Sbbd. 
Cwt.         Gab. 


12,713 
590 
287,225 
741 
113 
33 
148 


43,043 
2,968 

19^698 

3*593 
4,332 
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"  The  *  second  sort  gingelly '  sometimes  called  *  bastard  gingelly  *  is 
extracted  from  a  variety  of  sesamum  above  mentioned.  It  differs  but 
little  from  the  true  gingelly ;  the  quantity  of  oil  yielded  by  an  equal 
amount  of  seed  is  somewhat  less,  but  there  appears  to  be  no  difference  in 
the  quality  of  the  product. 

"  The  following  remarks  upon  the  cultivation  of  the  true  gingelly,  and 
its  varieties  in  the  Rajamundry  District,  have  been  furnished  by  F.  Oop- 
lestone,  Esq. — 

Gingelly t  or  first  sort  Gingelly  {the  black  seed)* — This  is  the  pro- 
duce of  the  hill  country  called  Reddyseema  in  the  Rajamundry  District. 
It  is  generally  sown  at  the  commencement  of  the  monsoon  (June),  and 
ripens  in  four  months,  160  seers  of  seed  yields  50  seers  of  oil  which  is  clear 
and  sweet.    The  current  value  of  the  seed  is  R50  per  candy  of  500ft. 

Bastard  Gingelly^  or  second  sort  Gingelly,  is  the  worst  variety  of 
this  plant ;  the  seeds  are  of  mixed  colours,  white,  red,  and  black.  It  is 
usually  sown  in  the  month  of  Chyteari  (April)  and  ripens  in  three  months, — 
160  seers  of  seed  yield  35  seers  of  oil,  which  is  of  a  brown  colour  and 
bitter.    The  current  value  of  this  seed  is  R35  per  candy  of  500ft. 

White  Gingelly  is  sown  in  the  month  of  Myglam  (January-Febru- 
ary), and  ripens  in  three  months  and  a  half.  The  oil  is  clean  and  sweet, 
160  seers  of  seed  yield  44  seers  of  oil,  the  current  value  of  the  seed  is  R44 
per  candy. 

Pyr4  Nuvulu  is  the  red  seed,  sown  generally  on  the  islands  called 
Lunkaloo.  It  ripens  in  three  months,  160  seers  of  seed  yield  45  seers  of 
oiU  The  current  price  of  the  seed  is  R42  per  candy.  The  term  '  Pyrd  ' 
is  applied  to  the  season  after  the  general  harvest  in  January,  trsjr.,  Febru- 
ary, March,  and  April,  and  has  no  reference  to  these  seeds  except  as  in- 
dicating the  time  of  their  sowing. 

The  exports  of  this  oil  and  seed  are  included  in  those  of  Gingelly." 

II.— BOMBAY. 

In  the  Western  Presidency  it  would  appear  that  pure  sesamum  seed 
^s  rarely  ground  by  itself.  The  oil  is  extracted  chiefly  by  Lingayet  Ganigrds 
from  sesamum.  Unseed,  safflower,  and  castor  seed,  grown  in  the  district  and 
bought  by  the  oil  pressers  from  the  growers.  From  sesamum  the  oil  is  extract- 
ed by  pressing  the  seeds  in  an  oil-mill.    The  mortar  of  the  oil-mill  is  a  huge 
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stone  8  feet  long  and  about  la  feet  round.  The  lower  part  is  buried 
in  the  ground.  The  upper  3  feet  are  hdlowed  out  and  lined  inade 
with  wood,  which  has  to  be  renewed  once  a  year.  None  <rf  the  three 
grrains,  sesamum,  linseed,  or  safHower.  is  put  alone  in  the  mortar.  If 
any  of  these  is  pressed  by  itself  it  yields  little  oil,  while  <rf  equal  quan- 
tities of  any  two  or  more  01  these  grains  are  Dressed  together,  the  outturn 
is  greatly  increased.  After  the  stone  mortar  has  been  freshly  lined  with 
wood  it  does  not  hold  more  than  29ft  (8  seers)  of  seed.  Afterwards  when 
the  roller  or  piston  wears  away  the  wood,  the  mortar  holds  daily  a  larger 
quantity  of  grain,  till  in  the  course  of  a  year,  it  can  hold  115ft  (32  seers) 
of  seed.  Beme  putting  them  into  the  mortar  the  seeds  are  slightly  wetted. 
The  roller  is  turned  round  and  round  in  the  mortar  by  means  of  bullocks 
yoked  to  a  cross  shaft  which  is  attached  to  the  roller  from  the  outside.  This 
process  expresses  and  separates  the  oil  from  the  seed.  The  oil  is  taken 
out  for  use,  and  the  crushed  seed  is  scraped  out  and  used  as  caUle  food. 
When  a  mortar  holds  only  3(^  (8  seers)  of  seeds,  two  bullocks  take  about 
two  hours  to  express  the  oil.  When  the  mortar  begins  to  hold  up  to  11^ 
(3a  seers),  the  pressing  takes  about  twice  as  lone.  So  with  a  freshly  re- 
paired mill,  oil  is  drawn  out  six  times  a  day  and  only  three  times  when 
the  wooden  lining  gets  worn. 

IIL-NORTH-WEST  PROVINCES  AND  OUDH. 

Messrs.  Duthie  &  buffer  furnish  the  following  facts  r^;arding  the 
system  pursued  in  these  provinces  in  the  expression  of  the  oil :  — 

**  The  oil  is  extracted  by  simple  pressure  in  a  mill,  which  is  identical  in 
form  with  the  kolhu  or  pestle-mortar  used  for  crushing  sugarcane,  but  of  a 
smaller  size.  The  mill  is  worked  by  a  single  bullock,  which  has  its  eyes 
blind-folded  to  prevent,  so  it  is  said,  giddiness.  The  animal  is  generally 
driven  by  a  man  or  boy  seated  cm  the  revolving  beam,  but  a  wdl-trained 
bullock  may  often  be  seen  patiently  ^oing  its  round  without  any  one  to 
look  after  it.  Oil-pressing  is  the  peculiar  occupation  of  a  caste  of  men 
called  Ulist  who  are  usually  remunerated  for  the  labour  of  pressing  by 
receiving  the  oil-cake  and  a  wage  of  grain  equal  in  weight  to  the  oil  ex- 
pressed. The  oil-cake  is  used  as  cattle  food,  and  in  the  western  districts  is 
much  prized  on  this  account,  there  being  a  considerable  traffic  in  it  It  is 
reported  to  be  even  occasionally  used  as  human  food  by  the  poorer  classes 
in  times  of  distress.  Till  oil  is  not  only  eaten  raw  after  the  manner  of  other 
oils,  but  is  also  commonly  used  in  the  manufacture  of  sweetmeats  and  in  adul- 
teration of  ghu  It  is  occasionally  used  for  lighting,  and  gives  a  clearer  light 
than  other  vegetable  oils,  but  burns  more  rapidly.  Anointing  the  body  is 
another  use  to  which  it  is  applied  either  in  the  crude  state,  or  scented,  when 
it  is  termed  fhulel "  (Field  and  Garden  Crops,  Pi.  11.,  37S. 

The  method  of  preparing  the  oil  in  the  Himalayan  Districts  has  been 
described  as  follows  by  Mr.  Atkinson  :— "Ihe  mode  of  extracting  the  oil 
is  usually  the  same  in  the  hills  and  Bhabar.  The  seed  is  first  sifted, 
cleaned,  and  dried,  and  then  put  into  a  kolhu  or  press  worked  by  hand  or 
by  oxen.  A  little  water  is  added,  and  after  some  time  the  oil  runs  out. 
The  oil  is  then  strained  or  allowed  to  stand  in  shallow  vessels,  when  the 
impurities  sink  to  the  bottom.  Every  three  parts  of  good  seed  yield  one 
part  of  oil,  which  has  risen  in  price  much  of  late  years  and  renders  til  a 
very  valuable  crop." 

IV.— BENGAL. 

Very  little  of  a  definite  nature  has  been  published  regarding  the 
methods  pursued  in  the  Lower  Provinces  in  the  preparation  of  this  oil.  The 
exports  from  Calcutta  average  only  about  3,000  gallons,  so  that  the  subject 
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is  of  small  importance.  The  following  abstract  account  of  the  process 
adopted  in  Behar  may,  however,  be  here  given  :— Mr.  R.  W.  Bingham,  in 
reporting  of  the  resources  of  the  Sasseram  District,  observed  that  of  this  seed 
there  are  two  kinds,  and  that  both  are  extensively  sown  in  various  parts. 
The  first  is  sown  in  July,  and  is  ready  for  reaping,  say,  in  November ;  the 
second  is  sown  in  Augfust ;  both  crops  come  to  maturity  nearlv  at  the  same 
time.  These  plants  are  also  sown  as  auxiliaries,  but  with  the  nighland  rain 
crops,  such  as  Ruhur,  Motha,  etc  The  seed  has  about  the  same  value  as 
Sursun  in  the  baziirs,  but  the  oil,  being  thinner  and  purer,  and  almost 
tasteless,  while  burning  with  little  smoke^  is  extensively  used  in  Indian 
perfumery.  It  is  extracted  from  the  seed  in  the  same  manner  as  mustard 
seed.  The  residue  or  cake  is  eaten  by  the  poorer  classes  as  an  article  of 
food,  and  is  greedily  devoured  by  cattle.  It  grows  in  sandy  loams  (Agri.* 
Horti.  Journ.,  XI Ly  jjp). 

TRADE  IN  GINGELLY  OR  SESAMUM. 

OIL  AND  DREGS. 

Foreign  Exports.^ t  seems  almost  unnecessary  to  offer  further  com- 
ments on  the  subject  of  the  Indian  trade  in  this  oil  than  has  already  been 
made.  For  some  years  past  the  exports  to  Europe  have  entirely  disappearai, 
and  the  bulk  of  the  oil  which  leaves  India  is  now  consigned  to  Arabia. 
The  following  table  g^ves  the  volume  and  value  of  the  oil  exported,  and 
shows  at  the  same  time  the  proportion  of  the  total  of  the  oil  exports  sent  to 
Arabia  and  of  the  oil  dregs  shipped  to  Ceylon  during  the  past  ten  years  :*- 

Statement  showing  the  Exports  to  Foreign  Countries  of  Gingelly  Oil  and 
the  Dregs  of  the  Oil. 


GiNGBLLY  Oil. 

Dregs  of  the 
Oil. 

Total. 

Countries  TO 

WHICH  greatest 
gUANTlTIESt 

WERE 
CONSIGNED. 

Quan- 
tity.  . 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Gin- 
gelly 
Oil. 

Drbgs 

OP  THE 

Oil. 

Arabia. 

Ceylon. 

I880-8I    . 

Gallons. 
118,750 

R 

1,36,770 

Gallons. 
51,612 

R 
i.»9,833 

GaUotts. 
174,363 

R 
2,56,603 

Gallons. 
60,721 

Gallons. 
51.612 

1881.83   . 

111,701 

1,20,183 

49.380 

1,07,398 

161,081 

3,27,480 

79.381 

48,450 

1882-83    . 

103,812 

1.11,5" 

47.270 

98,729 

151,082 

3,10,240 

74.323 

42,564 

1883-84  . 

89,01a 

1.03.309 

70,115 

1.38,375 

159.127 

2,41.684 

53.169 

57,779 

1884-85  . 

87,896 

99,722 

53,813 

1,20,876 

140,709 

3,30,598 

52,974 

38,571 

188586  . 

77.625 

89.636 

51,389 

1,00,966 

128,914 

1,90^603^ 

53,001 

36,085 

1886-87  . 

9^,169 

1,06,430 

S1.817 

1.03,253 

149.986 

3,09,685 

68,591 

35.017 

1887-88    . 

76,3" 

84,820 

41,196 

81,713 

"  17.507 

1.76,533 

42,899 

33.804 

1888-89  . 

72,159 

98,644 

49.703 

1,00,597 

121,863 

1,99.241 

38,346 

36,413 

i889i>o    . 

91,120 

1.31.216 

50,308 

'.03,588 

14M28 

2,34.804 

50,333 

37.235 

MANUPAC- 
TURS 

in 
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SESAMUM  SEED. 

Internal  and  Coastwise  Trade.— The  section  '*  Cultivation,"  of  this 
article,  deals  with  certain  features  of  the  trade  in  sesamum  seed.  It  opens 
by  republishing  the  forecast  of  the  crop  for  1890-91  which  was  issued  by 
the  Revenue  and  A£p*icultural  Department  of  the  Government  of  India,  and 
after  reviewing  that  forecast  g^ves  a  series  of  notes  on  the  systems  of  culti- 
vation pursued  in  the  various  provinces.  The  statement  there  given  inci- 
dentally manifests  many  features  of  the  trade,  and  it  shows  the  relative 
importance  of  the  producing  provinces  by  giving  the  areas  devoted  in  each 
to  the  crop.  Thus,  for  example.  Table  A  (p.  51 6)  shows  the  normal  sesa- 
mum area  in  the  provinces  for  which  definite  agricultural  statistics  are 
available.  These  are  Bombay,  609,000;  Madras,  531,000  ;  the  Central 
Provinces,  337,932;  the  Panjab,  187,000;  the  North-West  Provinces  and 
Oudh,  175,000;  Berar,  144,000;  and  Sind,  130,000  acres.  While  Sind 
would  thus  appear  the  least  important  of  the  provinces  named,  an  inspec* 
tion  of  Table  B  (p.  517),  whicn  exhibits  the  land  trade  by  rail  and  rrver, 
will  be  found  to  reveal  the  fact  that  as  a  producing  province,  in  the  export 
trade,  it  is  perhaps  the  most  important,  being  followed,  by  the  Central 
Provinces  and  then  by  Bombay.  Madras,  on  the  other  hand,  which  has  the 
largest  area,  in  some  of  the  annual  returns  of  sesamum  cultivation, 
participates  to  a  very  small  extent  in  the  internal  trade  which  is  registered 
on  rail  and  river  routes.  But  Table  B  has  been  drawn  up  with  a  view  to 
show  the  gross  imports  by  rail  and  river  from  the  produang  areas  to  the 
chief  port  towns— the  towns  from  which  the  foreign  exports  are  obtained. 
It  takes,  accordingly,  no  cognisance  of  the  exports  from  these  towns  to  the 
provinces  of  India,  so  that  the  figures  given  are  not  net  imports.  Further, 
since  it  does  not  embrace  the  coastwise  transactions,  the  quantities  shown 
against  the  port  towns  are  not  even  the  total  g^ss  imports.  To  these 
would  have  to  be  added  the  coastwise  consignments,  in  order  to  furnish 
what,  to  the  mercantile  public,  would  seem  required,  namely,  the  grand 
total  of  all  imports  by  whatever  routes  conveyed.  It  has  already  been  re- 
marked that  returns  of  road  traffic  are  not  available.  Relatively,  however, 
while  important  in  the  local  interchanges,  from  town  to  town  and  district 
to  district,  throughout  the  empire,  in  the  case  of  the  port  towns  the  supplies 
drawn  along^  the  roads,  are,  it  may  be  said,  less  important.  The  drain  wnich 
takes  place  into  the  great  commercial  centres  is  lar^fely  the  consequence  of 
foreign  demand,  and  the  ultimate  controlling  power  is  the  European  dealer 
who  naturally  finds  the  largest  and  best  markets  in  tracts  of  the  country 
tapped  by  rail  and  river  means  of  transport.  The  error  in  the  returns  of 
the  port  towns,  due  to  defective  registration  of  road  traffic,  may  in  this  case, 
therefore,  be  set  on  one  side.  But  in  one  province — Madras—a  far  more 
serious  drawback  to  an  accurate  analysis  of  commercial  transactions  is 
dependent  on  the  canal  traffic  The  writer  has  unfortunately  been  unable 
to  overcome  this  difficulty,  since  the  trade  in  oil  seeds,  borne  on  the  canals 
to  the  Madras  port  towns,  is  not  separately  distinguished.  The  balance 
sheet  which  he  has  worked  out,  therefore,  for  the  commercial  coast  towns  of 
Madras  shows  on  an  averaee  an  excess  of  exports  over  imports,  of  some 
20,000  tons.  In  only  one  other  province,  namely,  Sind,  is  there  a  similar 
excess  of  published  exports  over  imports  which  amounts,  on  an  average,  to 
some  3,000  tons.  Doubtless  this  is  due  to  the  extensive  boat  traffic  on 
the  numerous  mouths  and  affluents  of  the  Indus,  a  proportion  of  which  very 
probably  escapes  registration.  It  may,  however,  with  these  admissions  of 
imperfection,  serve  a  useful  purpose  to  give  here  a  balance  sheet  of  the 
port  towns  so  far  as  it  has  been  possible  to  obtain  the  facts  necessary  for 
that  ptupose :— 
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Analysis  of  the  Sesamum  Seed  Trade  with  the  Chief  Port  Towns  of  India  for 

the  year  1888-89. 


By  Rail  and  River      . 
By  Coastwise      . 
By  Foreign 

Total 
Less  Exports 

Net  balance  available  for 
local  consumption  . 

Imports. 

Exports. 

Bombay 

Cwt. 

758,585 

160,239 

15,996 

Cwt. 
13,390 

708^469 

934,830 
796,356 

796,356 

138,464 

... 

Calcutta    . 

By  Rail  and  River     • 
By  Coastwise     . 
By  Foreign 

Total 
Lew  Exports 

Net  balance  available   for 
local  consumption  . 

105,031 

88,644 
32,785 

134,303 
ia3,57i 

123,571 

... 

10,731 

... 

Madras  Ports     .        .        .( 

(Madras,   Pondicherry,  Ne-l 

^patam,  Tuticorin,   andi 

Calicut).                             t 

By  Rail  and  River      . 
By  Coastwise     . 

lllt^    :    :    : 

Total 
Deduct  Imports 

Excess  not  accounted  for : 
no    supplies    for    local 
consumption  . 

75,500 
10,041 
i8.ia8 
Notav 

15,989 
193,939 

M6/5I3 
ailable. 

103,669 
••• 

io3!669 

•  a. 

442,872 

Karachi 

By  Rail  and  River      , 
By  Coastwise     . 
By  Foreign 

Total 
Deduct  Imports 

Excess  not  accounted  for: 
no     supplies     for   local 
consumption   . 

4,593 

^         7 
40,037 

459»549 

428,374 

499,593 
428,374 

71,219 

Burma 
(Rangoon  and  Moulmein). 

By  Coastwise     . 
By  Foreign 

By  Transfrontier  routes  to 
Upper  Burma 

Total 
Less  Exports     . 

Net  balance  available   for 
local  consumption  « 

242,325 
29,128 

10,868 

3,oao 
30 

18,745 

283,331 
21,795 

21,795 

260,526 

... 

THADB 

in 

SMd. 

iDtemal. 
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It  will  thus  be  seen  that  far  from  Madras  being  an  unimportant  prov- 
ince in  the  til  supply,  it  is  more  important  than  Sind.  The  details  of  the 
fibres  given  under  the  headings  Rail  and  River,  as  also  those  for  coast- 
wise trade,  show  that  practically  the  total  Madras  exports  are  drawn  from 
Madras  province,  whereas  about  one-third  of  the  Sind  exports  consists  of 
Panjib  seed.  The  figure  given  under  Bombay  is  the  highest  of  all,  but  the 
share  taken  by  the  Presidency  in  the  production  of  that  export  is  remarkably 
low.  Indeed,  it  may  be  said  that  the  Central  Provinces  and  the  Nizam4 
Dominions  produce  the  ^i7-seed  which  appears  in  Bombay  returns,  since  the 
Presidency  furnishes  on  an  average  less  than  one-fifth  of  the  total  exports. 
In  fact,  Goa  contributes  as  a  rule  larger  quantities  annually  to  Bombay  port 
town  than  the  Presidency  does.  This  latter  fact  exhibits  the  importance  of 
giving  along  side  of  the  rail-borne  trade  to  the  port  towns,  the  transactions 
which  take  place  along  the  coast.  Small  quantities  are  drawn  to  Bombay 
by  rail  from  Rijputana,  the  Pan  jib,  the  North- West  Provinces,  Berar, 
and  Madras.  It  will  thus  be  seen  that  the  great  tableland  which  extends 
from  the  frontier  of  R4jputana  to  Madras  and  east  and  north-east  of  the 
Gangetic  basin  is  the  chief  ^//-producing  area  of  India.  In  the  case  of  Sind, 
the  high  export,  relatively  to  the  small  extent  of  land  returned  as  under  the 
crop,  probably  denotes  a  smaller  local  consumption  than  is  the  case  with 
the  other  provinces  of  India. 

An  important  feature  of  the  Madras  trade  in  gingelly  seed  is  the  fact 
that  that  province  furnishes  Burma  with  the  very  large  quantities  which  it 
requires  annually.  Bengal  draws  its  supplies  chiefly  from  the  Lower  Prov- 
ince and  from  Assam  and  its  exports  are  comparatively  unimportant.  In- 
deed, Madras  sends  to  Burma  alone  considerably  more  than  the  total  ex- 
ports from  Bengal.  The  North- West  Provinces  and  Oudh,  while  they  fur- 
nish smairquantities  to  Bombay  and  still  smaller  quantities  to  Bengal,  may 
be  said  to  grow  til  purely  for  local  consumption.  As  has  been  stated,  the 
Central  Provinces  furnish  the  largest  quantities  which  appear  in  Bombay 
trade  returns,  but  at  present  these  provinces  export  little  ox  no  til  to  Bengal. 

ForeigiiTrftde.— With  regard  to  the  Foreigii  trade  iii  ^7  seed  it  may  be 
said,  that  while  the  exports  have  greatly  expanded  during  the  past  30  years, 
they  might  be  described  as  ha  vine  been  practically  stationary  for  the  past 
ten  years.  This  view  of  the  trade  may  be  demonstrated  by  the  following 
averages  of  the  quinquennial  periods  ending  31st  March  1875,  *'<#•»  580,943 
cwt. ;  1880,  1,317,279  cwt. ;  1885,  2,324,028  cwt. ;  and  1890,  1,986,820  cwt 
The  highest  recorded  exports  took  place  in  the  year  1883-84,  when  they 
stood  at  2,843,382  cwt.,  since  which  date  they  have  fluctuated  at  about 
2,000,000  cwt.  It  has  already  been  stated  that  the  bulk  of  these  exports 
go  to  France.  The  following  table  exhibits  the  total  exports  during  the 
past  twenty  years  as  well  as  the  share  taken  in  tliese  by  France  :— 
Exports  (f  Sesamum-seed from  India, 


Year. 

Quantity. 

Value, 

Voantity 
consigned 
to  France. 

1870-71       . 
1871-72       . 
1872-73       • 
1873-74      . 
1874-75      . 

Average 

Cwt. 

779,333 
565,854 
447,878 
908,430 
1,203,222 

R 

46,75,615 
33,95,224 
26,87,275 
54,49,184 
72,28,920 

46,87,243 

Cwt. 

505,619 
495*414 
428,735 
828,578 
1,081,715 

580,943 

668,012 
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Year. 

Quantity. 

Value. 

Quantity 
consigned 
to  France. 

1875-76      .•••«.. 

1857-78       '.!!'.         \        \        '. 

1878-79 

i879-»o 

Cwt. 
1,409,908 
1,307,815 
1,158,803 
1,039,687 
1,670,185 

R 
78,74,782 
86,82,937 
84,82,262 
79,96,210 
1,19,79,042 

Cwt. 

535,501 
1,172,219 
1,000,381 

834,502 
iM2o,o79 

Average 

1,317,279 

90/13,046 

992,556 

1880^1 

1881-82 

1882-83 

1883-84 

1884-85      • 

1,907,008 
1.917.854 
2,3o5.4M 
2,843,382 
2,646,484 

ixJ«,26,933 
1,21,77,307 
1,46,23,753 
1,97.97,536 
1,92,30,128 

1,619,501 
1.493.429 
1,922,382 
2,045,140 
1.854.186 

Average 

2,334,028 

1,57,91, I3> 

1,784.927 

1885-86 

1886-87      • 

1887^ 

1888-89      •        • 

1889-90 

1,759,343 
3,114,484 
2,747,270 
1.537.444 
1,775,559 

1,19,41,829 
1 ,41,08,994 
1,87,70,501 
1,14,70,019 
1kJo,98,8i3 

1,154,465 
1,509,506 

1,855,849 
1,121,999 

1,205,929 

Average 

1,986,820 

1,38,78,031 

1,369,549 

TRADE 

In 
Seeds. 

Foreign 
Exports. 


It  has  already  been  pointed  out  that  the  bulk  of  the  exports  go  to 
France  where  it  is  understood  the  oil  is  expressed  and  finds  its  way  into 
European  commerce  as  a  substitute  for,  or  adulterant  with,  olive  oil. 

Trans-frontier  Trade.  -  In  the  table  which  gives  above  a  balance  sheet 
of  the  published  items  of  the  Burmese  trade  in  gingelly-seed,  the  transac- 
tions between  the  Lower  and  the  Upper  Provinces  have  been  shown  as  if 
across  the  frontier  of  British  possessions.  This  was  thought  desirable  in 
order  to  demonstrate  the  very  large  annual  consumption  of  Madras  seed 
which  takes  place  in  the  Lower  Province.  The  actual  transfrontier  trade, 
to  and  from  the  provinces  of  India,  could  not  be  given  in  the  balance  sheet 
(p.  539, t  since  the  quantities  carried  doubtless  figure  in  the  rail  and  river- 
borne  trade.  Of  the  transfrontier  imports  into  British  India  the  largest 
c]uantities  are  drawn  from  Kashmfr.  During  the  past  two  years  these  were, 
in  1888-89  2,965  cwt.  and  in  1889-go  7,048  cwt.  Next  in  importance  stands 
Nepdl  which  in  1889-90  furnished  India  with  3,685  cwt.;  then  comes  Khe- 
lat  (the  trade  from  which  has,  however,  been  declining)  with  1,857  cwt.,  i»nd 
last  of  all  Hill  Tipperah  with  1,781  cwt.  in  1889-90.  The  exports  from 
British  India  across  the  frontier  are  very  insignificant. 

In  concluding  this  brief  review  of  the  sesamum-seed  trade  it  may  be 
of  value  to  reiterate  that  there  are  two  forms  each  of  which  possesses  to  a  cer- 
tain extent,  properties  peculiar  to  itself.  These  forms  do  not  appear  to  have 
been  separately  recognised  in  European  commerce.  Were  a  preference  to 
arise  in  the  foreign  demands,  the  one  or  the  other  might  be  separately  grown 
to  any  required  extent.  They  are  sown  at  different  seasons ;  the  black 
form  comes  into  market  after  the  ist  of  May  and  the  white  not  till  some  short- 
time  after  the  ist  of  August.  The  so-called  white  gingelly  seed  varies  in 
colour  considerably  from  pure  white  to  pink  or  red.  The  crop,  which  ripens 
in  August,  however,  never  becomes  black,  and  in  point  of  percentage  of  oil 
It  yields  less  than  the  black  or  May  crop.     It  will  be  observed  from  the 
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remarks  regarding  cultivation  above,  that  the  periods  of  sowing  and  reap^ 
ing  these  two  crops,  vary  slightly  in  the  provinces  of  India.  Thus,  for  ex- 
ample, the  black  seed  is  in  Bengal  sown  in  June  and  the  white  in  August, 
and  the  crops  come  into  market  about  November  and  December  instead  of 
May  and  August.  This  fact  may  be  accepted  as  corroborating  the  view 
of  extensive  adaptations,  through  antiquity  of  cuftivatk>n,  or  o?  consider- 
able (almost  specifk)  differences  in  the  characteristics  of  the  two  crops* 

(W.  R.  Clark.) 
SESBANIA,  Pers.;  Gen,  PI.,  L^s^- 
Sesbania  aculeata,  P^rj.  /  Fl.  Br,  Ind.,  IL,  114;  Legumings*. 

Syn.— iEsCHYNOyBNE   BISPIKOSA,  Jacq,  /  iB.  SPtNULOSA,  Ro^di, ;  COR0»> 
NiLLA  ACULBATA,  WUld,    Several  varieties  of  this  species  are  describecf 
in  the  Flora  of  British  India* 
Var.  i.—palndoia=ig,  paludosa  &  ulkhnosa,  RosA,^  PI.  IntUr 

Bd,  C,B,C,,  S70, 
Var.  2.^sericea.S.  skricba,  DC,  Prodr.,  11.,  966. 
Var.  3.— cannabina  »S.  cannabina,  Pers^  iEscHVNOifBNB  cAHifi»- 

BINA,  RetM.;  CORORILLA  CANNABINA,    WUld, ;    S.  AFFIRIS,  Sckrod. 

Vtrn*^ fayanti,  brikat'-chakramed^  Hind.;  7ayanH,  dkanicha,  dhunchir 

dhunsha,  Beng.  ;  Dhandain,  N.-W-  P. ;  yk^an,Jhanjhan^Jainiart  Pb.  j 

Gadoreji,  SiND  t  Rdn^skewrd,  Bomb.  ;  Kdn'sevari,  bhuiavalt,  ran  skevini. 

Mar.  ;  ErrajHuga,  erra-jilgua,  Tel.  ;  Nyaek,  pouk,  najan  hen.  Burn.  ; 

Jayanti,  Sans. 

References.— z>C.,iVMl.  II.,  265;  Roxb.  Fl.,  Ind.JSd.  C.S.C,  57<f;  Dal^- 

&  Git's,,  Bomb.  PI.,  62:  Stewart,  Pb.  PL,S6;  Sir  W.  Elliot,  Ft.  Andk-, 

52  ;  U.  C.  Dutt,  Mat.  Med.  Hind.,30t ;  Baden  Powell,  Pb.  Pr.,  Jf  a,  509! 

Royle,  Fib.  PI.,  293;  Cross,  Bevan,  &  King,  Rep.  on  Indian  Fibres,  S6r 

Balfour,,  Cyclop  II.,  584;  Smith,  Die.,  tSQf  Kew  Off.  Guide  to  the  Mus. 

oJEc,  Bot,,  40, •  Adm.  Rep.,  B^ng.,   1682-^3*  tSj  Agri.  6*  Hort.  Sac. 

Ind.  Jour,,  IX.,  415  f  (M  S.)  1885,  Vol.  VII.,  Pt,  III,  224,  226,  228  ; 

GaBetteerss-^Bomb,,   V.,  25;  VI,,  14;  XV.,  432;  N.-W.  Prov.,  IV.; 

Ixx. ;  Panjdby  Montgomery,  ig ;  Settle.  Reft.,  Montgomery  Dist.,  rp. 

Habitat.— A  sufPruticose  annual,  met  with  often  in  a  state  of  cultivation, 

on  the  plains  of  India  from  the  Western  Himalaya  to  Ce^^lon  and  Siam. 

It  has   a  cosmopolitan  distribution  throughout  the  tropics  of  the  Old 

World. 

CuLTivATiON.^It  is  frequently  grown  on  low  wet  ground  which  does 
not  require  much  preparation  as  the  plant  is  hardy.  The  time  for  sowing  is 
after  the  soil  has  been  moistened  bv  the  first  showers  of  April  or  May. 
About  30ft  of  seed  are  allowed  to  tfie  acre,  and  very  little  weeding  is  re- 
auired.  The  crop  is  ready  to  be  cut  in  September  and  October,  but  the 
nbre  does  not  suffer  if  left  standing  till  the  seed  is  ripe  in  November.  It 
is  considered  an  ameliorating  crop.  The  expense  of  cultivation,  includii^ 
land  rent,  is  about  R9  per  acre  (Royle,  Fibrous  Plants)* 

Fibre.— The  STEMS  of  this  plant  have  been  long  emploved  locally  by 
the  Natives  of  various  parts  of  India  to  yield  a  strong  and  useful  fibre,  which 
they  use  as  a  substitute  for  hemp.  Attention  was  direaed  to  this  plant 
by  Dr.  Roxburgh,  who  states,"  It  is  deemed  the  coarsest,  but  not  the  least 
durable,  of  our  Bengal  substitutes  for  hemp.  It  is  reckoned  to  be  more 
durable,  in  the  water  or  for  purposes  where  it  is  often  wet  than  sun,  and 
is  therefore  universally  employed  for  the  drag-ropes  and  other  cordage 
about  fishing  nets. 

Royle  (Fihrqus  Plants)  observes  that  dhunchi  forms  "  a  very  excellent 
fibre  for  common  cord  and  twine  purposes,  and  is  certainly  much  superior 
in  strength  and  durability  to  jute. '  He  states  that  a  rope  made  of  dhunchi 
fibre  was  tried  in  the  arsenal  at  Fort  William  and  broke  with  not  less  than 
75  cwt.,  though  the  Government  Proof»  required  for  such  rope,  was  only 
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40  cwt.  In  1887  dhunchi  fibre  was  examined  by  Messrs.  Oross,  Bevan, 
King  &  Watt,  who  repHOrted  that  it  was  **  a  strong  fibre, "  "  superior  to  jute 
in  strength  and  durability,  and  best  suited  for  the  manufacture  of  cordage, 
for  which  purpose  it  should  be  preferred  to  either  sunn-hemp  or  jute." 

Mode  of  Preparation.— The  process  of  steeping  and  cleaning  the 
fibre  is  similar  to  that  required  for  Sunn  (Crotalarla  jimcea,  q,v.). 

Yield  and  Value  op  Fibre. — In  1840  a  sample  was  shown  to  the 
AgrL-HorticuIturai  Society  of  India  by  M.  Deneef,  who  stated  that  a  Ugdh 
would  yield  173ft  of  fibre  and  92ft  of  seed,  and  that  a  woman  could  dress 
4ft  of  fibre  in  a  day.  Accordine  to  Royle  the  general  produce  of  an  acre  is 
from  100  to  i,oooft  of  ill.cleaned  fibre,  and  the  current  price  of  the  fibre  in 
the  interior,  was  in  his  time  about  Ri-8  a  maund.  The  fibre  was  valued 
at  the  International  Exhibition  in  1851  at  ^f  30.35  a  ton. 

Mediciiie. — The  sebos  of  this  species  are  mentioned  by  Baden  Powell 
in  his  list  of  drugs  5  but  no  information  is  given  as  to  the  purpose  for  which 
they  are  used. 

Food.«The  seeds  were  eaten  at  Poona  during  the  famine  of  1877-78. 

Sesbaniaasgyptiacai  Pers.  /  Fi.  Br.Ind.,  IT,,  114;  Wight y  /r.,  /.  32. 

Sja.  — i^CHVNoyBNB  Sbsban,  linn.  /  iS.  indica,  Burm,;  iCoronilla 

Sbsban,  Willd. 
Vera. — Jaynti,  jaiL  j'hifan,  janjkanp   rdsin,   dkandidin,  jet.  Hind. 

2'ayaniu  BsNG.:  SaorLsewri,  skewari,  BbraRj  TaitimAl,  barjajantu 
RiYA  ;  Joint,  N.-W,  JP.  ;Jaii,f'ani,Jatntar  (Bazar  seeds  — )  riwds^n, 
jel,  Pb.;  Saora,  C.  P.  5  Sewri,  shevdrt,  shewari,  jait,  janjan.  Bomb.; 
Sevari,  Mar.;  Paysiwani,(jVZ.i  Shemari,  ihsitri,  Dec.;  Champai, 
karumsembai,  Tam.:  Suiminia  sominta,  Tel.;  Y^thugyi,  Hurm.; 
Jaintjaintar,  jyantikayjaya^  Sans. 
Refercncet.— Z>C.,  Prod.,  II.,  264;  Boiss.,  PI.  Orient,,  II.,  I93 ;  Roxb.,  PI- 
Ind.,  Ed.  C.B.Cjj,  $^9  S  Brandis,  Par,  Pl,^  t37  S  Kutb,  Pot,  PL  Burm.,  I., 
362  ;  Beddome,  Pt.  Sylv.,  86  ;  Anal.  Gen.,  1. 12,  f.  3 :  Gamble,  Man,  Timb,, 
ii8;  DoIm.  &  Gibs.,  Bomb,  PI.,  Supp.,  21  /  Stewart,  Pb.  PL,  75  ;  Mason, 
Burma  and  Its  People,  504;  Sir  W.  Elliot,  PL  Andhr.,  i6g;  Rheede, 
Hort.  Mai.,  Ill.y  t ,  127  ;  Burmann,  PI.  Ind.,  169  ;  Sakharam  Arjun,  Cat* 
Bomb.  Drugs,  212;  Murray,  PL  &  Drugs,  Sind,  itS  j  Dymock,  Mat. 


Med.W.  Ind.,  2nd  Ed.,  254;  Dymock,  Warden  &  Hooper,  Pharmacog. 
Ind.,  I.,  4J4;  Baden  Powell,  Pb.  Pr.,  342,  $97:  Atkinson,  Him.  Dist. 
{X.,  N.'W.  P.  Ga».),  7S0 ;  Useful  PL\Bomb.  {XXV.,  Bomb.  Gas.),  58, 197  ! 


Moore,  Man.,  Trichinopoly,  SO;  Settlement  Report,  Central  Provinces, 
Nimar,  780  ;  GaMetteers .—Bombay,  V.,  2$;  Panjdb,  (Delhi),  18  ;  N.-W. 
P.,  I.,  80  /  ly.,  Ixx. ;  Mysore  6f  Coorg,,  /.,  S9  /  ^nd.  Porester,  XIII., 
1 20;  Balfour,  Cyclop.  Ind.,  II.,  $84. 

Habitat. — A  soft-wooded  shrub  of  short  duration,  found  throughout 
India,  from  the  Himdlaya  where  it  ascends  to  an  altitude  of  4,000  feet  in 
the  North-West  to  Ceylon  and  Siam.  It  is  cosmopolitan  in  its  distnbution 
throughout  the  tropics  of  the  Old  World.  Brandis  says  that  "  on  the  rich 
alluvial  banks  of  the  Kistna  and  Warna  rivers  in  the  Deccan,  which  are 
submerged  during  the  annual  floods,  it  is  grown  from  seed  as  an  annual, 
attaining  15  to  20  feet  in  one  season." 

Fibre. — ^The  bark  is  made  into  rope  (Brandis). 

Medicine.— -In  Muhammadan  medical  works  the  seeds  of  this  tree  are 
described  as  stimulant,  emmenagogue,  and  astringent.  They  are  used  to 
check  diarrhoea  and  excessive  menstrual  flux,  and  to  reduce  enlargement  of 
the  spleen.  The  Hindus  employ  them  in  ointments  for  the  cure  of  itch  and 
various  other  cutaneous  eruptions,  and  the  juice  of  the  bark  administered 
internally  is  also  given  for  these  purposes.  The  leaves  are  much  used  in 
poultices  to  promote  suppuration,  and  to  resolve  hydrocele  and  rheumatic 
swellings.  In  the  Panjab,  the  seeds  are  applied  externally  mixed  with 
flour  for  itching  of  the  skin.    The  Marathas  have  a  superstition  that  the 
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sight  of  the  seeds  will  remove  the  pain  of  scorpion  stings.  In  Dacca  the 
juice  of  the  fresh  leaves  is  given  as  an  anthelmintic  in  doses  up  to  2  ounces 
(Taylor^  Topography  of  Dacca), 

Special  Opinions. -§**  The  leaves  are  sometimes  ground  up  into  a 
paste  with  turmeric  and  onions  or  garlic  and  used  as  a  discutient.  The 
leaves  when  thus  treated  act  more  as  an  escharotic  than  a  counter-irritant. 
For  persons  suffering  from  coryza  or  nasal  catarrh,  the  flowbrs  are  boiled 
in  g^ngelly  oil  and  the  oil  used  as  a  bath  oil  *'  {Surgeon^ Major  />.  R. 
Thomson^  M,D,,  CLE.,  Madras),  The  root  well  bruised  and  made  into 
a  paste  is  an  excellent  application  for  scorpion  stings.  The  leaves  in  the 
form  of  poultices  applied  to  abscesses  hasten  suppuration  and  draw  the 
pus  towards  the  surface "  {Assistant  Surgeon  N.  C  Dutt,  Durbhanga), 
**The  fresh  root  is  much  praised  by  the  officers  of  the  Baroda  State  as  a 
remedy  for  scorpion  sting.  Passes  with  the  root  in  hand  are  made  along 
the  part  from  the  point  of  extent  of  pain  to  the  seat  of  sting.  In  one  to 
two  hours  the  pain  subsides "  (Assistant  Surgeon  S*  Arjun  Ravat,  L.M., 
Gorgaum,  Bombay).  "  Poultice  of  leaves  useful  in  inflammatory  swellings  ** 
(Assistant  Surgeon  S-  C,  Bhattacherfi,  Chanda,  Central  Provinces). 

Fodder. — The  lbavbs  and  young  branches  are  lopped  for  fodder. 

Structure  of  the  Wood.— White,  soft,  fibrous,  but  rather  close-grained. 
Weight  27ft  per  cubic  foot. 

Domestic. — It  is  g^rown  in  the  Deccan  to  furnish  poles  as  a  substitute 
for  the  bamboo,  and  is  often  uiilised  while  growing  to  shade  and  support 
the  piper  vine  and  various  cucurbitaceous  plants*  The  wood  is  employ- 
ed to  boil  jaggery  and  is  reduced  to  charcoal  for  gunpowder.  In  Burma 
it  is  made  into  children's  toys  [Kurgu  In  Assam  the  soft  pithy  stbms 
are  platted  into  mats,  portions  of  it  being  dyed  black  before  hemg  matted 
so  as  to  work  out  a  bold  pattern  (Crostt  Bevan,  (if  King).  It  is  in  com- 
mon use  in  Bengal  as  a  hedge  plant,  for  which  purpose  its  very  quick 
growth  renders  it  suitable  (Gamble), 

Sesbania  grandiflora,  Pers. ;  Fl.  Br.  Ind,,  II,,  //j. 

Syn. — iCsCHYNOMENBGRANOI FLORA,  Linn,;  AgATI  ORANDIFLORA,  D9S9. 
CORONILLA  ORANDIFLORA,  WUld, 

Vtm. — Agustt  agusta.  bak,  afosti,  basna,  HiND. ;  A/ntsta,  bak,  huka, 
agasti,  oag/al,  buko,  Bbno.;  nadga,  heta,  Bbrak  ;  Bisna^  boko,  N.-W. 
P.;  Augusta,  basna, agdsta.  Bomb.;  Agdstd,  agasti,  shevari,  chopckini. 
Mar.  Agathio,  Guz.;  A^ath-4hi-nar,  agdti,  Tam.;  Avasinana,  avesi, 
Tel.  ;  Agase,  Kan.  ;  Paukpan,  paukhya,  Burm.  ;  Agati,  agasti  maka 
vrandri,  buka.  Sans. 
References.— Z)C.,  Prod.,  II,,  266;  Roxb,.  Fl.  Ind„  Ed.  CB.C,  5^0/ 
Brandts,  For,  Fl„  137  :  Kurg,  Far,  Fl.  Burm  .  /.,  3*52  /  Beddom*,  Fl. 
Sylv,,  t,  86  ;  Gamble,  Man.  Timb,,  119;  Dale,  &  Gibs,,  Bomb.  Ft.  Supp., 
22  ;  Mason,  Burma  and  Its  People,  467,  767;  Sir  W,  Jones,  Treat.  PI. 
Ind,.  143;  Rheede,  Hart.  Mai.,  I.,  t,  5/  /  Ireine^  Mat,  Med,  Palna,4; 
U.  C.  Dutt,  Mat.  Med,  Hind.,  92,  289,  3^2  ;  Murray,  PI,  &  Drugs,  Sind, 
ii8 ;  Dymock,  Mat,  Med,  W.  Ind.,  2nd  Ed..  253;  Dymock,  iVarden, 
Hooper,  Pharmacog,  Ind,,  I.,  472 :  Birdwood,  Bomb,  Prod,,  26,  148 ; 
Useful  PI.  Bomb.  (XXV.,  Bomb,  Gag.),  $8,  isr  ;  Scon.  Prod.,  N.-W.  Prog., 
Pt  V,  (Vegetables,  Spices,  and  Fruits),  9i,93;  Moore.  Man,  Trichin**poly, 
7S;  W.  W,  Hunter,  Orissa,  II.,  i8o,  App,  VI, ;  Settlement  Report, 
Central  Provinces,  Chanda  Dist,,  82:  GaaetUers -.^Bombay,  VI.,  14; 
XV.,  432:  N.^W,  P„  IV„  Ixx,  .  .  t.  .   t.      * 

Habitat.— A  short-lived,  soft-wooded  tree,  which  attains  a  height  of  20 

to  30  feet  and  is  cultivated  in  Southern  and  Eastern  India,  the  Ganges 

Do4b,  and  Burma.    It  is  distributed,  but  usually  in  a  state  of  cultivation, 

to  Mauritius  and  North  Australia. 

Gum.— It  yields  a  gum  resembling  Kino,  of  a  garnet  red  colour  when 

fresh,  but  becoming  almost  black  by  exposure  to  the  air.    This  gum  is 
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partially  soluble  in  spirit  and  also  in  water,  leaving  a  gelatinous  residue  of 
small  bulk  :  it  is  vei^  astringent  (Dyntock), 

Fibre.— The  inner  bark  appears  likdy  to  yield  good  fibre  (Wait,  Cole. 
Exhib.  Cat.). 

Medicine. — ^The  bark  is  very  astringent  and  is  given  in  infusion  in  the 
first  stages  of  small-pox  and  other  eruptive  fevers.  In  many  parts  of 
India  the  JUiCB  of  the  lbavbs  and  flowers  is  used  as  a  popular  remedy 
.  for  nasal  catarrh  and  headache ;  it  is  blown  up  the  nostrils  and  causes  a 
copious  discharge  of  fluid  relieving  the  pain  and  sense  of  weight  in  the 
frontal  sinuses.  The  root  of  the  rol-flowered  variety,  rubbed  into  a  paste 
with  water,  is  applied  to  rheumatic  swellings.  The  leaves  are  said  to  be 
aperient.  A  poultice  of  the  leaves  is  a  popular  remedy  in  Amboyna  for 
bruises.  The  juice  of  the  flowers  is  squeezed  into  the  eyes  to  relieve 
dimness  of  vision  (Dymock;  Arjun  ;  Murray). 

Food  and  Fodder.— The  tender  lbavbs,  pods,  and  flowbrs  are  eaten  by 
Natives  as  a  vegetable  and  in  curries.  When  taken  very  freely  they  are 
apt  to  produce  diarrhoea  (Lisboa),  Cattle  also  eat  the  leaves  and  tbndbr 
shoots. 

Stmctnre  of  the  Wood.— White  and  soft,  not  durable.  Weight  32lh 
per  cubic  foot. 

Homestic  and  Sacred.— The  wood  is  used  in  Bengal  for  the  posts  of 
Native  houses  and  for  firewood  ;  in  Berar  and  the  Deccan  the  tree  is  grown 
as  a  substitute  for  bamboo.  This  species  is  also  used  as  a  support  for  the 
piper  vine.  The  flowers  are  sacred  to  Siva  and  are  supposed  to  repre- 
sent the  male  and  female  ^nerative  organ. 

SESELIi  Zinn./  Gen.  PI.,  /.,  por. 

[UMBELLIFBRiK. 

Seseli  indicum,  W.  6f  A. ;  Fl.  Br.  Ind,  II,,  693  /  Wight,  Ic,  t.  $69: 

Syn.— Athamantha  diffusa.  Wall.;  Liqusticum  indicum.  Wall.  ;  L. 

DIFFUSUM,  Roxh. 

VtrtL^Banjodn,  Binq.  ;  Kirminfp-ajvdn,  Mar.  ;  Vanayamdni,  Sans. 
References.— Z>C.,  Prod,,  IV.,  ts3;  Roxh.,  Fl.  Ind.,  Bd.  C.B.C.,  rji ; 
U.  C,  Dutt,  Mat.  Med  Hind,,  322. 
Habitat. —An  annual  diffuse  herb,  met  with  in  the  plains  of  India  from 
the  foot  of  the  Siwaliks  to  Assam  and  Coromandel;  frequent  in  Central 
Bengal. 

Medicine.— The  seed  is  used  as  a  medicine  for  cattle.  It  is  also  said 
to  be  carminative. 

Special  Opinion.— §  *M  have  found  the  seeds  of  Seteli  indicum  to 
act  as  a  good  anthelmintic  for  round  worms,  and  they  are  also  stimulant, 
carminative,  and  stomachic.  Dose  of  simple  powder,  from  twenty  grains 
to  a  drachm  (Honorary  Surgeon  Moodeen  Sheriff,  Khan  Bahadur,  G.M*, 
M.Cp  Triplicane,  Madras). 

SESUVIUM,  Linn.;  Gen.  PI.,  I.,  835^ 

[Ficoidks. 
Sesuyium  Portulacastrunii  Linn.;  Fl.  Br.  Ind.,  II.,  639; 

Syn. — S.  RBPBNS,  WUld.t  PsAyuANTHR  MARINA,  Hance, 
Vtsn,^Dhdpa,  Bomb.;  Vungaravasi,  Tam.  ;  Vangarreddi  Hra,  Tbl. 
References.— ^0^6.,  Fl,  Ind.,  Bd.  C.B.C,  406;  Dalx  &  Gibs.,  Bomb.  Fl., 
IS;  Sir  W.  Elliot,  Fl.  Andkr.,  tSg ;  Murray,  PI.  &  Drugs,  Stnd,  108  ; 
I^d.  Forester,  ///.,  238;  XU.,  329* 
Habitat— A  succulent  branching  herb,  met  with  on  the  sea-shores  of 
India,  from  Sind  to  Calcutta  and  thence  to  Singapore.     It  is  distributed  to 
tropical  and  sub-tropic^  sea-shores. 
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Foo(L*~In  some  parts  of  the  coast  k  is  cultivated  as  a  aub^titate  for 
spinach,  and  the  sbbds,  twios,  and  leaves  were  extensively  eaten  by  the 
Natives  during  the  famine  of  1877-78. 

SETARIA»  Biauo.;  Gen. PI,  III.,  iroj. 

A  genus  of  grasses  contatning  about  ten  species,  of  which  only  foor  need 
be  here  specially  dealt  with. 

Setaria  ^laucai  Beauv,;  Duthie,  Fodder  Grasses  of  N,  Ind.,  14; 
Pigeon  or  Bottle  Grass.  [Graminea. 

Syn.— Panicum  OLAUcuy,  Linn, ;  PsNNisBTuy  olaucum,  R.  Br, 
Vtra.~^Bandra,  bandri.  Hind.;  Pingunatchi,  Bbnq.;  Kukra,  Santal; 
Kaluku,  BsRARj  Dhusa,  neon,  Bundel.;  Bindra,  N.-W.  P.:  Sandra, 
bandri,  dissi,  kotu,  ban  kangni,  Pb.  ;  Kutta  choH,  soma,  kkarkhura, 
billi,  ckhinchra.  Raj.;  Pskwa^   panhawa,    thoni  wa,    C.  P.;    Bkddli, 
Khandbsr  ;  BhddaU,  Mar.;  Bhadli,  Dbc.;  Nakakora,  Tel. 
R«fereacet.— ^^.  a.  Campbell,  Scon.  PI,  Ckutia  Nagkur,,  No,  p2to: 
Atkinson,  Him,  Dist,,  320 ;  Gametteer,  N.»IV,  P.,  I.,is;  /^.,  Ixsix.; 
Ind,  Forester,  XII,,  App„  23, 
Habitat — An  annual  grass,  very  common  all  over  the  plains  and  up  to 
moderate  elevations  on  the  hills.     A  variety  is  cultivated  as  a  cereal  in 
some  of  the  Bombay  Districts  where  it  is  known  as  bhddh  (Duthu),    It 
thrives  best  on  rich  or  cultivated  ground. 

Food  and  Fodder. — In  the  Central  Provinces  and  Chutia  Nagpur,  the 
GRAIN  of  the  wild  plant  and  in  Bombay  that  of  the  cultivated  variety  is 
used  as  food.  The  grass  in  India  is  considered  a  fairly  good  fodder,  but 
is,  according  to  Synnonds,  unsuited  for  making  hay.  In  Australia  it  is 
said  to  be  highly  valued  as  a  fodder,  and  in  the  United  States,  where  it  is 
called  "  Pigeon  "  or  "  Bottle  *'  grass,  it  is  said  to  furnish  fodder  which  is 
as  nutritious  as  that  from  Hungarian  grass  (S.  italica),  but  less  productive. 

S.  intermedia,  R,  6f  &/  Duthie,  Fodder  Grasses  of  N,  Ind,,  14, 

Vera. — Chiriya-chaina,  N.-W.  P.;  Ckota  sarsaia,  undar punckka.  Raj. ; 

Ckota  chiktya,  noktowa,  sawa,  C.  P.;  Lundi,  Bbrar. 
Reference.— ^A»e^/^,  N,'W.  P.,  IV.,  Ixxix. 
Habitat — This  species  occurs  on  the  plains  of  Northern  India,  and  at 
low  elevations  on  the  hills.    In  the  Central  Provinces,  it  occurs  on  both 
black  and  sandy  soils. 

Fodder. — No  information  seems  to  be  avsulable  as  to  the  nutritive 
value  of  this  species  (Duthie). 

S.  italica.  Beauv,  /  Duthie,  Fodder  Grasses  of  N.  Ind.,  is^ 
The  Italian  Millet. 

Sya.— Panicum  italicum,  Linn, 

Wtstk.'-^Kdngu,  kdngni,  rala,  rawla,  bertia,  kdkun,  Ikakni,  kauni,  khranj, 
kirakang,  ckena,  tdngan,  kora.  Hi  NO.,  BsNO.,  &  Dec  ;  Kola  kangni 
koni,  kanghuni.  Hind.;  Erba,  Santal  ;  Tdnsrun,  (jRnrA;  Rala^  kungni, 
C.  P.;  Kdkin,  Bundbl.;  Kangni,  tdngun,  N.-W.  P.;  Koni,  kangni, 
mandira,  sh4ngura,  china,  gandra,  mundtia,  murhoa,  Kumaon  ;  Shdli, 
pingi,  Kashmir;  Kangni,  chi^rr,  kker,  khauni,  shdli  (a  name  given 
in  Bombay  to  rabi  crop  of  Sorghum,  and  in  Madras  to  wild,  rice),  sdlan, 
shak,  kusht,  gal,  {husket  hangni  called  also  chdnwal  kangni  {lit.  rice  of 
kangani)  according  to  Baden  Powef  f)  prdl  (=  the  straw),  Pb.  ;  Gal, 
Pushtu;  Kirang,  Sind;  Kangni,  kora-kang,  kang,  vavani.  Boys.; 
Kangu,  kdng,  rdle,  rdla,  ckenna.  Mar.  ;  Kang,  kmr&ng,  Guz. ;  Ten- 
nai,  tenai,  Jam.;  Koral4,  kora,  Tel.;  Naoni,  navani,  vavani,  Kan.; 
Tauna,  navaria,  Malay.;  Pyoung-laykouk,  9ami,  pttki,fivRM.;  Tana' 
hdl,  Andaman;  Tana-hdl,  Sing.;  Kangu,  kanguni, prtyangu,  Sahs, ; 
Dukhn  (according  to  Ainslie),  ARAB;  Gal,  arjsun,  Pers.;  Cajt  kke. 
Cochin  China. 
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References. — DoLm,  &  Gibs,,  Bomh,  Fl,  Supp.,  98;  Stewart,  Pb.  PI.,  $$9  ; 
DC,  Orig,  Cult.  Pl.,3^8;  Ainslie,  Mai,  lnd,,I„  226;  Mason,  Burma  and 
Its  People,  476,  8t6;  Sir  W,  BUiot,  ^7.  Andkr,,  82,  gg  :  U,  C,  DuH,  Mat. 
Med,  Hind,,  so3;  Birdwood,  Bomb,  Prod,,  ii:  Baden  Powells  Pb,  Pr,, 
237, 383 ;  Drury,  U,  PI,  Ind„  326;  Atkinson,  Him,  Dist,  {X.,  N.-W.  P. 
CaM,),  JJO,  68g;  Duthie  &  Fuller,  Field  and  Garden  Crops,  Fart  II,,  S; 
Useful  PL  Bomb,  [XXV,,  Bomb,  GaM,),  18^,  276  ^-  Church,  Food-Grains, 
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221 ;  Morris,  Account   Godamery,  68;  Moore,   Man,  Trichinapoly,  72 ; 
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5omery,  t07 ,'  Kangra,  2$;  Simla, xl.,  App,  IL,4;  Jhang,  8s,  97  /  N,'W, 
\,  ABamgarh,  7/5  /  Banda,  49  ;  Centra!  Provinces,  Chanda,  81  •   Upper 
Godavery,  3S;  Nursingpur,  52;  Baiiool,63  ;  Noshungabad,  1*6/  Gaset- 
teers  .'—Bombay,  VIII,,  t8M;  XV „  Pt,  II,,  18;  PanjM,  Hoshiarpur,  94  : 
N.'W,  />.,  /.,  8s ;  IIL,22S;  IV.,  Ixxix.;  Oudk,  A,  419;  Mysore  & 
Coorgi  II.,  It, 
Habitat.— This  millet  is  extensively  cultivated  in  India,  both  in  the 
plabs  and  on  the  hills,  up  to  6,500  feet.     Both  Dr.  Watt  and  Mr.  J.  F. 
Duthie  state  that  it  occurs  wild  in  India  on  parts  of  the  Himdlayan  r^on ; 
but  DeCandolle  appears  to  doubt  whether  it  has  as  yet  been  found  truly 
wild  anywhere.    The  last-named  author,  after  reviewing  the  historical, 
philological,  and  botanical  evidence,  comes  to  the  conclusion,  however,  that 
**  the  species  existed  before  all  cultivation,  thousands  of  ^ears  ago,  in 
China,  Japan,  and  the  Indian  Archipelaeo.*'    "  Its  cultivation  must  have 
early  spread  towards  the  West,  since  we  know  of  Sanskrit  names,  but  if. 
does  not  seem  to  have  been  known  in  Syria,  Arabia,  and  Greece,  and  it  is 
probably,  through  Russia  and  Austria,  that  it  early  arrived  among  the 
lake-dwellers  of  the  stone-age  in  Switzerland.*'    IVIr.  Duthie  says  it  is 
"  both  wild  and  cultivated  in  India  and  largely  grown  in  other  warm 
countries.**    "  The  Sanskrit  name  Kangu  indicates  its  antiquity  as  a  culti- 
vated plant  in  India." 

CuttiTatioa  in  India. 
Knngni  is  pretty  generally  cultivated,  although  in  comparatively  small 
amounts,  all  over  India.  It  is  usually  sown  as  a  kharif  crop ;  but  the 
same  land  is  often  twice  sown,  once  at  the  commencement  of  the  rains  and 
a  second  time  between  September  and  the  end  of  January.  Two  principal 
varieties  are  cultivated,  one  straw  yellow,  the  other  reddish  yellow. 

Details  as  to  the  methods  of  cultivation  and  extent  of  the  crop  are  not 
available  for  the  whole  of  India,  but  the  following  extracts  from  District 
Manuals,  Agricultural  Reports  and  other  publications  will  give,  at  any  rate, 
some  idea  of  its  relative  importance  as  a  food  stufi  to  the  Natives  of  India. 
North-Wbst  Provinces.-  Messrs.  Duthie  fit  Fuller  (Field  and 
Garden  Crops  of  ike  Norih^West  Provinces)  give  the  following  account  :— 
**  The  area  under  kakun  is  even  smaller  than  that  under  chehna.  In 
each  of  the  Meerut  and  Rohilkhand  Divisions  it  amounts  to  about  1,200 
acres.  In  the  districts  of  the  Agra  Division  it  is  somewhat  larger  (about 
1,600  acres),  and  in  the  Allahabad  Division  it  reaches  the  comparatively 
high  figure  of  8,000  acres.  The  area  whkh  it  covers  in  the  three  districts 
of  Azamgarh,  Basti,  and  Gorakhpur  is  about  the  same  as  that  in  Rohil- 
khand. In  the  Jhansi  Division  it  is  reported  to  be  grown  on  2,600  acres. 
But  it  is  far  more  commonly  grown  as  a  subordinate  crop  than  by  itself, 
and  these  figures  greatly  under-estimate  its  real  agricultural  importance. 
In  the  Dolb  it  is  commonly  sown  on  judr  or  chart  fields  on  better  class 
land,  and  in  the  Azamgarh  District  it  is  very  generally  mixed  with  sawan, 
•*  It  is  sown  with  the  commencement  of  the  rains  and  reaped  in  Sep- 
tember, being,  as  a  rule,  grown  on  the  good  land  of  the  village,  and  often 
on  the  highly  manured  fields  round  the  village  site.  As  a  general  rule,  it 
is  followed  by  a  spring  crop.    Its  outturn  is  not  so  large  as  that  of  siwan, 
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averafirinff,  when  grown  close,  from  3^  to  5  maunds  per  acre.  Great  loss 
is  suffered  by  the  depredations  of  birds,  who  are  particularly  fond  of  the 
grain,  and  there  is  a  common  saying,  "kakun  kketi,  baj  dharna**  i,e., 
(the  cultivation  of  the  kakun  is  like  keeping  a  hawk).  The  straw  is  no 
more  nutritious  as  cattle  fodder  than  rice  straw,  and  is  therefore  not  set 
much  store  by." 

PANJAB.^Baden  Powell  remarks  :  "  This  mtUet  is  cultivated  in  both 
harvests.  The  grain  is  much  used  in  the  Panjiib  for  feeding  poultry,  etc. 
It  is  very  little  used  as  food  otherwise."  The  Report  of  the  Settlement  of 
the  Simla  District  describes  it  as  "  Sown  in  bakhtl  lands,  generally  on  the 
inferior  fields.  Sown  in  May,  ripening  in  Aser  (15th  September  to  15th 
October),  it  is  not  much  sold,  but  is  eaten  boiled  like  rice.  The  straw  is 
fed  to  cattle  during  the  winter."  In  the  Jhang  District  116  acres  are  said 
to  be  under  this  millet,  which  is  principally  grown  on  the  leased  wells  in 
the  Government  Bdr  to  the  east  of  Jhan^.  Stray  patches  are  also  to  be 
seen  on  wells  in  villages,  generally  associated  with  cotton,  rarely  alone  (^^ 
iUmeni  Report,  Jhang  District), 

Bombay.— In  Bombay,  including  Sind,  the  total  area  under  this  crop, 
durinc^  the  year  1886-87,  is  said  to  have  been  329,819  acres,  and  it  is  re- 
ported to  be  largely  grown,  especially  in  the  Kamatak  and  Satara. 

Madras. — In  the  Madras  Manual  of  Administration  it  is  described  as 
one  of  the  principal  millets,  but  few  details  as  to  the  area  or  method  of  cul- 
tivation  are  available.  In  the  Saidapet  Experimental  Farm  Manual  it  is 
said  to  have  been  *'  grown  on  more  than  one  occasion  on  the  farm  with 
fair  success  producing  a  fair  crop  of  gfrain  as  well  as  straw.  The  grain  is 
difficult  to  thresh  anddoes  not  command  a  ready  sale."  According  to  the 
Returns  of  Agricultural  Statistics  of  British  India,  the  price  it  commands 
in  the  Madras  markets  varies  from  R 1-4-6  to  Ri -12-0  per  maund  of  80ft. 

Medicine. — Although  much  esteemed  usually  as  an  article  of  food, 
Kangni  is  sometimes  objected  to  on  account  of  its  heating  properties,  and 
when  taken  as  the  sole  food  it  is  said  to  be  sometimes  apt  to  produce 
dlarrhcea.  Medicinally  it  is  said  to  act  as  a  diuretic  and  a  stringent,  and 
to  be  of  use  externally  in  rheumatism.  It  is  a  popular  domestic  remedy 
for  alleviating  the  pams  of  parturition. 

Food.— The  grain  is  mu<!h  esteemed  as  an  article  of  human  food  in 
some  parts  of  the  country,  and  is  eaten  in  the  form  of  cakes  and  porridge 
in  the  North-West  Provinces.  In  the  Madras  Presidency  it  is  valued  as 
an  excellent  material  for  making  pastry.  On  this  subject  Ainslie  wrote, 
"  For  the  purpose  of  pastry  it  is  little,  if  at  all,  inferior,  to  wheat,  and  when 
boiled  with  milk,  it  forms  a  light  and  pleasant  meal  for  invalids."  In  the 
Chenab  valley  the  lbavbs  are  used  as  a  pot-herb.  Boiled  with  milk,  it 
forms  a  li^ht  and  pleasant  meal  for  invalids.  The  Brahmins  specially  es- 
teem it.  It  is  also  grown  as  food  for  cage  birds,  and  for  feeding  poultry  in 
the  Panjib  and  North-West  Provinces,  ^^hen  ripe  the  ears  only  are  pluck- 
ed, the  straw  being  afterwards  cut  for  fodder.  Baden  Powell  says  that 
the  crain  **is  said  to  render  beer  more  intoxicating." 

The  composition  of  Italian  Millet,  according  to  Professor  Ohurch, 
shows  in  100  parts:  — 

**  Composition  of  Italian  Millet  (Husked), 
In  100  parts.  In  lib. 

Water      . 

Albuminoids     • 

Starch      .         •        • 
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Ash  .        •        . 
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The  nutrient  ratio  according  to  this  analysis  is  i :  7*4,  the  nutrient 
value  91.  The  percentage  of  flesh-fonning  material  in  the  grain  seems  to 
vary  a  good  deal  from  9  to  13  {Churchy  Food'Grains  of  India). 

As  fodder,  the  straw  is  not  usually  reckoned  very  nourishing  and  in 
manv  parts  of  the  Panjdb  Him;)laya  it  is  only  used  for  feeding  goats.  In 
the  Montgomery  Distnct,  however,  hhusa  prepared  with  the  straw  is  con- 
sidered strengthening,  and  in  some  parts  of  Mysore  it  is  thought  to  be 
next  in  quality  as  a  todder  to  that  of  rdgi^  while  in  other  localities  it  is  used 
only  for  bedcling  or  thatching  houses. 

Setaria  verticillata,  Beauv. ;  DuthU,  Fodder  Grasses  of  N.  Ind.,  is. 

SyiL— PaNICUII  VBRTICILLATUM,    UhH,  f    PbNNISBTUII    VBRTICILLATUM, 

R,  Br. 
VtrtL^Dora-^ara,  Beng.j  Bir-kauni,  Santal;   Chirchiiia,  hardanni, 
dartt,   N.-W.   P. ;    Chirchira,  barchitta,  kutia,  Pb.  j   Kuiia  bari,  gadar 
puchha,bandri,sarsaia.  Raj,}  Bandri,  chakkamitta-gadi,  ckikna  bara, 
laph,  chtlaya,  C.  P.  ;  Jaljaiang-jhara,  Bbrar  ;  Chick-Unia,  Tbl. 
References.^^^.  A.  Campbell,  Boon,  Prod.  ChuHa  Nagpur,   No.  8705  : 
Atkinson,  Him.   Dist.  (3r.,   Ga».  N.^W.  P.),  320i  GausHeers,  N.-W. 
P;  /.,  85  :  IV.,  Ixxtx.  ;  Ind.  Forester,  XII.,  App.,  m3. 
Habitat. ^A  coarse,  rank  annual  grass,  common  in  shady  places  and  in 
rich  ground  all  over  the  plains  of  India  and  on  the  Himalaya  up  to  an 
elevation  of  6,000  feet. 

Food  aad  Fodder.  —The  grain  is  eaten  by  poor  people.  Cattle  eat  it 
when  it  is  young,  i.e.,  before  the  flowering  spikes  appear  {Duthit). 

(G.  WaH.) 

SHEEP,  GOATS,  AND  ANTELOPES. 

The  Shbsp,  Goats,  and  Antelopes  belong  to  the  Oder  Un^lata 
(or  hoofed  aoinuils),  an  order  which,  by  modern  zoologists,  is  referred  to  two  divisions 
~the  Subungolata  and  Ungolata   vera.    The  former  is  represented  by  the  Sub- 

.  order  Proboscidea  or  Elephants  {see  Vol.  ill-*  208-227).  The  latter,  by  the 
Sub  order  Artiodactyla  (tne  Ruminants,  together  with  the  Hippopotami  and 
Pigs),  which  have  an  even  number  of  digits  or  toes  (either  3  or  4)  on  all  teet.    The  Ar- 

'  tiodactyla  are  referred  to  four  sections— the  Pecora,  Trmgnlina,  Tylopoda, 
and  Snina.  The  first  of  these  (Pecora)  is  split  into  two  Pamilies—k^^  Bovida 
(Oxen,  V-l.  v.,  6S9^4,  also  the  Sheep,  Goats,  and  Antelopes)  and  the  Cervida  (the 
Deer,  Vol.  III.,  $5-63)'    The  second,  Tragnlina  {Vol.  III.,  55)  includes  the  Chevro- 

-  tains,  or  Mouse  Deer.  The  third— the  Tylopoda— is  represented  by  the  Camels  and 
LUmas  ( Vol.  II ,  50-64).  And  lasdy,  Snina,— the  Boar  and  Pig  (see  Hog,  Vol.IV., 
253-254)' 

I'he  reader^  from  the  references  given  above  to  other  articles  ^  in  this  work,  will  be 
able  to  appreciate  the  group  of  animius  which  it  is  desired  to  specially  deal  witn  in  this 
place.  ^  The  isolation  Si  the  Oxen  from  the  Sheep,  (joats,  and  Antelopes  was  regarded 
as'Serving  a  useful  economic  purpose,  since,  although  they  blend  into  each  other  and 
form  a  continuous  series  of  genera  which  constitutes  the  Family  BovidiB,  the  Oxen 
possess  many  features  of  interest  and  value  to  man  quite  distinct  from  the  utility  of 
the  Sheep,  Goats,  ^ui  Antelooes. 

Before  dealing  ^th  the  wiaer  and  more  utilitarian  characteristics  of  the  domesti- 
cated animals  of  this  series,  it  may  perhaps  be  desirable  to  follow  the  course  initiated 
with  the  Oxen,  vi».,  to  give  a  few  bnef  notes  regarding  the  wild  animals,  taking 
these  up  in  the  alphabetical  order  of  their  scientific  names. 

X.  Antilope  cenricapra,  Pallas;  Bhtnf;  Fauna,  Br.  Ind.  {Mammalia),  521. 

Thb  Indian  An-tblopb  or   Black  Buck. 

Syn.— A.  bezoartica.  Gray, 

Vera. — Haran,harna,harin,  hirun  $,  harni  $,  kolwit  ?,  mrig.  Hind.; 
^aU  i,  goria  ^.Tirh^T;  Kalsar  S,  baoti  $,  Bbhar.;  Bureta, 
Bhaoalpur;    Bdrdnt,  sasin,  Nbpal  ;  Alali    $,  gandoli  $,  Baori; 
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Bad^  Ho  KoL  ;  Bdmam-haran,  Uriya  ;  Bamani-haran,  bamuni-hiru, 
hirut phandayat,  Mahr..*  Kutsar,  Korku;  Irri  ^,  sedi  ?,  ledi,jiHka, 
Tkl  ;  Chigrip  h^Ukara,  Kaiv.;  Veli-man,  ena  $,  harnia,  mirga.  Sans. 
References.— y^r^icw.  Mam.  Ind.,  27s  79  S  SUmdaU,  Mam.  Ind.,  47>7^. 
Habitat. — Found,  in  open  plains  of  short  grass,  in  herds,  occasionally,  of 
several  thousand  animals.    They  are  to  be  met  with  throughout  India,  es- 
pecially in  the  North- Western  Provinces,  RijpuUna,  and   parts  of  the 
Deccan,  but  are  locally  distributed  and  keep  to  particular  tracts  {Blanford), 
Are  not  found  in  Ceylon,  nor  to  the  east  of  the  Bay  of  Bengal. 

Characterist  ics.— Weight  about  90  ft ;  length  of  headand  body  4  feet, 
tail  7  inches  j  height  at  shoulder  about  32  inches.  The  colour  varies  from 
vellowish-fawn  above,  in  the  young,  to  blackish-brown  above,  or  even  almost 
black,  in  old  animals.  The  horns  are  almost  confined  to  the  males.  The 
speed  and  endurance  of  the  antelope  are  amongst  its  chief  characteristics, 
requiring  a  good  horse  to  run  down  even  a  wounded  animal.  If  captured 
young  they  are  easily  Umed.  Mr.  Elliot  states  •'that  the  rutting-season 
commences  about  February  or  March,  but  fawns  are  seen  of  all  ages  at 
every  season." 

Food.— The  venison  of  the  Indian  antelope  is  excellent. 

a.  Boselaphits  timgociUBelam  W.  Sdater:  Blarrford,  Fauna  Br.  Ind. 
The  Nilgai,  or  Blue  Bull.  \XMammaUa),  $§7- 

Sjm. — Antilopb    traqocamelus,  Pallas  /     Portaz      traqocamklus* 

Adams  /  P.  picta,  Horsjuld, 
Wtxn»-^Nilt  nilgao  $,    nilgai,  silgai,  sUgao,    roj'ra,  rojh,  rovi  %,  rm. 
Hind.;  Guraya,  Gond.  j    Murtm  ^,  %usam  ?,  Ho  KoL.  ;  Mani-pota, 
Tam.  ;   Matru,  maravi,  kard'kadrai,  Kan.  ;  Manupotu,  Tel. 
Refereaces.— y^<^»,  Mam,  Ind.,  2fj2;  Stemdale,  Mam.  Ind,,  476, 
Habitat— The  Nilgai  is  found  throughout  India,  from  the  base  of  the 
Himilayas  to  the  south  of  Mysore.    It  is  common  in  parts  of  the  Eastern 
PanjAb,  the  North- West  Provinces,  Guzerat,  and  the  Central  Provinces. 
It  is  not  found  in  Ceylon,  Assam,  nor  Eastern  Bengal. 

Characteristics.-*  General  outline  is  horse^like,  owing  to  the  lean 
head,  and  long,  compressed,  deep  neck.  Thecolour  of  the  male  is  iron  grey, 
— varying  from  bluish  to  browni^  grey ;  the  female  of  a  sandy  or  tawny 
colour.  The  length  of  male  6  J-7  feet,  tail  18-22  inches.  The  height  at  the 
shoulder  52-56  inches.  It  is  generally  found  on  level  or  undulating  ground, 
or  on  hill^  rarely  in  thick  forests,  preferring  to  keep  much  to  the  same 
ground.  They  are  very  tenacious  of  life,  numerous  instances  being  recorded 
of  their  reviving  and  making  off  after  a  supposed  fatal  wound. 

Food.— Sterndale  says  that  the  flesh  is  sometimes  saturated  with  a 
bitter  ijrinciple,  owine  to  the  Nilgai  at  times  devouring  large  quantities 
of  the  intensely  acrid  berries  of  the  aonla  (Phjrllanthns  EmbMca).  The 
flesh,  otherwise,  is  of  fair  quality,  but  inferior  to  most  of  the  wild  species 
of  Indian  Bovida. 

Domestic  and  Sacred.— Nilgai  are  not  difficult  to  tame,  and  may  be 
taught  to  carry  loads,  draw  lirfit  weights,  and  to  be  ridden,  being  thus 
superior  to  the  Sambar  stag,  which  will  not  bear  the  slightest  burden.  In 
some  parts,  the  Hindus  regard  the  animal  as  a  kind  of  cow,  and  hence 
will  not  touch  its  flesh,  the  result  being  that  the  Nilgai  becomes  very 
tame. 

3.  Capraegmgms,  GmtUn:  Blar^ori,  Fauna  Br,  Ind-  [Mammalia),  sot. 
The  Persian  Wild  Goat;  Sind  Ibex. 

S]^!.— ^QOCEROS      iEGAGRUS,      Kotscf^/      C      CAUCASICA,      Gr<^  f     C 

BLYTHii,  Hume, 
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Vtm.^Pdsan£r    (male),  bo»,  bot-pdsang  (female),   Phrs.)   Kayik,  Asia 
Minor;  JAor,  Pb.;  Botm,  Afg,;  Sau',  sarah,  phcukin pachin    i  borg- 
'    '  Mt,  lutraf  ^ 


kuhi,  Baluch.  ;  Ckank  S  hit. 


'  $,  Brahui  ;  Tsr,  sarah,  SiND. 


References.  ^Jtrdon.Mam,  Ind,,  a^2  ;  Hutton.  Calc,  Jour,  N,  H.,  IL, 
S2I!  id.  /.  As.  Soc.  Beng,,  XV.,  i6i ;  BIyth,  Cat.,  176  ;  Bla    '     '  '^ 


Soc.  Beng.,  XUV,pt.  2,  15  i 


an/ord,  your  As. 
Hume,  Proc.  As.' Soc' Beng,,  187 4, p,  240  ; 


PBRSIAK 
WILD  GOAT. 


—  — --      — -"'»•*     —  •»-  w  ,  j^»,  m,   t^  f  A*i%rwv,   a   rut.,  <»d«   wrvb*  «^i       _ 

Jfwrwy,  Vert.  Zoo,,.  Sind,SO;  SterndaU,  Mam.  Ind.,  f46. 

Habitat. — Found  throughout  Asia  Minor,  Persia,  AtphdnistSn,  and 
Baluchistin,  extending  into  Sind.  It  is  met  with  on  the  barren  hills  of 
Baluchistan  and  Western  Sind,  but  not  east  or  northeast  of  the  Bolan 
Pass  and  Quetta. 

CuARACTBRiSTics.— Mate  with  a  beard  on  the  chin  only;  horns  scimitar- 
shaped,  curved  backwards,  greatly  compressed.  Good  measure  40  inches 
round  the  curve,  the  extreme  length  known  being  52*5  with  a  eirth  of  7 
inches.  A  full-grown  male  stands  37  inches  at  the  shoulder.  It  is  a  very 
active  animal  and  \csLps  with  wonderful  precision.  Found  either  solitary  or 
in  herds  which  sometimes  number  as  many  as  100. 

Medicine.— The  concretions  known  as  bbzoar-stonbs,  which  were 
formerly  much  used  in  medicine  and  as  antidotes  to  poison,  is  a  concretion 
found  in  the  stomach  of  this  goat  (See  Danford's,  also  Mutton's,  account.) 

Food.'--This  interestincr  animal  is  very  frequently  hunted  by  Natives  of 
the  countries  in  which  it  is  found  for  the  sake  of  its  plbsh.  Blanford  remarks 
that  •*  there  can  be  no  doubt  that  C.  cgagms  is  one  of  the  species,  and  pro- 
bably the  principal,  from  which  tame  goats  are  derived.*'  Mutton  did  not 
think  the  Persian  and  Afghan  gyats  could  have  been  derived  from  either 
C.  egagms  or  C.  falconerL    {Conf.  with  p.  s6o,  also  pp.  563  and  637.) 

Domestic  Uses.-^The  skins  are  valued  as  water  or  flour  bags.  The 
HORNS  are  carried  by  mendicants  as  the  insignia  of  their  calling  and  as 
trumpeting  horns. 

4.  Capra  falconeri,  Hhgel :  Blanford,  Fauna  Br,  Ind.  (Mammalia),  $05. 

The  Markhor  or  Snake-eater. 
Syn.— C:arpa  msgaceros,  Hutton;  C.  jerdoni,  Hume. 
Vtxn.^  Markhor  (the  snake-eater),  Kashmir;  Afghan;  Rd-ch^  (rd^ho 

chd.  Sand  rdwa^he^),  Ladak  ;  Remkuh  (matt  $  hit,  haraf  ? )  Brahui; 

Pachin,  sard  ^   bumkuhi  $ ),  Baluch. 
References.— y^tfton.  Mam.  Ind,,  291;  Hutton,  Cat.  four,  Nat.  Hist,  II,, 

5SS,  pi*  XX;  Blyth,  Cat,  ^76;  Blanford,  Jour.  As.  Soc.  Beng.,  XUV., 

pt.  2, 17  ;  Sterndale,  Mam.  Ind,  441 ;  Ward,  Sportsman's  Guide,  20-24, 
Habitat.— '' This  magnificent  wild  goat  is  found  on  the  Pir  Panjil 
range  of  the  Himalaya,  to  the  south  of  the  valley  of  Kashmir,  in  the 
Hazara  hills,  and  the  hills  on  the  north  of  the  Jhelum  and  in  the  Hurd- 
war  hills  which  separate  the  Jhelum  from  the  Clhenab  river,  not  extending 
further  east  than  the  sources  of  the  Beas.  It  is  abundant  on  the  hills  to 
the  west  of  the  Indus,  and  extending  north  into  Afghdnistdn.  It  is  also 
met  with  in  Ladak  "  (Jerdon). 

Characteristics.— Blanford  remarks  that  "  throughout  the  Bovid* 
no  species  varies  to  so  great  an  extent  in  the  form  of  the  horns  as  the 
Markhor."  He,  however,  reduces  all  the  conditions  that  have  been  de- 
scribed to  four,  vis,,  (a)  the  true  C.  falconeri  of  Astor  and  Baltistan ;  {b)  the 
Pir  Pamil  Markhor  j  (<?)  the  Cabul  Markhor  or  C.  megaceros,  Hutton  :  and 
{d)  the  Saliman  race,  the  C.  jerdoni,  Hume.  The  Markhor  is  of  a  li^ht 
grejrish  brown  colour  in  summer,  in  winter  becoming  a  dirty  yellowish 
white  with  a  bluish  tinge.  The  adult  male  has  a  long  black  beard,  and 
the  neck  and  breast  are  covered  with  long  black  hair  :  the  female  has  a 
short  black  beard  but  no  mane.  The  horns  are  very  long,  massive, 
straight,  and  angular  with  spiral  twists  ;  they  approximate  closely  at  the 
base  and  thence  diverge  outwards  and  backwards.    An  old  Gilgit  male 
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measured  by  Oolonel  Biddulph  was  38*5  inches  hi{(h,  and  55  inches  from 
between  the  horns  to  the  root  of  the  tad.  Blanford  adds  that  much  larger 
dimensions  have  been  recorded  by  other  writers. 

Domestic  Uses.  —The  Markhor  is  much  sought  after  by  sportsmen,  and 
its  HORNS  are  considered  a  great  trophy.  Blanford  says  that  it  is  in 
appearance  by  far  the  grandest  of  all  wild  goats.  It  has  repeatedly  bred  in 
confinement  with  domestic  goats*  and  it  was  at  one  time  supposed  that  the 
tame  'races  with  spiral  horns  were  derived  from  C.  falconeri.  It  is  not 
improbable  (Blanford  adds)  that  some  are  thus  descended,  but  the  spiral 
in  the  horns  of  tame  goats  is  almost  always  in  the  reverse  direction  to 
that  found  in  the  Markhor— the  first  turn  of  which  is  outwards.  On  this 
subject  Henderson  (Lahon  to  Varkand,  137)  says  that  the  few  goats  he 
saw  had  horns  '*  with  only  one  curve  straight  backwards,  like  the  ibex,  and 
not  the  spiral  twist  of  the  Markhor  horns.*^ 

5.  Capra  sibiricm,  Meyer  ;  Blanford,  Faun^  Br.  Ind.  (Mammalia),  503. 

ThB   HiMiLATAN    IbEX. 
Syn. — C.   IBSXy    Hodgwn;  C.  SAKBBN,  Blyih;  C.  Hi  MALAYAN  a,  Scktng, 

Ibex  &  sakin  sibirica,  Hodgson. 
Vem. — Skin,   S  sakin,  sfyin^  iskin,  And  dabmo  Of  {lanmo    ^  Himalayan 

DiSTRicis  &  Tibet;  BA§,  teringole,  tangrol,  skin  or  «m,  Pb.;  Kyi, 

Kashmir. 
References.— 5>r.i<m,  Mam.  Ind.  292;  Blanford,  York.  Misi.  Mam,,  96, 

Aitchison,  Tr,  Linn.  Soc.  Zool.,  V,,64;  Hodgson^  Jour,  As.  Soc.  Beng.; 

X.,913;  XL,  283;  XVI,,  700;  StemdaU,   Mam.  Ind,,  444;   Weard, 

Sportsman^s  Guide,  25-32, 
Habitat. — Found  on  the  Western  Himalaya  from  Kashmir  to  Nep^ 
{Hodgson),  In  the  west  of  Kashmir  it  is  rare,  and  it  is  not  found  apparently 
to  the  west  of  the  Jhelum  river.  It  is  abundant  in  Kanawar,  on  some 
of  the  ranges  on  both  sides  of  the  Sutlej,  but  rarer  further  east  It  is 
much  commoner  on  the  north  than  on  the  south  side  of  the  great  Himdlavan 
range,  and  extends  in  its  distribution  throughout  Central  Asia  to  the  Altai. 
It  is  chief)y  found  on  or  about  precipitous  cliffs  at  hi^h  elevations  close  to 
the  snow.  As  the  snow  melts  (May  and  June)  the  males  forsake  the 
females  and  retire  to  higher  altitudes,  descending  in  the  early  morning  to 
feed. 

Characteristics. — Its  general  colour  is  a  lightish  brown,  with  a  dark 
stripe  running  down  the  back  in  summer,  dirty  yellowish  white  in  winter ;  the 
beard t  which  is  6  to  8  inches  long,  is  black ;  the  horns  are  loni;.  scimitar- 
shaped,  curving  over  the  neck,  flattened  at  the  sides,  and  strongly  ridged  in 
front,  from  40  to  50  inches  in  length. 

Fibre  (Fur  Bl  Wool).— They  arelarg^y  hunted  by  Europeans  for  thdr 
HORNS,  and  by  Natives  for  the  sake  of  a  soft  downy  undbrcoat  which  in 
Kashmfr  is  called  asali  ids.  This  is  used  as  a  lining  for  shawls,  and  for 
stockings  and  gloves,  and  is  woven  into  the  fine  cloth  called  tmsi.  No 
wool  is  so  rich,  so  soft,  and  so  full.  The  hair  is  manufactured  into  coarse 
blanketmgfor  tents  or  is  twisted  into  ropes.  In  Ladak,  large  numbers  are 
killed  by  the  Natives  during  the  winter,  when  they  are  forc^  to  descend  to 
the  valleys.  They  are  either  snared  at  night  or  shot  in  the  ^rey  dawn  of 
the  morning,  when  they  venture  down  to  the  streams  to  dnnk  (Jerdon), 
Baden  Powell  says  the  hair  of  the  Ibex  makes  the  famous  ibex-shawls.  In 
another  part  of  his  work  (quoting  from  Oooper)  he  gives  the  two  first 
qualities  of  pashm^the  white  and  grey— as  obtained  from  the  shah-ihosh, 
which  is  probably  this  animal  (Cof^>  with  Ovis  vignei,  the  ska,  and  Pantlio- 
lops  hodgsoni  the  tsus,  also  p.  $59)- 
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6.  Cemas  goral,  Blanford,  Fauna  Br.  Ind,  {Mammalia),  516, 

The  Goral. 
Sjm. — Antilope  goral^  Hardwiek;  A.  (Nemorhedus)  goral,  Hodgson; 

Kemas  ghoral>  Ogilby ;  Nemorhedus  goral,  Horsfield. 
Vtra.^ Deo  ckdgal,  Assam;  Goral,  Kvmaoh;    Sdh,  sdr,  Pb.;  Pij,pijur, 

rat,  rom,  Kashmir;  Suh-ging,  Lepcha;  Ra~giyu,  Bhutia. 
References. — Jerdon,  Mam,  Ind,  28$;  Stemdale,  Mam,  Ind.  4S7  /  Ward, 
Sportsman's  Guide,  38-3g. 
Habitat.— The  whole  ran^e  of  the  Himdlaya,  from  Bhutdn  to  Kashmir, 
frequenting  rocky  places  at  altitudes  between  3,000  and  8,000  feet,  on  grassy 
or  mixed  forest  and  grassy  hills. 

Characteristics.— Of  a  dull  rusty-brown  colour,  paler  beneath,  with  a 
dark  brown  line  from  the  vertex  to  the  tail.  The  chest  and  front  of  fore-legs 
are  of  a  deep  brown  colour.  The  ears  externally  are  of  a  rusty  brown  with 
a  large  patch  of  pure  white  on  the  throat  Tfie  female  is  paler  than  the 
male,  and  the  young  are  said  to  be  redder  in  tint.  The  length  of  head 
and  body  is  about  50  inches,  height  at  the  shoulder  a8  to  30  inches,  horns 
R  inches.  The  horns  spring  from  the  crest  of  the  frontals  and  incline 
backwards  ;  they  are  ringed  at  the  base  and  smooth  for  the  apical  half  or 
third ;  in  full-grown  males  they  are  usually  6  to  8  inches  lon^. 

Food.— They  are  much  hunted  both  by  Europeans  ana  Natives,  and 
their  flesh  is  very  palatable. 

7.  Gazella  bennetti.  Gray  ;  Blar^ord,  Fauna  Br.  Ind.  {Mammalia),  526. 

The  Indian  Gazelle;  The  BALttcHiSTAN  Gazelle;  Goat- 
ANTELOPE  in  Bombay  and  Madras;  Ravine-deer  of  sports- 
men in  Bengal. 
Syn.— Antilope     bennettii,   Sykes:  A.    arabica,   Elliot;    Gazella 

CHRlSTii,  Cray;  G.  fuscifrons,  Blanford. 
Wtm.^Chinkdra,chikdra,  kal-^unch.  Hind.  ;  Phaskela,  N.-W.  P. ;  Ask,  or 
ast,  ahu,  Baluch.  ;  Khasm,  Brahui  ;  Kalsipi  {i.e.,  black  tail),  Mahr  ; 
Tiska,  buddri,  mudari,   Kan.;  Sank-hMe,  MYSORE;  Porsya^,  chart 2, 
Baori  ;  Burudu  jinka,  Tel. 
References.— yer</<}n,  Jifam.  Ind.,  280^1:  Stemdale,  Mam.  Ind.,  4fSS. 
Habitat.— Found  in  Central  India,  extending  throughout  Baldchistan  to 
the  Persian  Gulf,  also  in  the  desert  parts  of  Rajputana,  Hurriana,and  Sind. 
It  prefers  the  open  bare  plains,  or  low  hills,  and  is  never  found  in  forests. 

Characteristics. — An  adult  buck  285  inches  high  at  the  croup,  26 
at  the  shoulder;  length  34  feet ;  tail  8}  inches;  horns  12 to  13 inches;  weight 
about  5ofiy.  The  colour  is  a  light  chestnut  above,  with  the  breast  and 
lower  parts  white,  tail  nearly  black.  The  Indian  Uagelle  generally 
herds  together  in  small  parties  of  from  two  to  six.  It  lives  on  grass  and 
the  leaves  of  bushes.  When  alarmed,  it  utters  a  sort  of  hiss  by  blowing 
through  the  nose,  and  stamps  with  the  forefeet ;  whence  its  Kanarese  name 
•  Tiska'  {Elliot). 

8.  G.  picticandata,  Brooke:  Blanford,  Fauna  Br,  Ind.  (Mammalia),  S2g. 

The  Tibetan  Gazelle. 
Syn.— Procapra  picticandata,  Hodgson. 
Vem. — Goa,  ragao,  Tibetan. 
Reference.— ^/^nrfo/^.  Mam.  Ind.,  467. 
Habitat.— Commonly  found  in  Ladak,  and  north  of  Nepal  and  Sikkim. 
According  to  Kinloch,  its  habitat  is  on  the  plateau  to  the  south-east  of  the 
Tsomorin  lake,  on  the  hills  east  of  Hanle,  and  in  the  Indus  Valley  from 
Demchok,  on  the  frontier  of  Ladak,  as  far  down  as  Nyima. 

Characteristics.— Height  of  the  male  from  18  to  24  inches.  Length 
from  snout  to  rump  43,  tail  0*75  inches.  < '.dour  in  winter  is  a  light  sandy 
fawn  above,  the  lower  parts  are  white.    They  are  not  as  a  rule  shy. 

S-  1253 


GOSAL. 
1247 


Characteris- 
tics. 
1248 


FOOD. 
Flesh. 

1249 
Z25O 


Chapacteris- 
ties. 


I25I 


Z252 


Chapaeteplf 
ties. 

1253 


Digitized  by 


Google 


554 


Dictionary  of  the  Economic 


SHEEP 
and  Goats. 


The  Wild  Sheq>,  Gottfts» 


GAZELLE. 
Fibre. 

1254 
1255 


Chapaetarl8< 
ties. 

1256 


1257 


CharaeteplS' 
ties. 

Z2^ 


FOOD. 
Flesh. 

1259 
Z26O 


Chapaeterit- 
tles. 

Z261 


Fibre.— This  is  probably  the  Antdope  called  fsodkyi  in  Tibet,  winch, 
Baden  Powell  says,;aflfords  a  wool  which  is  obuined  from  Lahaul  {Con/. 
with  Pantholops  hodgsoai  below). 
9.  Gazella  sabgutturosa,  Blain  ;  Blanford,  Fauna  Br,  Ind,,  {Mammalia),  s^B. 
The  Persian  Gazelle. 
Syn.— Antilope  subgutturosa,  Gildensiadi. 
Vtm.—Ahu,  Pers. 

Reference. — SterndaU,  Mam,  Ind.,  466. 
Habitat.— Highlands  of  Persia,  Central  Asia,  and  on  British  territory 
in  Pishin,  north  of  Quetta. 

Characteristics.— The  horns,  which  are  confined  to  the  raales,  are 

ly rate,  annulate,  with  the  points  turned  inwards.    There  is  a  well-marked 

lachrymal  fossa,   and  infraorbital  gland.    Colour   upper  surface  sandy, 

under  surface  white,  as  far  as  the  tail.    Tail  blackish-rufous. 

10.  HemitnMnis  hylocrins,  Blyih;  Blan/ord,  Fauna  Br.  Ind.,  (Mammalia,)  5//, 

The  Nilohiri  Wild  Goat  or  Ibex. 

Syn'-KBiffAS  HYLOCRius,  OgUbyi  Carpa  warryato.  Gray  f   C.  hylo- 

CRIU8,  Sclater, 
Vtm.^Warri'ddd,  marri-dii, Tam.  ;  Kard-^du,  Kan.;  MmlU-M^  Mau 
References.— yrrdlem.  Mam.  Ind,,  tSfj  SterndaU,  Mam,  Ind.,  4St. 
Habitat.— Found  on  the  Western  Ghits  (Nilgiri  and  Anaimalai  hills) 
and  southward  towards  Cape  Comorin. 

Characteristics. — "The  adult  male,  dark  sepia  brown,  with  a  pale 
reddish-brown  saddle,  more  or  less  marked  and  paler  brown  on  the  sides  and 
beneath  ;  legs  somewhat  grizzled  with  white,  dark  brown  in  front  and  paler 
posteriorly ;  the  head  is  dark,  grizzled  with  yellowish  brown,  and  the  eye 
is  surrounded  by  a  pale  fawn-coloured  spot ;  the  horns  are  short,  much 
curved,  nearly  in  contact  at  the  base,  graaually  diverg^ngt  strongly  keeled 
internally,  round  externally,  with  numerous  close  rings  not  so  prominent  as 
in  the  last  species.  There  is  a  larfi^e  callous  spot  on  the  knees  surrounded 
by  a  fringe  of  hair,  and  the  male  has  a  short  stiff  mane  on  the  neck  and 
withers.  The  hair  is  short,  thick,  and  coarse"  (Jordan).  The  length  of  the 
adult  male  is,  according  to  Jerdon,  4.  feet  3  inches  to  4  feet  8  inches,  and  the 
height  at  the  shoulder  33  to  ^4  inches.  Sterndale  questions  this  latter 
measurement,  which,  he  says,  is  much  under  the  mark.  The  horns  are 
occasionally  15  inches,  rarely  more  than  12. 

Food.— As  an  article  of  food,  the  flesh  when  hung  is  said  by  the  Rev. 
Mr.  Baker,  in  a  correspondence  with  Mr.  BIyth,  to  be  equal  to  Welsh 
mutton. 

XX.  H.  jemlaicoSy  Adams;  Blanford,  Fauna  Br.  Ind.  {Mammalia),  $og. 
The  Tehr  or  Tahr. 
Syn.— Capra  JEMLAHICA,  Ham.;  C  jharal,  Hodgson;  C  gu  AD  rim  AM- 

MIS,  Hodgson;  H.  quadrimammis,  or  jharal,  Hodgson, 
Vem.— yAoTfl/,  Nepal;  7AM/a  $,  thar  tahmi  8,  Kanawar;  Krds,jagla, 

KASHMfRj  Tehr,  jekr,  hart,  esbu  $,  esbi  $,  Pb. 
l^t£trenct^  ^Hodgson,  As.  Res.,  xvtii..  pi.  2,  p.  129;    Jour,  As.    Soc. 
Beng,,  IV.,  710;  V.,2S4(  Jerdon,  Man.  Ind,,  286;  Blan/ord,  Jour, 
As.  Soc.  Beng.,  XLi,,  pi,    2,  40;   Lydekker,    Jour,  As,  Soc,    Beng., 
XLVL,  286;  Sterndale,  Mam.  Ind.,  449;  Ward,  Sportsm%n*s  Guide, 
33^34* 
Habitat— Found  throughout  the  entire  range  of  the  Himilaya  at  high 
elevations  between  the  forest  and  snow  limits. 

Characteristics.— -The  male  is  of  various  shades  of  brown,  varying 
from  dark  to  yellowish.  There  is  no  beard,  the  face  being  smooth  and  dark 
ashy,  but  on  the  fore  quarters  and  neck,  the  hair  lengthens  into  a  magnifi- 
cent mane,  which  sometimes  reaches  to  the  knees.    The  horns  are  triangu- 
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lar,  the  sharp  edge  to  the  front ;  they  are  lo  to  1 1  inches  in  circumference 
at  the  base  where  they  touch,  and  taper  to  a  fine  point  at  a  length  of  12 
to  14  inches.  The  height  of  a  male  is  36  to  40  inches,  the  length  about 
4  feet  8  inches  to  the  root  of  the  tail.  The  female  is  much  smaller  and 
of  a  reddish  brown  or  fulvous  drab  above,  with  a  dark  streak  down  the 
back,  whitish  below ;  the  horns  also  are  much  smaller. 

Food.— ThePLBSHof  the  male  is  at  certain  seasons  very  rank  and  dis- 
agreeable to  English  tastes,  but  is  in  high  favour  with  the  Natives.  That 
of  the  female  is  excellent.  In  autumn  the  tahr  becomes  immensely  fat 
and  heavy.  Dr.  Falconer  (Trans,  Agri.-Hort.  Soc,  /nd.,  IIL,  76)  refers  to 
this  goat  as  affording  a  flebcb  very  similar  to  that  of  the  Chinese  Tartary 
shawl  fleece.  This  circumstance  Dr.  Falconer  took  as  justifying  the  ooi- 
nion  that  the  Chinese  goat,  if  domesticated  on  the  hieher  ranges  of  the 
Indian  side  of  the  Himalaya,  would  continue  to  yield  its  much  valued 
fleece. 

12.  Nemorhsedos  bnbaliiiiii,  W.  Sclater ;  Blan/orJ,  Fauna  Br.  Ind.  (Mam' 

Thb  HimIlatan  Goat-antblopb  or  Sbrow.       [  malia),  $13. 
Syn. — ^Antslope  bubalina,  Hodgson;  and  A.  thar,  Hodgson:  Capki^ 

CORNI8  THAR,  Ogliby  ;  C.  bobalina,  ^rfa»w/  N.  bubalina,  Jerdon, 
Wtm.^Strow,  senma,  N.-W.  P. ;  Sardo,  N.  W.  HiuXlaya  j  Rdmu,  halj> 
sdldbkir,  Kashmir;  Goa,  Chamba;  Aimm,  Kunawar;  Yamu,  KuLUS 
Thar,  Nepal;  Gra,  BhotiaofSikkiit;  S'tcAt,  Lbptcha;  Nga,  paypat 
8han  ;  Shauli,  Chinbsb. 
References.—  y^t;^,  Mam,  Ind.,  283;  Blyth,  Mam,  and  Birds  of  Burma* 
46;  Stemdale,  Mam,  Ind.,  454;  Ward,  Sportsman* s  Guide,  3S'37' 
Habitat. — The  whole  of  the  wooded   ranges  of  the  Himdlaya  from 
Kashmir  to  Bhutin,  and  thence  to  the  ranges  dividing  China  from  Burma ; 
at  elevations  between  6,000  to  12,000  feet. 

Characteristics. — Black,  more  or  less  crizzled  on  the  back,  on  the 
fianks  mixed  with  deep  clay  colour  it  has  a  black  dorsal  stripe,  the  forearms 
and  thighs  anteriorly  of  a  reddish  brown  colour.  The  rest  of  the  limbs  are 
hoary,  beneath  it  is  whitish  in  colour.  The  hair  is  scanty  except  on  the 
neck  on  which  there  is  a  thick  harsh  rough  mane.  The  Ixoms  are  stout, 
roundish,  ring^  more  than  half  way,  tapering,  much  curved  backwards, 
slightly  divergent  with  the  points  inclining  outwards ;  the  average  length 
is  about  10  inches,  but  they  are  said  to  reach  14  occasionally.  The  length 
of  the  male  is  5  to  5^  feet,  the  height  at  the  shoulder  about  3  feet  2  inches. 
Weight  about  20oft. 

Food. — ^The  flbsh  is  coarse. 

13.  N.  smnatrensisy  Cantor  ;  Blanford,  Fauna  Br.  Ind,  (Mammalia),  $14, 

Thb  Burmese  Go at-ant elope. 
Wtnk.'^Tauftshiek    {Tau-myin    in    Pegu)     Burmese;   Kambing-utan, 
Malay. 
Habitat. — According  to  Stanford  this  species  differs  so  slightly  from 
N.  bubalmns*  only  in  being  more  rufous  and  probably  smaller  in  size,  that 
he  is  inclined  to  regard  them  as  one  species.     BIyth  (Cat.  Mam.  and  Birds 
(f  Burma  (187$),  46)   says  that  this   animal   is  distributed  from  Arakan 
through  Pegu  to  the  extremity  of  the  Malayan  peninsula. 

Medictne. — According  to  Orawfurd  the  horns  are  valued  by  the 
Chinese  for  certain  alleged  restorative  properties. 

41.  Oris  hodgsoni,  Blyth  ;  Blanford,  Fauna  Br,  Ind,  (Mammalia)^  494. 
The  orbat  Tibetan  Shbbp. 
Syn. — O.  AMMON,  Hors/ield;  O.  ammonoidhs,  Hodgson, 
Vem. — Nyan  $,  nyanmo  ?,  Ladak  j  Nyang,  nyand,  hyan,  nuan,  niar, 
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1833),  xviii.,  pt.  2,  135;  Blyth,  Proe. 


Zoo,  Soc,  ii8fo),  p.  6$  ;  Hodgson,  ^oitr.  As.  Socy  "X,,  230^  pi,  i/f.  I  ;  Jer- 
don  Mam,    *nd,,  2^ ;  Hooker,  Rimdlayan  Jour,,  /.,  234;  Blanjord, 
Jour,  As,  Soc,  Bene,,  xli,,  40  ;  Ward,  Sportsman^ s  Guide,  40-47, 
Habitat.— This  magnificent  wild  sheep  (probably  the  largest  of  the 

fenus)  does  not  usually  occur  on  the  Indian  side  of  the  g^eat  snowy  ranges, 
ut  is  said  to  be  occasionally  met  with  near  the  sources  of  the  Ganges.  In 
summer,  it  is  seldom  met  with  at  a  lower  elevation  than  I5»ooo  teet,  and 
it  is  often  found  much  higher  up  amidst  the  snows. 

Charactrristics.— Male  usually  stands  3I  to  4  feet  in  height,  and 
leneth  from  nose  to  rump  6  to  6 J  feet.  Horns  of  an  adult  male  36  to  40 
inches  long,  round  the  curve,  and  the  girth  16  to  17  inches.  The  horns  are 
said  to  be  sometimes  so  enormous  that  the  animal  cannot  feed  on  level 
ground  as  the  horns  reach  below  the  level  of  the  mouth.  The  longest 
horns  on  record  are  53  inches,  and  ^rth  34  inches. 

Food. — The  j^lesh  is  excellent ;  it  is  always  tender  even  on  the  day  it  is 
killed,  and  of  verv  good  flavour  (Kinloch,  Lar^e  Game  Shooting  in  Tibet). 

Domestic  and  Sacred.~It  is  the  shiest  and  wildest  of  all  animals,  and 
is  very  hard  to  kill.  To  shoot  the  Ovis  ammon  is  the  highest  ambition  of 
the  sportsman  on  the  Himalaya  {Jerdon).  Cunningham  states  that  the 
HORNS  along  with  those  of  the  ibex  and  the  sha  (O.  vignei)  are  placed  on 
the  religfious  piles  of  stones  met  with  in  Ladakand  other  Buddhist  countries. 

Blanford  says  that  O.  brookei  has  now  been  ascertained  to  be  a  wild 
hybrid  between  a  male  O.  hodgsoni  and  female  O.  yignei  {SterniaU, 
your.  Bomb  N,  H,  Soc,  /.,  p.  J5),— a  male  of  the  great  sheep  in  Zanskar 
having  taken  possession  of  a  small  flock  of  O.  vignei  ewes,  and  bred  with 
them.  The  converse,  a  hybrid  between  the  male  O.  vignei  and  female 
O.  hodgsoni,  has  also  been  shot  by  Major  0.8  Cumberland  {Proc.  Zoo. 
Soc,  188^  p  8 St),  The  hybrid  in  the  latter  case  was  found  with  a  flock 
of  O.  hodgsoni 

Z5«  Ovis  nahura,  Cray ;  Blanford,  Fauna  Br,  Ind.  (Mammalia),  4gg. 
The  Buaral  or  Blue  Wild  Sheep. 

Syn. — O.   BURRHBL,  Blyih  ;  O.  NAHOOR,  NAYAUR,  HodgSOn  f  O,  NAHURA, 

Gray ;  P8EUDo:s  nahoor,  Hodgson, 
Vem« — Bharal,  bharar,  hharut  {males  often  menda,SLTzm)^\nD,;  No, 

snn,  Ladak;  Wa,  war,  Pb.;  Nervati,  Nbpal;  Naognao,  Bhotia. 
RiditCtSiCtS.'-  Hodgson,  As,  Res,  XV III, y  hi,  2,  p,  135 :  Blyth,  Cat^  p. 
lyS  ;  Jerdon,  Mam,  Ind,,  2g6  ;  Blanford,  Jour.  As.  Soc,  Beng.,  XL/,, 
pt,  2,   iO  ;  id,   York,   Miss.  Mam.,  p.  85,  pi.  XIV j  Lydekker,four,  As, 
Soc  Bene-,  XUX.,  pt,  2, 13;  Sterndede,  Mam,  Ind.,  438;  Ward,  Sports- 
man's Guide,  52-56, 
Habitat.— Found  on  the  Himalaya,  from  Sikkim  and  probably,  accord- 
ing to  Jerdon,   Bhutin,  westwards  to  the  valley  of  the  Sutlej  and,  in 
Sterndale's  opinion,  even  as  far  as  Ladak  and  Western  Tibet    Blanfbrd 
mentions  near  Shigfar    in  Bultistan,  and  near  Sanju  south-east  of  Yar- 
kand  to  Moupin,  and  from  the  main  Himdlayan  axis  to  the  Kuenlun  and 
Altyn  Tdgh.     It  is  met  with  at  great  elevations,  from  the  reeion  of  forest 
to  the  extreme  limits  of  vegetation,  or  between  10,000  and  16,000  feet. 
In  summer  it  generally  keeps  to  the  tops  of  hills  and  even  in  winter  rarely 
descends  below  the  forests 

Characteristics. — The  g^eneral  colour  of  the  animal  is  a  dull  slaty  blue, 
slightly  tinged  with  fawn ;  the  belly,  edge  of  the  buttocks,  and  Uil  are  white, 
a  line  along  the  flank  dividing  the  darker  tint  from  the  belly.  The  edge 
of  the  hind  limbs  and  tip  of  the  tail  is  a  deep  black  colour.  The  horns  are 
moderately  smooth  with  few  wrinkles,  rounded,  nearly  touching  at  the 
base,  direaed  upwards,  backwards,  and  outwards,  the  points  being  turned 
forwards  and  inwards.    The  female  is  smaller,  the  black  marks  are  smaller 
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and  of  less  extent,  the  horns  are  small,  straight,  and  slightly  recurved,  the 
no*e  is  stiaighter.  The  young  are  darker  and  browner.  The  length  of 
the  head  and  body  is  4^  to  5  feet;  the  height  is  30  to  36  inches,  the  tail  7 
inches,  the  horns  2  to  2\  feet  round  the  curve,  the  circumference  at  the 
base  is  12  to  13  inches  {SterHdale,  Jerdon,  etc),  {Conf.  with  p.  567.) 
Food. — The  flesh  in  flavour  is  equal  to  the  best  Welsh  mutton  and  is 

fenerally  tender  soon  after  the  animal  is  killed.    The  bharal  is  fattest  in 
^ptember  and  October. 
x6.  Oris  poli,  Blyth;  Blanford,  Fauna  Br.  Ind.  {Mammalia),  496. 
Thb  great  Pamir  Shebp;  Marco  Polo's  Sheep. 
Syn. — O.  POLI  and  karelini,  Sevtrtgoff. 
Vera. — Kuchkdr  ^,mesh   ?,  Wakhan;  Ross,  rush,  Pamir;  Kulja  or 

gulja  ^  fArkar  $,  E.  Turkistan. 
References.*  ^M,  Froc  Zoo.  Soc.  (1S40),  62 ;  Siolicmka,  Proc,  ^00,  Soc. 
{1S74),  425  ;  yerdon.  Mam,  Ind,,  299  ;  Bianford,  Proc,  Zoo,  Soc,  {1SS4), 
326;  id.  Yark.  Miss.  Mam.  80,  8j/  Sterndale,  Mam.  Ind.,  424. 
Habitat. — **  The  high  Pamir  and  the  plateaus  west  and  north  of  Eastern 
Turkestan,  extending  to  the  Altai.    This  sheep  only  comes  within  Indian 
limits  in  Hunza,  north  of  Gilgit  **  {Blanford). 

Characteristics.— This  magnificent  wild  sheep  has  immense  horns, 
less  massive,  but  more  prolonged  than  those  of  O.  hodgsoni.  The  horns  of 
one  specimen  were  4  feet  8  inches  in  length  round  the  curvature  and  14I 
inches  in  circumference  at  the  base.  Blanford  says  the  extreme  record 
measurements  are  75  inches  and  1675  inches.  Severtzoff  estimates  the 
weight  of  an  old  male  at  about  600ft. 

Since  this  great  sheep  is  not  a  native  of  India  proper,  it  cannot  receive 
more    than    the   above    passing    mention.     Its  horns,  like  those    of  O. 
hodgsoni  and  O.  vignei,  are  sometimes  seen  in  the  religious  piles  of  stones 
met  with  in  Ladak. 
17.  O.  viniei,  Blyth  :  Blanford,  Fauna  Br  Ind.  (Mammalia),  497. 

The  Urial  or  ShI,  by  Hutton  called  the  Bearded  Sheep. 
Syn  — O.  CYCLOCEROS,  Button  /  O.  Montana,  Cunningham  ;  O.    blan- 
ford i»  HuTne. 
Vera.  — Guch^,  mish9,PERS.;  Ska  {shaf^o^,  shnmo^^,  Ladak j  Urin, 
AsTOP  ;  Koh'i-dumha,  Afgh.  ;  Kock  gad  ^,  garand^,  Baluch  &  Sind  ; 
Kari,  gad 2,  Brahui  ;  Urial,  Pb. 


Sina,  S9;  Ward,  Sportsman* s  Guide,  4&'S'* 

Habitat*— Found  over  the  whole  Salt-range  of  the  Panjdb,  on  theSulai- 
man  range  across  the  Indus,  the  hills  of  Hazara,  and  those  in  the  vicinity 
of  Peshawar.  According  to  the  late  Mr.  Dalgleish  it  also  occurs  consicT- 
erably  farther  east  in  Northern  Tibet.  It  is  also  reported  to  be  found  at 
Aster  and  Gilgit  to  Afghanistan.  It  is  met  with  at  altitudes  of  from  800 
to  2,000.  rarely  3,000  ieeX,  (the  urial)  and  up  to  12,000  and  14,000  feet 
(the  sha\. 

Characteristics.— Of  a  general  rufous  brown  colour,  with  a  long  thick 
black  beard,  mixed  with  white  nairs  from  throat  to  breast,  reaching  to  the 
knees ;  legs  below  the  knees  and  feet  white,  belly  white,  the  outside  of  the 
legs  and  a  lateral  line  blackish  in  colour.  The  horns  of  the  male  are  sub- 
triangtilar,  much  compressed  laterally  and  posteriorly,  transversely  sulcated, 
curving  outwards  ana  returning  inward  towards  the  face.  The  female  is 
of  a  more  uniform  pale  brown,  with  whitish  belly,  no  beard,  and  short 
straight  horns.    The  adult  male  is  about  5  feet  in  length  and  3  feet  high ; 
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the  horns  measure  from  25  to  30  inches  long  round  the  curve.  O.  cydoceros 
(urial)  is  regarded  by  some  zoologists  as  a  distinct  species  from  O.  yignei 
(ska)  Blanford  states  that  he  cannot  find  any  distinctive  characters,  those  of 
colour  beins*  merely  individual,  while  some  of  the  skulls  and  horns  appear 
indisting^isnable. 

Fibre. — This  animal  apparently  affords  part  of  the  wild  pashm  known 
as  thosh. 

Food.— The  flbsh  is  good  and  well  flavoured. 

Domestic  Uses.— Hutton  says  it  possesses  "a  moderate  sized  ladicry* 
mal  sinus  which  appears  to  secrete,  or,  at  all  events,  contains,  a  thick  gummy 
substance  of  good  consistency  and  a  dull  greyish  colour.  The  Afghin 
and  Baluch  hunters  make  use  of  this  gum,  by  spreading  it  over  the  pans 
of  their  matchlocks,  to  prevent  the  damp  from  injuring  the  priming.  The 
urial  has  been  bred  freely  with  tame  sneep.  The  occurrence  of  wild  hy- 
brids has  been  noted  under  O.  hodgsooi,  p.  556. 

z8.  Pantholops  hodgsoni,  Hodgson:  Blanford,  Fauna  Br.  Ind.  {Mam* 

Thb  Tibetan  Antelope  :  The  Chiru.  [malia),  524, 

Syn. — Antilopb  (oryx)  keuas,  H.  Smith;  A.  chiru.  Lesson ;Keua» 

HODOSONII,  Gray. 
Vem. — Tsus  ^,  chus  9>  chiru,  chuhu,  isos,  Tibetan. 
References.— JtfrAw,  Mam,  Ind.,  S82  ;  Sterndale,  Mam.  Ind,,  469  ;  Ward, 
Sportsman^ s  Guuie,  72'73» 
Habitat. — Probably  throughout  the  Tibetan  plateau,  from  12,000  to 
18,000  feet  elevation  {Blanford). 

Characteristics.— Hodgson  states  that  the  male  may  measure  50 
inches  from  nose  to  rump,  tail  with  hair  9  inches,  height  at  shoulder  32 
inches.  In  colour  pale  fawn  above,  slaty  g^ey  towards  the  base,  white  below. 
The  horns,  ten  in  number,  measure  from  24-26  inches  long,  jet  black,  smooth 
and  polished,  encircled  by  a  number  of  rings  from  15  to  20  in  number, 
extendm^^  from  the  base  to  within  -6  inches  of  the  top.  Jerdon  savs 
that  "  it  IS  probable  this  animal  may  have  given  rise  to  the  belief  in  the 
unicorn ;  for  at  a  little  distance,  when  viewed  laterally,  there  only  appears  to 
be  one  horn,  there  is  so  little  divergence  throughout  their  length.*' 

Fibre.— In  some  respects  this  answers  to  the  animal  that  might  at  least 
afford  some  of  the  much  prized  form  of  wild  pashm  designated  ihosh. 

Domestic  Uses. — ^"The  horns  are  beautifully  adapted  for  knife 
handles"  (ATiw/acA). 

19.  Tetracems  quadricornis.  Gray;  Blanford,  Fauna  Br.   Ind.  {Mam- 
The  pour-hornbd  Antelope.  [malia),  sig. 

Syn. — Tetraceros  chickbra,  ^(yM  /  Antilopb  (cbrvicaprX)  quadri- 
cornis. BlainvUle. 
Vem. — Chousingha,    chouka,    doda.    Hind.;    Benkra,    Mahr.;  Bhokra 
phokra,  Gvz, i  Bhirki,  SauooR;  Bhirkura  S*  bhir\i,  Gonm ;  Bhirul, 
Bherl  ;  Kotari,  Chutia  Nagpur;  Kurus,  Gonds  of  Bastar;  Konda- 
goriy  Tel.  ;  Kondguri,  kauUa^kuri,  Kan. 
References.— y^Am,  Mam,  Ind.,  274/  SterndaU,  Mam.  Ind,,  479, 
Habitat. — In  most  parts  of  India,  espeaaliy  where  the  country  is  wood- 
ed and  hilly.    Througnout  the  Bombay  Presidency  it  is  common,  also  in 
the  wooded  parts  of  Rajputana  and  the  Central  Provinces  {Blanford),    It 
is  not  met  with  in  Ceylon  and  Burma. 

Charac'ieristics. — A  small  animal  40-42  inches  in  length, tail  5 inches, 
height  at  shoulder  24-26  inches,  slightly  higher  at  the  croup  than  at  the 
shoulder;  weight  about  43ft.  Colour  brownish-bay  above,  shading  into 
white  along  the  middle  of  the  belly,  but  the  colour  varies  somewhat 
according  to  locality.  The  anterior  pair  of  horns  are  the  shorter,  measur- 
ing i-ii  inches,  the  posterk>r  3.4  inches.     In  the  Madras  Preadency, 
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the  anterior  set  of  horns  is  said  to  be  mostly  absent,  the  skull  of  the 
adult  animal  showing  only  rudimentary  projections.  If  taken  young,  it 
can  be  tamed. 

Food.— The  flesh  is  not  good  eating,  bat  can  be  made  more  palatable 
by  being  cooked  with  mutton  fat. 

DOMESTICATED  GOATS. 

Hodg^ton  gives  the  following  as  the  chief  distinctive  features  of  Goats 
from  Sheep : — 

*'  Horns  in  both  sexes :  no  male  :  no  eye-pits :  feet-pits  in  the  fore^feet  only,  or 
none :  no  iagninal  pores  nor  dands :  no  calcic  tuft  nor  gland :  roamoMe  t^ro  :  odour 
intense  in  nwles  :  and«  true  beard  in  both  sexes,  or  in  males  only." 

'*  These  animals  are  further  distins^bhed  by  boms,  directed  rather  up^vards  and 
backwards  than  drclinsf  sideways  to  tbe  front^  as  in  the  sheep  proper,  by  tiie  obliquity 
of  thdr  insertion  on  the  top  of  the  head,  their  less  volume,  greater  compression,  less 
angularity,  and,  above  all,  by  the  keeled  character  of  their  sharp  antral  edge.  The 
tau  of  the  goats  b  shorter  and  flatter  than  in  sheep ;  their  chest  or  knees  frequently, 
bare  and  odious ;  and  their  hairy  pdage  apt  to  b«  of  great  and  unequal  lengths." 
<Mt  must  be  recollected''  addsHodgsOn,  '*that  theso^called  wild  goats  of  tbe  Hima- 
laya (the  jkaral  or  tehr)  are  not  goats  at  all ;  for  they  have  four  teats,  a  mobt  muzxle, 
and  no  interdigital  pores  or  feet-pits."    {Con/,  with  Sfutp,  p.  567.) 

GokT^Eng.;  Chbvrb,  Fr./  Zibob,  Germ.;  Kapros,  (rn/  Bbcco, 
CAPRA,  It.  i  Cabra,  Sp. ;  Kbchi,  Turk. 

^^°"  "1^«*»'«    (he-goat),  bakri  (she-goat),  HiHD. ;    Bakra,  (male),  hakri, 
(female),  N.-W.  P.;  Gharsa  (wild-goat),  cJkhtla  (male),  chMeU  (female), 
o^flLr^^'  *««^'"tf',  Malay.  J  Mis,  t^ys,  tuyus,  Arab. 
K«erence8« — Hodgson,  She^P  and  Goats  of  the  Himalaya,  Jowr.  As.  Soc., 
Bsngal,  XVI.,    1003-1026;  Hutton,  CalcuUa  Jour.  Nat.  Hist.,  1I„ 
\'f43)  514^54^!  Moorcroft;  Vigns;  Royle  /  Southey  /  Godron:  Sterndale, 
'ffni.  Ind.f  Wallace,  India   in    1887 ;  Balfour  Cydopadia,    India; 
^»^  Cyclopmdia,  Agri. ;  (/re.  Diet.  Arts,  etc.,  Encycl.  Brit.,  etc.,  etc. 
Habitat. — The  goat  is  now  foond  in  a  state  of  domesticity  over  both 
Old  and  New  Worlds,  and   various  opinions  have  been  expressed  by 
naturalists  as  to  the  original  stock  from  which  it  is  descended.    The  pre- 
valent and   most  probable  opinion  is  that  the  various  domestic  breeds 
are  descended  from  several  wild  species,  some  of  which  may  be  extinct.     It 
was  a  domestic  animal  in  Asia  and  Europe  before  the  dawn  of  history,  but 
was  quite  unknown  in  the  New  World  before  the  advent  of  the  Spaniards. 
Breeds  of  Goats  in  India. 
Writers  on  agriculture  describe  about  twenty-five  different  breeds  of 
goats  in  India;  but  as  the  distinctions  between  some  of  them  are  but  little 
marked,  and  as  they  inter-breed  freely  with  the  village  goat  of  the  plains, 
it  will  be  sufficient  to  describe  here  the  commonest  breeds  and  those  in 
which  the  leading  characteristics  are  most  disthwrt.    From  the  standpoint 
of  the  FLBBCB  there  may  be  sakl  to  be  four  chief  types  ; — 

(a)  The  pashnfyielding  goats  of  the  upper  alpine  ranges  of  the 
Himalaya,  more  especially  on  the  northern  slopes  and  in  Tibet.  The 
wool  or  under-coat  obtained  from  this  breed  is  the  •*  Shawl  Wool  "  which 
is  woven  into  pashmina  fabrics  and  shawls.  As  already  pointed  out,  in 
some  respects,  this  animal  resembles  the  ibex  (C.  sibirica,  pp.  552,  636).  An 
idea  of  the  importance  of  this  fleece  and  of  the  manufactures  therefrom,  may 
drawn  from  the  fact  of  the  English  name  "  shawl "  having  been  derived 
from  the  Persian  term  shaL  It  would  appear  that  the  English  word  was 
not  generally  used  till  after  the  middle  of  the  eighteenth  centurv.  The 
creation,  in  fact,  of  the  British  manufactures  in  shawls  is  almost  solely 
attributable  to  Mr.  Moorcroft's  numerous  reports  on,  and  specimens  of, 
the  Kashmir  manufactures  of  ^o^Atm  and  wool. 

(b)  The  ^a^yielding  goats.    Tha  long ,  soft,  mohair-like  fleece  of  this 


FOUB- 

HORNED 

ANTELOPE. 

FOOD. 
Flesh. 
1289 

DOMESTI- 
CATED. 
GOATS. 

1290 


BREEDS. 

Fleeee- 
yieldlnff. 

I29I 


Shal-Wooh 
X292 


Pat. 
1293 


a  1293 


Digitized  by 


Google 


560 


Dictionary  of  the  Economic 


SHEEP 
and  Goats 


Domesticated  Goats  of  India. 


BREEDS 

of 

Goats. 

Pat. 


81nd  goat. 

HasamiGoats. 

Coftf,  with 
p.  63s. 


VUlaffo  aroat. 
1295 


breed  is  made  into  the  fabric  known  as  pattu,  which  may  be  described  as  a 
coarse  though  durable  tweed,  largely  used  by  the  Natives  of  the  Himilava 
for  clothing,  and  the  better  qualities  of  which  are  sometimes  worn  by 
Euroi>eans,  especially  for  shooting  suits.  The  various  breeds  of  this  goat 
inhabit  the  southern  slopes  of  the  Himalaya,  from  the  region  of  perpetual 
snow,  down  to  the  zone  of  oaks.  By  some  writers  the  more  alpine  breeds 
are  simply  Xh^  pashm  ^osX,  altered  through  the  moister  nature  of  the 
southern,  as  compared  with  the  northern,  slopes  of  the  Himalaya ;  by  others 
all  have  been  derived  mainly  from  the  same  stock  as  the  Sind  and 
Baluchistan  goats.  They  possess  much  in  common  with  the"  Wild  goat,** 
O.  aegagrus,  {p'SSi)  except  that  on  the  higher  ranges  they  afford,  in  addi- 
tion to  the  pat  fleece,  a  wmter  coat  of  inferior  pashm.  Fuller  practiculars 
will  be  found  regarding  these  goats  in  the  paragraph  below  on  Himdlayan 
goats. 

(c)  Sind,  Rajputna,  and  Baluchistan  goat^'hair-^elding  goats. — ^Tbis 
group  may  be  accepted  as  embracing  afl  the  hair-vielding  goats  of  India. 
They  are  found  on  the  lower  hills  up  to  altitudes  of  6,000  feet  The 
breeds  on  the  higher  sections  of  this  area  approach  the  ^a^-yidding 
goats  and  those  of  the  lower  may  be  said  to  be  scarcdy  separaole  from  tM 
ordinary  village  (non-hair-yielaing)  animal.  The  intermediate  breeds 
(between  these  two  extremes)  afford  the  commercial  (good)  qualities  of  goats 
in  hair.  In  many  respects  the  goats  of  this  section  may  be  said  to  possess 
less  evident  derivation  from  the  wild  goat  of  Sind  than  do  the  pat  goats* 

(d)  The  village  goat  of  the  plains  of  India, --The  hair  of  this  animal  is 
too  scanty,  and  withal  too  coarse,  to  be  of  aiiy  value.  It  is  only  utilizable 
in  the  manufacture  of  ropes,  sacks,  cheap  floor- mats,  etc«,  like  the  long, 
coarse  hair  combed  out  of  the  superior  fleeces  of  the  above  breeds.  The 
village  goat  of  India  is  in  fact  reared  more  on  account  of  its  milk,  flesh, 
and  skin  than  its  fleece ;  selection  and  development  have  accordingly,  for 
centuries,  been  directol  to  these  objects,  with  the  not  unnatural  loss  of  any 
value  as  a  fleece-yielder. 

The  development  of  the  villa^fe  goat  of  India  and  of  the  neighbouring 
Asiatic  countries,  where  the  objects  named  have  been  aimed  at,  has  re- 
suited  in  quite  as  diversifled  a  series  as  can  be  shown  under  the  fleece- 
yielding  group.  Some  are  tall  with  lon^  legs,  others  short  and  well 
built.  A  very  extensive  range  of  colours  is  also  met  with,  but  white  or 
black  are  the  most  prevalent.  Others  are  ffi^y*  brown,  chocolate,  parti- 
coloured or  blotchc^l.  In  the  character  of  the  nom  an  equally  diversifled 
range  exists.  Some  have  no  horns  at  all,  others  short,  stout  horns  arching 
backwards,  whilst  straight  horns  may  be  seen,  and  horns  spirally  twisteo, 
some  even  resembling  those  of  the  markhor  (C.  falconeri,  Conf,  with 
P'  SSO*  In  the  matter  of  horns  it  may  be  here  remarked  that  Darwin 
urged  that  a  correlation  exists  between  the  horn  and  the  hair  or  wool  of 
both  sheep  and  goats.  The  Angora  white  goat,  with  horns,  has  long 
curly  hair,  those  without  horns  have  a  close  coat.  In  general  terms  it  may 
in  fact  be  said  that  the  more  spirally  twisted  the  horns  the  more  curly  tlie 
wool.  The  ears  of  the  goat  also  afford  useful  characteristics  as  marking 
almost,  degrees  of  domestication.  It  has  been  urged  by  many  writers  that 
dependence  on  man  for  protection  has  rendered  the  possession  of  erect, 
mobile  ears  (to  catch  every  passing  sound),  unnecessary,  and,  accordingly, 
in  most  domestic  breeds,  the  ears  have  become  pendant  The  deeree  to 
which  this  has  been  carried,  as  also  the  size  and  length  of  these  largely 
disused  organs,  is  characteristic  of  certain  breeds  both  of  village  and 
fleece-yieldmg  goats.  The  arching  (romanizing)  of  the  nose  is  another 
character  of  much  interest.  The  peculiarities  of  the  eyes  have  also  been 
regarded  as  of  value,  but  this  is  perhaps  more  in  distinguishing  sheep 
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from  goats  than  in  separating  the  breeds  of  goats.  No  goat,  for  example, 
is  known  to  possess  the  eye-pits  which  are  so  striking  a  peculiarity  of 
sheep.  Sheep  also  have  feet  pits,  but  in  goats  these  exist  in  theiore-feet 
only,  or  are  entirely  absent  Both  Hodgson  and  Blyth  urged  the  value 
of  this  character  in  distinguishing  joints  of  meat,  by  the  purchaser  insist- 
ing that  the  hind  quarter  should  be  sold  with  the  trotter  attached— a 
practice  now  almost  universal  in  India.  It  is  thus  possible  to  at  once  be 
sure  if  the  joint  be  mutton  or  goats'  flesh.  The  male  goat  is  always  intensely 
odoriferous,  sheep  never ;  but  it  is  not  known  if  there  be  distinctive  charac- 
ters in  the  odour  of  different  goats.  The  mammae  or  teats  are  always 
two  in  goats,  but  according  to  Qodron  these  organs  vary  considerably  in 
the  diflerent  breeds.  They  are  elongated  in  the  common  milch  goat, 
hemispherical  in  the  Angora  race,  blTobed  and  divergent  in  the  goals  of 
Syria  and  Nubia,  etc.  Some  Indian  goats  possess  teat-like  formations 
on  the  neck,  a  peculiarity  which  Mr.  J.  Thomson  observed  in  the  Massai 
goats  of  Africa,  but  which  Prof.  R.  Wallace  informs  the  author  he  has 
seen  in  sheep  and  even  in  pigs     {Conf,  with  pp,  5^9,  57/.) 

Having  thus  briefly  mentioned  some  of  the  more  striking  peculiarities 
of  goats,  an  enumeration  of  the  chief  breeds  of  India  may  De  now  attempted, 
the  remark  being  premised  that  with  the  exception  of  Mr.  B.  H.  Hodgson's 
valuable  paper  on  the  Sheep  and  Goats  of  the  Himalaya  and  of  Tibet, and 
Captain  T.  Hulton's  paper  on  the  Sheep  and  Goats  of  Afghanistan,  the 
subject  has  never  been  systematically  studied.  The  writer  is,  therefore, 
unable  to  do  more  than  allude  by  name  to  the  forms  referred  to  by  various 
wrilers. 

I.— South  Indian  GoATS.~These  are  smaller  than  those  found  in  the 
north,  and  have  shorter  and  less  abundant  hair. 

11.— North  Indian  Goats.— The  north  Indian  goat  is  a  much  finer 
animal  than  that  from  the  south.  Hfs  build  is  more  massive,  and  his  hair 
longer  and  more  flowing.  The  ears  are  long,  large,  and  perfectly  pendant 
The  colour  of  the  hair  is  most  frequently  black,  or  black  and  tan,  but  some 
are  white,  black  and  white,  or  with  a  variety  of  black,  white,  and  tan  spots 
(Wallace).  This  appears  to  be  the  Jamnapari  goat  of  Hodgson  in  the 
remarks  below  regarding  the  diigu  goats  of  the  Himalaya. 

III.— Nepal  Goats.— These  have  long,  flapping  ears  and  rounded  or 
Roman  noses,  whilst  others  have  hollow  or  saddle  backs.  The  colour  of 
the  hair  is  black,  grey  or  white,  with  black  blotches. 

IV. — Benoal  Goats.— These  are  very  much  like  the  goats  of  Madras^ 
but,  if  anything,  they  are  smaller,  more  frequently  black,  and  very  often 
destitute  of  horns.  They  are  never  herded  in  flocks;  each  villager  possess- 
es one  or  two,  and  these  are  allowed  to  feed  as  best  they  can  on  the  roads 
(picking  up  leav^,  straw,  etc,),  on  wayside  vegetation,  hedges,  etc.  Like  all 
other  village  eoats  they  are  most  destructive,  as  they  will  eat  almost  any- 
thing and  puU  out  at  the  roots  the  plants  on  which  they  browse.  Their 
teeth  tear  rather  than  cut,  hence  the  injury  these  animals  do  to  plantations, 
if  allowed  access  to  young  trees  or  shrubs.  It  will  be  seen  that  Hodgson, 
in  the  account  given  below  of  Himalayan  goats,  indentifles  this  animal  with 
the  dugugodX  of  the  Himalaya  {See  p.  S^S)- 

v.— The  Goats  op  hill  tracts,  such  as  the  central  tableland,  the 
Deccan,  Sind,  Rajputana  and  Baluchistan.  These,  in  most  of  their  char- 
acteristics, resemble  the  ordinary  village  goat,  but  their  hair  is  more  abun- 
dant and  woolly.  The  horns  often  large,  out  only  in  exceptional  or  special 
breeds  are  they  straight  and  twisted.  They  are  herded  with  sheep  and 
cattle  in  large  flocks,  and  feed  on  the  sub -arborescent  vegetation  of  un- 
cultured land,  never  taking  grass,  however  good  it  may  be,  if  leaves  of 
bushes  or  young  tre^  be  available.    These  are  the  hair-yieldmg  breeds  of 
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India,  but  a  very  extensive  series  of  animals  has,  by  this  classiftcation,  been 
lumped  together.  Until  goats  have  been  made  the  subject  of  a  special 
study,  this  defect  must  continue  to  exist.  The  reader  may  be  able  to 
judge  of  the  extent  of  our  ignorance  of  the  breeds  of  sheep  and  goats  from 
the  interest  Hodgson  (in  1847)  was  able  to  give  to  his  study  ol  the  breeds 
of  one  tract  of  India,  namely,  the  Himiilaya* 

VI.— Syrian  Goats.— Hjybrids  of  this  breed,  commonly  designated 
Aden  goats,  are  well  known  m  India,  whither  they  are  imported  by  Arab 
traders  and  passed  off  under  the  name  of  Angora  or  Kashmfr  goats*  They 
have  long,  flapping,  pendent  ears  and  slender  limbs,  and  are  covered  with 
long,  shaggy  hair,  whxh^  in  the  pure  breed,  is  of  a  black  colour.  Their  horns 
are  somewhat  erect  and  spiral,  with  an  outward  turn. 

VII.—  Himalayan  Goats.— The  remarks  which  the  writer  has  to  offer 
on  this  subject  are  simply  an  abstract  of  Hodgson's  paper,  which  will  be 
found  in  the  Journal  cf  the  Asiatic  Society  of  Bengal,  Vol.  XV J ^  (  /^^7)» 
Pt,  2,  pb,  1003-1026.  Mr.  Hodgson  was  well  qualified  to  deal  with  the 
subject  ne  discusses,  in  the  paper  quoted  above  (and  the  original  of  the 
article  will  richly  repay  perusal),  is  illustrated  with  very  good  drawings  of 
the  Himalaya  and  Tibetan  sheep  and  goats.  Hodgson  g^ves  the  follow- 
ing breeds  of  Goats  ;— 

1ST  Chanora.-  This  is  the  commoo  domestic  goat  of  Tibet— a  breed  of  mod- 
erate size,  which  is  distinsfuished  by  the  uniform  abundance  of  its  long,  flowing, 
straight  hair,  which  descencu  below  the  knees  and  hocks,  and  covers  pretty  uniformly 
the  whole  animal.  Even  the  legs  are  abundantly  clothed,  and  the  head,  with  its  am(>!e 
forelock  and  beard,  shows  the  same  tendency  to  copious  development  of  lair. 
Underneath,  especially  in  winter,  the  body  is  also  covered  with  a  sab-fleece  of 
exceeding  fine  wool.  This  is  not  a  very  large  animal  as  its  mean  height  is  only 
2  feet,  but  its  horns  are  long  (i4  to  il  feet)  and  curved.  Jhit  chdngrd  b  wanton, 
capricious,  restless,  impatient  of  restraint,  and  in  docility  far  inferior  to  that  of  Tibetan 
sheep,  thoueh  he  is  better  able  to  endure  change  of  climate.  An  attempt  to  handle 
him  evokes  his  impatience  of  all  but  lax  control.  He  will  not  submit  like  hb  neirli- 
bour  the  hunia  sheep  to  carry  burdens.  He  may  be  bred  and  herded  with  facility, 
but  he  requires  a  large  range  and  liberty  to  please  himself  whilst  (p-asing. 

In  the  dry  cold  plains  of  Tibet,  the  chdngrd  flounshcs,  and  it  b  probable  diere 
are  numerous  sub-breeds,  the  more  alpine  ones  originating  the  various  qaaliti<^  of 
pashm  (see  the  remarks  on  this  subject  oelow) ;  but  although  he  may  be  reared  in  the 
Cis-Himalavan  mountains  and  even  in  the  lower  or  central  tracts,  the  <Aan|f*i^  loses  there 
his  pashm  fleece.  He  may  also  be  kept  alive  in  the  southern  divisions  of  the  Himalaya 
or  on  the  plains  of  India,  but  will  not  breed  when  removed  to  any  great  distance  from 
hb  alpine  habitat.  Hodgson  mentions  the  fact  that  a  Kirghb  breed  allied  to  the 
chdngrd  had  been  conveyed  in  safety  to  Europe,  and  bred  in  the  alpine  parts  of 
France.  Bogte,  also  Turner,  and  later  still  Moorcroft,  attempted,  bat  failed  to 
convey  the  Tibetan  pashm  goats  to  Europe.  Even  the  Kirehis  animal  just  men* 
tionea  did  not  produce  pashm  in  Europe  and  the  large  sum  of  money  spent  in  the 
effort  to  convey  it  to  Europe  and  to  acclimatise  it  was  thus  quite  futile.'* 

Hodgson  somewhat  significantly  remarks  that  th^  chdngrd  \%  *'cto8dy  alficd 
to  the  celebrated  shawl  goat."  It  would  thus  appear  that  he  accepted  the  true  pashm' 

Sielding  animal  as  possibly  distinct  from  the  ordinary  Tibetan  goat.  It  would  seem, 
owever,  probable,  as  already  tmpgested.  that  the  superior  Quality  ol  Tarfani  pashm*^ 
b  obtained  from  at  most  but  a  spcial  sub-breed  of  thb  animal.  ^  The  Natives  of  Tibet, 
says  Hodgson,  '^  manufacture  ixipes,  caps,  and  coarse  overaUs  out  of  the  long  hair, 
and  a  fine  woollen  doth  called  Tds^  out  of  the  sub^fleece,  mixed  occasionally  with  the 
wool  of  the  silingia  sheep.  The  flesh  of  the  chdngrd,  especially  of  the  kids,  b  excel- 
lent, And  b  mudi  eaten  by  the  Tibetans  aad  Cis>Himalayaiis,  even  the  Hindus  of  the 
Central  region,  import  large  numbers  for  food  aad  sacrifices,  especially  at  the 
Dasahafa,  or  great  autumnal  festival.  But  upon  the  whole,  the  Tibetans  prefer  the 
mutton  of  their  sheep  to  that  of  their  goats." 

In  general  characteristics  the  chdngrd  is  a  medial-sized  goat,  with  a  fine  small 
head,  a  spare  and  short  neck,  a  long  yet  full  body,  short  rigid  limbs,  and  a  short 
deer-like  tail,  rather  shorter,  more  depressed,  and  more  nearly  nude  below,  than  in 
the  sheep,  and  frequently  carried  more  or  loss  elevatadi  especially  in  the  maks«    The 
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narrow,  oblique  muzile  is  covered  witk  hair }  the  lons^sh  face  and  nose  quite  straig^ht, 
the  short  forehead,  arched  both  lengthwise  and  across,  and  furnished  with  an  ample 
forelock :  and  the  small  brownish  yellow  and  saucy  eye  placed  high  up  or  near 
the  base  of  the  horns.  The  horns,  which  are  inserted  very  obliquely  on  the  top  of 
the  head,  are  in  contact  with  their  central  sharp  edges,  but  diverge  towards  their 
rounded  posteal  faces,  and  curve  upwards,  outwards  and  backwards,  with  much  diver- 
gency and  with  one  lax  spiral  twist,  leaving  the  flat  smooth  points  directed  upwards 
and  backwards.  The  compression  of  the  horns  is  great,  so  that  their  basal  section  is 
elliptk  <n  rather  acute  conoid,  and  the  keel  is  neither  very  distinctly  separated  from  the 
body  of  the  hotns,  nor  does  it  exhibit  anv  salient  knots,  but  is  rather  blended  laterally 
into  the  surfaces,''  and  chiefly  indicated  by  the  deflexion  of  the  wrinckles  of  the  horns, 
which  are  numerous  and  crowded  but  not  heavy,  and  go  pretty  uniformly  round  the 
horns,  but  form  a  decided  angle  at  the  commebcement  of  the  keel.  The  ears  are 
longish,  narrow,  obtusely  pointed  and  pendant,  with  very  little  mobility.  The  short 
strong  rigid  limbs  are  supported  on  high  vertical  hoops,  and  have  obtusely  conic  false 
hoofe,  pretty  amply  developed  behind  them."  Perhaps  the  most  general  colour  of  the 
fhdngrd  is  white,  tinged  with  slaty  blue.  But  the  white  is  seldom  unmixed,  and  the 
limbs  and  sides  of  the  head  are  apt  to  be  dark.  '  There  are  frequently  dark  patches  on 
the  body,  and  often  the  whole  body  is  black  or  tan,  the  limbs  and  face  only  being 
white."  Hodgson  recognises  this  animal  as  a  strongly  marked  derivative  from  the 
"Wild  goat,"  C.  at^asrus  {Ste  pp,  sso-sO'  He  adds  that  "  in  cArfn^ri  there  is,  in 
fact,  hardly  any  deviation  from  the  wild  type,  except  in  the  large  and  pendant  ears ; 
so  that  domestication  would  seem  to  have  made  less  impression  on  these  animals  than 
on  the  sheep,  though  its  effects  on  both  groups  have  been  less  obliterative  than 
is  generally  supposeo." 

Oaptain  Hutton  who,  while  resident  at  Kandahar,  devoted  much  careful  study  to 
C.  segagprns  in  domestication  and  cross-bred  it  with  the  common  goat,  arrived  at  an 
emphatic  opinion  apposed  to  that  advanced  by  Hodgson,  namdy,  that  the  Persian 
and  Afghan  goats,  at  all  events,  were  not  derivable  from  C.  agagrus.  Hutton 
wrote  of  C.  egagrns  that  it  **  is  rendered  interesting  from  its  being  now  the 
prevalent  opinion  among  naturalist,  that  from  it  have  been  derived  our  domes- 
tic breeds.  The  question,  notwithstanding  is  far  from  being  decided,  and  a  few 
remarks  on  the  subject  may,  therefore,  be  considered  not  unworthy  olP  attention.  If 
aegagnts  be  the  stock  from  which  our  domestic  goats  have  sprung,  it  should  follow, 
that  the  differences  which  they  now  exhibit  in  general  appearances,  have  been  induced 
by  domestication ;  and  it  is  asserted,  that  the  two  breeds  should  be  capable  not  only 
of  freely  producing  offspring  together,  but  that  such  offspring  should  likewise  be, 
capable  of  breeding  inter  se;  yet,  on  this  point,  there  seems  to  being  something  more 
than  a  doubt  for  the  offspring  of  the  goats,  which  was  formerly  in  the  Paris  Mena- 
gerie '  were  either  prematurely  brought  forth,  or  lived  only  a  short  time,  in  a^  sick  or 
languishing  condition.'  "  HuttOn  then  proceeds  to  detail  his  experiments  which  may, 
by  most  readers,  be  regarded  as  establishing  more  than  Hutton  believed,  the  fact  that 
a  cross  between  C.  egagniS  and  the  domestic  goat  is  not  only  possible  but  that  the 
progeny  are  likely  to  be  fertile  inUr  se,  Hutton  very  wisely  adds  that  all  past 
experiments,  including  his  own,  have  not  been  repeated  sufficiently  often  to  establish 
the  point.  He  therefore  passes  to  the  consideration  of  other  features  which  are  of 
some  interest.  The  female  of  C.  SBgagruSy  he  points  out,  it  altogether  destitute  of  a 
beard  under  the  chin,  whereas  the  domesticated  breeds  of  Persia  and  Afghanistan 
uoiformly  possess  a  beard.  Hutton's,  half-bred  animal  foltewedits  domesticated 
parent  in  the  possession  of  a  beard,  from  whkh  circumstance  he  argues  that  the  beard 
most  have  been  a  specific  character  in  bot'i  male  and  female  of  the  tvpe  from  which 
the  domestic  goat  had  been  descended.  Thir  contention,  he  maintained,  was  strength- 
ened by  the  fact  that  the  beard  was  retained  even  in  the  second  and  third  generation 
of  his  cross-breeds.  Further  he  contended  that  in  C  agagnui  the  horns  are  very  close 
together  at  tlie  insertion,  whereas  those  of  the  domesticated  animal  are  far  apart,  and 
in  all  bit  crosses  the  horns  were  in  this  respect  like  those  of  the  domesticated  an- 
cestor. The  ears  also  are,  he  points  out,  small  and  erect  in  the  wild  animal,  while 
in  the  offspring  of  the  tame  goat  and  in  the  tame  goat  itself,  the  ears  are  large  and 
pendant.  It  may,  however,  be  remarked  that  apparently  all  Hutton's  experiments 
were  from  a  female  of  C.  Sgagrus  crossed  with  the  domesticated  male.  The  re- 
sults might  have  been  very  different  with  a  male  wiU  animal  on  the  tame  female. 
His  original  hali-bred  female  was  crossed  repeatedly  by  tame  goats,  and  these  again 
similarly  crossed.  In  most  of  Hutton's  half-breds  the  strongest  strain  was,  and 
naturally,  towards  the  domestic  ancestor,  except  in  their  timidity  and  agility. 
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In  these  characters  alone  they  resembled  their  mother.*  Mutton's  obsenratioo 
of  the  use  of  the  horns  in  the  wild  animal  has  been  o(ten  aUuded  to  by  subs<*qoeat 
writers.  Bein^  struck  with  the  immense  size  and  strength  of  these  appendages,  be 
was  disposed  to  think  them  next  to  useless,  until  on  one  occasion  he  witnessed  one  nl 
his  males  of  C.  seagnis  miss  its  foothold  and  prepare  for  a  fall  that  might  have 
proved  fatal.  '*  No  sooner  did  he  feel  himself  fallincf  than  he  bent  his  chin  firmly 
down  upon  his  breast,  so  as  to  bring  his  lonpf  recurved  horns  to  the  front,  and^  upon 
these  he  received  the  shock  of  his  fall,  without  sustaining  the  slightest  injury." 
What  wonder,  therefore,  that  when  domesticated  and  freed Irom  the  danger  ot  fsdls, 
such  as  the  wild  animal  must  be  constantlv  exposed  to,  the  horns  should  become  less 
and  less  necessary  and  alter  materially  in  shape  and  form,  and  even  disappear  entirely 
in  certain  races. 

2ND,  Chapu.— This  is  the  Chydpi  or  Chdpici  the  northern  region  of  the  sab- 
Himdlaya.  "  This  breed  bears  the  same  relation  to  chingrd  as  the  kdgia  sheep 
do  to  the  barwdl,  that  is,  it  is  invariably  of  much  smaller  size  than  the  ehdngtd,  and 
has  a  different  habitat,  with  general  similarity  of  structure  and  appearance  ;  yet  not 
wanting  points  of  diversity.  The  ears  of  the  chydfd  are  invariably  smaller,  and  less 
pendant  than  those  of  the  chdngrd  ;  and  what  is  deserving  of  attention,  the  feet-pits 
are  not  constant  in  the  chydpi,  but  are  occasionally  wanting^  as  in  the  di/^i,a, 
species  presently  to  be  described."  "  The  chydpd  b  further  distinguished  from  the 
chdngrd  by  the  very  various  flexure  of  the  horns  of  the  former,  which  are  sometimes 
erect,  and  sometimes  curved  backwards  in  the  sickle  style ;  sometimes  spirally  twisted, 
and  sometimes  not  so ;  and,  again,  the  ears  of  the  chydpu,  always  short  as  compared 
with  those  of  the  chdngrd,  are  occasionally  so  in  the  extre  e,  bearing  the  truncated 
appearance  of  the  same  organs  in  the  barwdl  sheep.  Lastly,  the  chydpd  b  neither 
so  frequently,  nor  so  much  coloured  as  the  chdngrd,  I'he  chydpd  is  a  small  breed 
fully  \  less  than  the  chdngrd,**  "  The  long  hair  and  fine  sub-neece,  the  ample  fore- 
lock and  beard  common  to  both  sexes,  the  sexes  both  horned,  the  invariable  absence 
of  the  eye  and  groin-pits,  the  feet-pits  present  in  fore-feet  only,  ihe  lonsf  strab^ht 
face,  short  arched  forehead,  keen  and  saucy  eye,  short  spare  neck,  long  full  body,  low 
rigid  limbs^  short  high  hoofs,  conic  obtuse  false  hoofs,  and  short  depressed  tail;  and 
lastly,  the  mvariable  two  teats,  are  marks  alike  of  the  chdngrd  and  chvdpu.  But  the 
gay  and  independent  look  of  both  is  augmented  in  the  lesser  breed  by  the  finer  and 
more  mobile  ear,  now  erect,  now  forward,  and  anon  backward,  as  each  internal  im- 
pulse or  external  signal  prompt"  '*  The  females  are  not  much  less  than  the  males, 
nor  are  their  hoi  ns  very  materially  less,  nor  different  in  form.  The  prevalent  colour 
is  white;  but  some  are  mottled  or  blotched  with  black  or  with  tan ;  and  the  belly  and 
limbs,  and  a  lateral  mark  down  the  h^id  from  horns  to  nostrils,  are  often  dark.  So 
too  are  the  ears;  whilst  the  prevalent  white  colour  is  frequently  flavescent  and  straw- 
tinged."  *'  They  are  of  strong  constitutk>ns  and  hardy  halnts,  but  love  cold  and 
short  aromatic  pastures,  and  as  these  can  be  found  only  in  the  Cachar  region  of  the 
Cis-Himdlayan  mountains,  to  it  the  chydpds  may  be  said  to  be  confined,  the  immense 
numbers  of  them  are  imported  into  the  central  hilly  region  during  the  cold  months 
to  satisfy  the  flesh-loving  habits  of  the  people  of  that  region,  who  also  occasionally 
weave  tne  long  hair  and  fine  wool  of  the  chydbd  into  approoriate  manufactures." 
"  In  economic  point  of  view,  I  apprehend  that  the  chydfd,  not  less  than  the  chdngrd^ 
is  an  object  well  deservingr  the  attention  of  all  those  ,who  aspire  to  benefit  their  kind 
or  themselves  by  multiplying  the  resources  and  materials  of  our  stupendous  manu- 
facturing system."  Hodgson  adds  that  the  chydpd  would  flourish  wonderfully  in 
the  direst  of  our  hilly  countries,  in  Wales,  England  or  Scotland. 

3RD  SiNAL. — The  sindl  or  sinjdl  breed  is  \Bx%t  and  finely  proportioned  ;  the  breed 
is,  says  Hodgson,  the  especial  race  of  the  Cachar,  where  the  chydpd,  though  now 
abounding^  b,  no  doubt,  a  not  very  remote  immigrant  from  Tibet.  '*  But  the 
sindl  now  is^  and  has  been  for  ages,  proper  to  the  more  northern  parts  of  the  sub- 
Himdlaya,  including  the  whole  of  tne  northern  region  and  a^  small  part  of  the 
central.  In  these  latitudes  the  sindl  abounds  from  the  Kali  to  the  Tirsul  or 
from  Kumaon  to  Nepal  proper ;  and  probably  beyond  these  limits,  both  west  and 
east."  "The  Macfars,  Gunings  and  Khas  too,  rear  the  sindl,  whose  ample  hairy 
surcoat  and  fine  sub-fleece,  though  both  inferior  to  those  of  the  chdngrd  and  chydpi 
are  yet  capable  of  being,  and  actually  are,  applied  to  the  manufacture  of  ropes  and 


•  In  connection  with  the  subject  of  the  persistency  (or  prepotency  of  the  peculiarities 
of  domesticated  animals,  the  reader  might  consult  the  opening  paragraphs  of  the 
chapter  below  on  Domesticated  Sheep,  pp.  567-570,  and  again  pp.  575-582.  It  b  an 
accepted  principle  in  breeding  that  the  prepotency  of  the  sire  b  likely  to  be  stronger 
than  that  of  the  dame, 
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of  blankets,  serges,  and  caps,  and  only  not  more  e6Sciently  turned  to  economic  use, 
because  the  Gu rungs  alone  of  the  above-named  tribes  are  wise  enough  not  to  affect 
contempt  of  arts  mechanical ;  for  all  arts,  in  short*  but  the  glorious  one  ot  war !  " 
The  sindl  stands  to  2i  to  2^  feet  in  height.  It  is  a  perfeOly  typical  goat,  even 
more  so  th&in  the  chdnerd,  having  the  horns  less  excessively  compressed,  and  the 
keel  more  distinct*  'Ike  lon)^  face  is  straight  and  the  short  forehead  arched.  The 
oblioue  small  muxzle  quite  hairy  and  dry.  The  largish  narrow  and  pointed  ears  quite 
penoant.  The  moderately  compressed  horns  set  on  with  the  full  usual  obliquity  on 
the  top  of  the  head,  and  m  contact  at  their  sharp  keeled  anterior  ed^e,  but  separate 
and  rounded  behind,  %vith  an  oval  section  and  medial  uniform  wrinkling  tnat  is 
carried  two-thirds  towards  the  flat  smooth  tips.  The  direction  of  the  horns  is  upwards 
and  outwards  with  great  divergency  for  a  goat,  and  a  single  lax  spiral  turn  having  the 
points  directed  upwards  and  a  little  backwards*  The  neck  is  spare*  The  body  long 
yet  compact.  The  females  smaller  than  the  males  but  homed  ;  the  horns  scarcely 
spirated.  Colours  white,  or  black,  or  brown,  with  white  or  £awn  face  and  limbs; 
pure  white  being  rarer  than  in  any  of  the  foregoing  breeds. 

The  sindl  is  seldom  seen  out  of  his  own  district^  being  perhaps  less  patient  of 
change  than  the  chAngrd  or  chydpd,  and  for  foreign  exportation  is  inferior  to  either 
of  them,  as  well  owing  to  their  inferior  hardihood,  as  to  the  smaller  Quantity  and 
coarser  quality  of  the  nne  sub-fleece.  The  mutton  is  good  and  the  flesh  of  the  kids 
greatly  and  justly  prized,  being  ^r  superior  to  that  of  lambs  of  any  breed.  The 
milk  also  is  greatly  and  justly  esteemed.    The  sub-fleece  is  frequently  absent. 

JTH,  Duou. — ^The  augu  is  the  goat  of  the  central  region  of  the  sub-Himilaya. 
Hodgson  remarks  that  the  central  and  lower  regions  of  the  sub-Himilaya  are 
unsuited  to  eoats  or  sheep  owing  to  their  rank  pasture,  excessive  moisture,  and  enor- 
mous superabundance  of  leeches  and  other  parasitic  creatures  generated  by  heat  and 
moisture  amid  a  luxuriant  vegetation.  This  opinion  is  significant,  as  many  subsequent 
writers  have  ur^ed  that  the  very  region  indicated  (especially  the  lower  basins  of  the 
R^vi,  Beas  and  Sutle  j^  might,  with  great  advantage,  be  thrown  into  immense  sheep  runs. 
It  seems  likely,  however,  that  Hodgson's  opinion  was  based  more  on  experience  in 
the  central  and  eastern  than  the  western  extremity  of  the  Him&laya.  The  curse  of 
leeches  certainly  increases  greatly  in  the  more  eastern  sections  of  the  lower  Himalaya, 
where  the  rainfall  is  also  much  higher  than  to  the  west.  But  Hodgson's  observation 
that  the  goat  becomes  more  a  concomitant  of  village  life  than  an  associate  of  oas- 
toral  avocation  in  the  lower  reaches  of  the  Him&laya,  is  certainly  true.  He,  therefore, 
speaks  of  the  ddgd  goat  as  bred  only  in  small  numbers  by  house- holders— and  for 
home  consumption  of  the  milk  and  flesh,  both  of  which  are  excellent  and  eagerly  con- 
sumed by  the  higher  castes.^  He  further  remarks  that  "  the  ddgu  closely  resembles, 
and  is  probably  identical  with,  the  ordinary  domestic  goat  of  the  lower  provinces, 
that  of  the  upper  provinces,  «i«.,  the  large  gaunt  roman-nosed,  monstrous-eared 
yamna^arj*,  being  unknown  to  these  mountains,  and  unable  to  endure  their  climate 
in  any  part.  The  famnafari  becomes  in  the  mountains  goitrous,  casts  its  young 
prematurely,  and  hardly  exists.  But  the  little  eoat  of  moist  Bengal  does  very  well  in 
the  moist  climate  of  the  central  and  lower  hills :  and  accordingly,  I  believe,  that  as 
the  upper  region  of  the  hills  is  indebted  to  Tibet  for  its  goats,  so  the  central  and 
lower  regions  are  indebted  to  Ben^fal  and  Behar  for  theirs,  and  that  the  ddgd  is  at 
|.  ast  in  origin  the  common  domestic  goat  of  the  Gangetic  provinces  from  AlUhabad 
toCalcutU." 

Hodgson  says  of  the  ddgd  goat  that  it  is  distinguished  from  all  tho  breeds  of 
Tibet  and  the  higher  Himilaya  by  the  frequent  absenre,  in  the  females  particularly, 
of  the  long  hair,  and  the  nearly  as  frequent  absence  of  the  interdigital  pits,  belong- 
ing to  these  races  or  breeds.  The  males,  however,  of  the  ddgd  breed  are  often  as 
shaggy  as  the  chdngrd  or  sindl ;  whilst  in  the  latter,  as  we  have  seen,  the  feet  pits  are 
not  invariable.  "  The  ddgd  is  of  medial  size  and  well  proportioned,  the  male  being 
much  larger  than  the  female,  and  frequently  shaggy,  whust  she  is  always  smooth. 
Theieis  no  tub-fleece,  and  the  hair  is  coarse  and  turned  to  no  use,  the  skin  only  being 
of  value  when  the  flesh  is  disposed  of.  The  muzzle  of  the  dugd  is  dry  and  hairy  : 
the  face  unarched  :  the  forehead  considerably  so  :  the  ears  largish  and  horizontal  or 
pendant :  the  moderate  horns^  turned  up  simply  backwards,  without  spiral  twist  and 
with  but  a  vague  keel  though  it  be  traceable  enough  in  the  anteal  sharp  edge  :  the 
neck  spare :  tne  boeijr  loneish  yet  full :  the  rigid  limbs  not  short  nor  long,  with  high 
short  hooffs  and  conic  false  hooffs:  and,  lastly,  medial  tail,  depressed  and  nude 
below,  and  curvately  raised  in  the  males.    The  eye  pits  muffled  and  groin-pits  are 
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afi  invariably  absent  as  in  the  other  breeds ;  and  the  feet  pits  more  frequently  wantini; 
than  in  any.  The  beard  is  ample  in  both  saxes,  and  the  females  always  have  horns 
and  two  teats  and  their  hair  is  dose  and  smooth. " 

Fibre.— Under  the  paragraph  which  is  usually  isolated  by  the  heading 
Fibre  should  be  described  the  hair,  pat,  and  pashm,  as  also  the  manufac- 
tures from  these,  with,  in  addition,  goats'  skins.  Since,  however,  these 
subjects  are,  by  most  writers,  inseparably  dealt  with  in  conjunction  with 
"  sheep's  wool  and  "  sheep's  skin,"  etc.,  it  has  been  found  impossible  to 
pursue  the  recognised  course  which  it  is  customary  to  follow  in  this  work. 
The  special  chapters  below  on  **  Pashm  and  Pashmina,*'  on  ••  Wool,  **  and 
on  '*  Skins  "  will,  it  is  hoped,  be  found  to  possess  sufficient  details  to  meet 
the  wants  of  the  enquirer  after  the  nature  of  the  Indian  products  of  these 
classes,  as  also  the  trade  in  them. 

Medicine.— In  Sanskrit  systems  of  medicine,  goats'  milk  is  described 
as  sweet,  cooling,  and  astringent.  It  is  said  to  promote  the  digestive 
powers  and  to  be  useful  in  hoemorrhagic  diseases,  phthisis,  and  bowel  com- 
plaints. The  BILE  of  the  goat  is  used  in  medicine  either  alone  Or  in  com- 
bination with  those  of  the  bufifalo,  wild  boar,  peacock,  and  rohitaka  fish 
(Labeo  robia).  Bile  is  considered  laxative,  and  is  chiefly  used  for  soaking 
powders  intended  to  be  made  into  pill-masses.  The  urine  is  used  as  a 
vehicle  for  the  administration  of  the  compound  decoction  of  the  root  of 
Nardostachys  Jatamansi  {q,  v.  Vol.  V.,  338),  while  the  plesh  is  said  to  be 
easily  digested  and  suited  to  the  sick  and  convalescent.  It  enters  also 
into  the  composition  of  a  grita,  the  properties  of  which  are  highly  extolled 
as  a  remedy  for  nervous  diseases,  and  of  an  oil  which  is  employed  as  an 
external  application  in  convulsions,  paralysis,  masting  of  the  limbs,  and 
other  diseases  of  the  nervous  system  ((/.  C.  Dutty  According  to  Ainslie 
"  the  Vytians  have  a  notion  that  goats'  flesh  has  virtues  in  incontinence  of 
urine.*' 

Food.  -—Goats'  flesh  furnishes  good  nourishing  food,  and  is  often  laid 
on  the  tables  of  Europeans  in  India  without  the  difference  between  it 
and  mutton  being  recognised.  It  is,  however,  comparatively  hard  and 
indigestible.  Kids'  flesh,  on  the  other  hand,  is  excellent  eating  and  tastes 
like  lamb  or  veal  according  to  the  manner  of  dressing.  The  flesh  of  suck- 
ling kids  is  best,  as  they  have  their  milk-flesh  and  are  plump  and  tender. 
The  milk  is  rich,  sweet,  and  nourishing,  and  is  considered  bv  some  as 
superior  to  cows'  milk.  The  globules  in  goats'  milk  are  said  to  be  smaller 
than  in  that  of  cows',  and  the  milk  is  thence  in  a  more  perfect  state  of 
emulsion. 

Domestic  and  Sacred. — In  North- West  India,  the  hair  is  used  for  textile 
fabrics,  ropes,  bags  to  con  tan  ^ain,  and  mats.  The  undercoat  of 
certain  goats  is  the  material  of  which  the  far-famed  and  costly  Kashmir 
shawls  are  made.  Goats'  skins  are  tanned  and  sent  to  London,  and,  in 
recent  years,  to  the  United  States  of  America  also.  Thejr  are  bought  by 
curriers,  dyed  and  dressed,  and  are  largely  employed  in  book-binding, 
glove-making,  and  generally  in  fine  leather  work.  Goats  are  largely  em- 
ployed to  manure  land  by  folding  them  during  the  night  on  certain  areas, 
and  their  droppings  during  the  day  are,  in  the  vicinity  of  coffee  estates  in 
Southern  India,  often  collected  by  children  for  a  similar  purpose.  The 
goat  has  a  habit  of  shivering  at  intervals,  and  this  is  taken  by  the  Hindus 
to  be  a  kind  of  nfflatus  divtnus.  A  similar  notion  was  prevalent  also 
among  the  ancient  Greeks  and  Romans.  In  the  North,  one  of  these 
animals  is  often  turned  loose  along  a  disputed  boundanr  line,  and  where 
it  shivers,  there  the  mark  is  set  up.  The  Thugs  would  only  sacrifice  a  goat 
if  their  patroness  Devi  had  signified  acceptance  by  one  of  these  tremors. 
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DOliESTICATED  SHEEP. 

The  following,  taken  from  the  Fauna  0/ British  India,  are  the  distinc- 
tive features  of  sheep  y^Conf.  'with  Goats,  p.  $$q)  :  — 

**  Tail  short  in  all  wild  Asiatic  forms.  Suborbital  gland  and  kchrynial  fossa 
usoally  present  (wanting  in  O.  nahnra).  Interdigital  glands  present  on  all  leet. 
Inguinal  glands  present.  No  muffle.  No  beard  on  chin,  but  frequently  long  hair 
on  the  nedc.    Mammae  twa    Males  non-odorons. 

"The  structural  differences  from  the  genus  Capra  (comprising  the  true  eoats)  are 
very  small,  and  one  species,  O.  nahura,  is  absolutely  intermediate.  Both  inhabit 
mountains  and  high  plateaus,  but  the  sheep  keep  more  to  open,  undulating  gfround, 
the  goat  to  crags  and  precipices.  The  flesh  of  all  wild  sheep  is  excellent,  the  males 
never  having  the  rank  odoar  that  is  characteristic  of  goats."  '  The  origin  of  tame 
sheep  is  quite  anknowa." 

Sheep,  Eng.;  Brebis,  mouton,  Fr.:  Schafe,  Gtrm,;  Faar,  Dan.; 
Si..HkAP,Dut.;  CasKBUfRO,  Port.;  Owzi,  Russ.s  Pecora,  ovbjas, 
Sf.;  Far,  Swcd.  J  Koyun,  Turk. 

yftnL—BherOfm'henda,  HiHD.i  Luk,  Tibet;  BfOra^  m4h»tdd,li.'W.  P. 
&  OuDH ;  Bher,chhatra  (male),  bhed  (female),  dtimba,  Pb.  ;  Avi,  Sans.  ; 
Oosfand,  Pers. 
RtitnnctM.-^ Hodgson,  Jour,  As.  Soe.  Beng,  Lc:  Hution,  CaU  four. 
Nat.  Hist.  I.C.;  Blyth,four.  As.Soc.  Bengal,  I.e.,  also  Zoo.  Soc,  London; 
Buchanan  Hamilton,  Account  Kingdom  Nepal,  also  Journey  through 
Mysore,  etc.  ;  Boyle,  Prod.  Res.  Ind.,  arttcUs  Wool  and  Sheep  ;  Baden 
PawHl,  Pb.  Prod. ;  Shortt,  Man.  Ind.  Cattle  and  Sheep  ;  Wallace,  India 
in  rSSy  ;    Simonds  {Pests),  Jour.  Royal  Agri.  Soc,  /.j  new  series,  186$  ; 
Burnes,  Travels  in  Bokhara  /  Krman^    Travels  in  Siberia  ;    Youatt  on 
Sheep  ;  Southey,  Colonial  Sheep  and  Wool  ;  Bischoff,  Wool,  Worsted  and 
Sheep  ;  Brown,  British  Sheep  Farming  ;  Coleman,  Sheep  and  Pigs  of 
Great  Britain  ;  Fream,   Elements  of  Agriculture  ;  Wallace,  Farm  Live 
Stock  ;  Balfour,  Cyclopmdia  India  ;  Sfon^    Encyclopadia  ;  Encyclopce- 
dia  Britanica  ;  Morton,  Cycl.  Agri,  ;  ore^  Diet,  Arts  and  Manufactures, 
etc.,  etc. 
Habitat.— 'Domesticated  throughout  the  plains  an<J  lower  hills  of  India, 
and  up  the  Himalaya  to  sub-arctic  zones.    Although  nothing  definite  has 
been  published  regarding  the  breeds  of  Indian  sheeo,  it  may  safely  be 
said  that  quite  as  extensive  a  diversity  exists  as  in  Europe,  an  assertion 
that  will  at  once  be  realised  when  the  immense  size  and  the  wide  range 
(in  climate,  soil,  and  pasturage)  of  the  vast  empire  is  taken  into  consider- 
ation.    There  are  breeds  that  are  tropical  (of  wnich  some  thrive  in  swampy 
regions,  others  luxuriate  on  <vhat  may  be  called  sandy  deserts),  also  warm 
temperate,  temperate,  and  arctic  races.     Indian  zoologists  are  now  agreed, 
however,  that  tne  notion  held  formerly  cannot  be  accepted,  that  the  Indian 
races  of  domesticated  sheep  are  descended  from  the  great  wild  sheep  of 
the  higher  Himilaya  and  Tibet     Nothing,  therefore,  is  known  of  the 
origin  of  the  Indian  sheep.     BIyth  was  disposed  to  regard  the  fighting 
ram  of  India  as  possibly  derived  from  O.  vigneL     Hutton,  while  repu- 
diating any  idea  of  the  Afghan  domesticated  sheep  having  been  derived 
from  O.  vignei.  says  that,  however  much  pasturage  and  other  agencies  of 
domestication  migtit  fatten  the  tail,  these  could  not  add  several  vertebrcB  to 
it.*     Hodgson  speaks  of  the  Jarwa/  sheep,  **as  the  hero  of  a  hundred 
fights,**  whose  extraordinary  massive  horns  show  a  normal  approximation 
to  the  wild  type.     In  fact  Hodgson  regarded  all  the  Tibetan  and  alpine 
Himalayan  sheep  as   descended  from  Ovia  hodgsonL    Blanford  (Fauna 
British  India)  says  of  O.  vignei  that  it  has  been  bred  fredy  with  tame  sheep. 

Breeds  of  ^leep  la  India. 
As  remarlRed  regarding  Goats,  very  little  of  a  definite  character  has 
been  written  about  the  sheep  of  India.     Indeed,  Hodgson's  paper  on 
the  Htmilayan  Sheep  and  Goats  is  the  only  scientific  treatise  on  the 
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subject.  Buchanan-Hamilton  furnished  certain  particulars  r^^rdingthe 
sheep  of  Mysofe  and  of  Nepal,  and  Shortt't  Manual  of  Indian  Cattle 
and  Sheep  hias  added  a  few  particulars  Most  writers  have  contented 
themselves,  however,  by  saying  this  and  that  regarding  certain  breeds, 
such  as  the  Patna,  Dumba,  Meywar,  Madras,  Mysore,  etc.,  etc  ,  without 
apparently  having  considered  it  necessary  to  detail  the  characteristic  fea- 
tiu-esofthe  animals  so  designated.  Shortfs  account,  if  the  illustrations 
can  be  viewed  seriously,  would  seem  to  establish  for  South  India  certain 
well-marked  breeds,  and,  doubtless,  extensive  diversitiesexist  among  the 
sheep  of  other  provinces.  But  until  an  attempt  has  been  made  to  study 
comparatively  and  to  classify  all  the  Indian  breeds,  the  writings  of  isolated 
observers  must  be  largely  unmtelligible  to  persons  not  intimately  acquainted 
with  the  particular  locality  to  which  such  special  paoers  rdate.  Speaking 
generally,  it  may  be  said  of,  perhaps,  more  than  half  the  breeds  found  on 
the  plains  of  India,  that  they  afford  a  kind  of  hair  rather  than  of  wool. 
They  are  reared  chiefly  on  account  of  the  mutton  they  afford,  their  fleece, 
like  the  hair  of  the  village  goat,  being",  compar^ively  speaking,  valudess. 
In  many  respects,  in  fact,  they  approximate  more  nearly  to  the  accepted  type 
of  the  goat  than  of  the  sheep,  and,  as  Shortt  remarks  of  the  Madras  breed, 
they  **  resemble  a  greyhound  with  tucked-up  belly,  having  some  coarseness 
of  form ;  the  feet  light,  the  limbs  bony,  the  sides  flat,  and  the  tail  ^ort." 
In  several  of  Shortrs  pictures  of  the  breeds  of  South  India,  the  rams  have 
a  long  mane  extending  almost  to  the  knee,  while  the  rest  of  the  body  is, 
comparatively  speaking,  naked.  Indeed,  the  "  hornless  ram  with  mane'  on 
plate  i4of  Shortfs  Manual  would  very  probably  be  designated  a  peculiar 
diirinutive  bull  rather  than  a  ram,  with,  for  the  size  of  body,  long  antelope- 
like legs  The  ewes,  in  some  parts  of  India,  are  often  valued  on  account 
of  their  milking  properties,  and  are  thus  to  be  found  not  in  herds  but  as  the 
solitary  associates  of  village  life,  taking  the  place  of  the  milch  goat  or  asso- 
ciated with  it.  In  the  advanced  agricultural  doctrines  of  Europe,  the  pre- 
sence of  horns  may  be  said  to  be  regarded  as  proof  of  inferiority,  except,  in 
the  case  of  special  breeds,  but  in  India,  it  is  the  rule,  rather  than  the  excep- 
tion, for  rams  to  have  horns.  The  homed  sheep  of  India  are,  at  all  events, 
not  characteristic  of.  nor  confined  to,  hilly  country.  Unless  superiority  in  the 
tropics  should  be  determined  in  the  future  theraore,  as  governed  by  alto- 
gether different  principles  than  in  temperate  countries,  the  vast  majority  of 
me  breeds  of  India  would  have  to  be  accepted  as  manifesting  the  entire 
absence  of  culture  and  selection.  But  such  a  conclusion  would  only  be  in 
keeping  with  the  accepted  notions  of  Indian  writers  on  this  subject;  indeed, 
the  only  selection  that  can  be  said  to  have  taken  place  has  been  directed 
to  perpetuating  and  developing  the  horns.  The  chief  interest  taken  in 
sheep  by  the  nobility  of  India  has.  for  centuries,  been  in  the  possession  of 
pets  employed  as  flgnting  rams.  The  formation  of  a  lar^e  head,  massive 
horns, formidable  mane,  and  long,  powerful  hind  legs  might  be  accepted  as 
direct  adaptations  towards  that  purpose.  In  flrhting  the  ram  rushes  at 
its  adversary  with  great  impetuosity,  raises  itself  like  the  flcchting  goat  on 
its  hind  lees,  and  falls  with  a  crash  that  often  destroys  the  noms  and  even 
fractures  the  skull  of  its  adversary.  And  what  is  still  more  remarkable,  it 
is  sometimes  seen  to  develop  a  propensity  to  bite  and  to  strike  down  its 
antagonist  by  the  fore-feet.  The  shepherd  never  isolates  the  rams  from  the 
ewes  of  his  herd,  and  if  he  exercises  any  control  over  the  progeny,  it  is  in 
favouring  rams  with  large  heads  and  powerful  horns.  The  romanising  of 
the  nose  is  a  character  less  marked  in  plains  than  in  hill  sheep.  The  ears 
are  often  very  large  and  pendent,  and  the  tail  eitceptionally  small,  except 
in  the  sheep  of  arid  tracts,  which  assume  the  condition  of  the  so-called  dumba 
breed.     One  other  feature  of  the  sheep  of  many  parts  of  India  must  not  be 
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omitted,  for,  although  never  satisfactorily  explained,  it  is  too  frequent  to  be 
devoid  of  significance.  From  the  throat  dangle  "  two  long  rounded  pendu- 
lous  lobules,  from  two  to  three  inches  in  length,'*  much  after  the  same  fashion 
as  has  been  noticed  regarding  certain  goats  So  far  as  the  author  can  dis- 
cover these  ^externally)  goitre-like  excrescences  have  never  been  investigat- 
ed. They  do  not  appear  to  be  indicative  of  peculiar  breeds,  though  they 
are  more  frequent  in  the  sheep  of  certain  tracts  of  country  than  of  others. 

But  although  many  of  the  sheep  of  India  yield  a  fleece  of  hair  rather  than 
of  wool,  certain  breeds  give  fairly  good  wool.  Of  this  class  may  be  men- 
tioned the  black-headed  sheep  of  Coimbatore,the  woolly  sheep  of  Mysore, 
the  sheep  of  large  portions  of  the  Deccan,  of  Raiputana,  of  the  Panjib, 
and  in  Bengal  and  the  North-West  Provinces  the  so-called  Patna  sheep. 
Although  the  writer  believes  that  there  are  possibly  several  very  distinct 
breeds  of  large  fat-tailed  sheep  (all  designated  dumba),  these  should  be 
classed  as  wool-yielding  breeds.  They  have  been  crossed  with  the  Patna 
breed,  with  the  merino  and  other  imported  sheep,  and  apparently  with 
satisfactory  results,  though  the  improvement  effected  cannot  be  said  to 
have  been  lasting.  Some  of  the  fine  wools  imported  from  Afghanistan 
and  F^ersia  are  obtained  from  the  breeds  of  dumba  sheep,  and  this  fact 
having  been  ascertained  many  years  ago  effor|  was  put  forth  to  secure 
stock  of  these  sheep  for  breeding  purposes.  So  far  the  result,  however,  has 
been  unsatisfactory,  for,  when  conveyed  to  the  moister  tracts  of  India,  the 
fat-tail  has  been  proved  a  source  of  danger.  It  is  liable  to  disease,  so  that 
unless  a  breed  could  be  produced  in  the  natural  habitat  of  this  animal  that 
woulo  preserve  its  merit  as  a  wool  producer  during  successive  crosses  in 
which  it  was  gradually  developed  into  a  condition  suitable  to  the  plains  of 
India  generally,  it  is  not  likely  to  be  of  much  value  to  future  breeders.  It 
may,  in  fact,  be  said  in  conclusion  that,  so  far  as  past  experience  goes,  the 
breeds  of  most  value  as  Indian  stock  for  improvement  are  the  Coimbatore, 
Mysore,  R^jputana,  and  Patna.  But  it  may  be  added  that,  perhaps,  the 
majority  of  pNcrsons  who  have  given  this  subject  anything  like  careful  con- 
sideration seem  to  incline  to  the  view  that  except  in  certain  tracts,  there  is 
very  little  hope  of  India  as  a  whole,  becoming  of  much  greater  moment 
than  at  present  as  a  country  of  wool  supply.  Interest  is  far  more  keenly 
directed  towards  facilitating  importatk>n  from  the  mountainous  countries 
borderine^on  India,  than  in  any  materia]  improvement  of  the  wools  of  the 
plains*  That  these  wools  can  be  improved  there  is  probably  little  doubt. 
Greater  cleanliness  in  baling,  more  care  in  assortine,  and  the  development 
of  white  in  preference  to  parti-coloured  or  black  stock  would  greatly 
improve  the  wool  trade -of  India.  But  that  India  can  ever  hope  to 
compete,  say,  with  Australia  in  wool  production,  would  seem  a  pure  nallu- 
cination  which  could  only  be  entertained  by  persons  i^fnorant  of  the  high 
temperature  and  extreme  humidity  of  vast  tracts  of  India.  The  questions, 
therefore^  that  seem  worthy  of  solution  Sire^ist,  the  possibility  of  educating 
the  shepherds  in  the  notion  of  advantage  from  improvement  within  their 
power  even  now ;  and,  2nd,  when  this  has  been  attained,  the  desirability  of 
extending  the  helping  hand  towards  them  in  the  supply  of  acclimatised  and 
permanently  improved  stocks  To  expend  large  sums  in  the  distribution 
of  pedigree  rams  would  seem  the  least  hopeful  course,  for,  unless  these 
gifts  are  periodically  repeated  and  for  many  years,  the  progeny  are  likely 
to  acquire  only  a  weakness  of  constitution  calculated  to  operate  in  the 
ignorant  mind  more  prejudicially  than  otherwise.  In  the  writer's  opinion 
a  better  experiment,  and  one  that  might  not  only,  by  example,  lead  the 
Native  shepherds' towards  self-help,  but  would  afford  the  stock  from  which 
future  advances  might  be  made,  would  be  for  Government  (in  the  absence 
of  private  enterprise)  to  own  large  herds  of  sheep  in  certain  selected  tracts. 
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I'he  sheep  in  each  case  should  be  the  local  breed.  By  selection  and 
elimination  the  flock  might  easily  be  brougfht  to  the  condition  of  white 
wool  yielding.  The  produce  might  then  te  sold  in  the  open  market  and 
the  sums  realised  freely  published.  After  years  of  this  experiment,  and 
when  others  had  been  induced  to  follow  in  the  new  system,  the  time  would 
arrive  for  the  further  step  of  crossing  the  various  native  breeds,  and  even  for 
experimenting  with  foreign  breeds.  The  course  which  has  far  too  frequently 
been  pursued  in  India  might  not  inaptly  be  characterised  as  similar  to  an 
attempt  to  improve  the  breed  of  horses  by  crossing  the  costermongePs 
apology  for  that  animal  by  the  most  expensive  pedigfree  race-horse.  No 
progression  can  be  made  till  the  defects  of  the  mdigenous  stock  are  first 
eliminated.  The  records  of  breeding  in  Europe  abundantly  establish  the 
necessity  and  utility  of  this  dictum  It  has  been  said  of  certain  rearers, 
that  they  have  taken  a  flock  of  the  most  depraved  and  mongrd  character, 
and  within  a  very  few  years  elaborated  by  "weeding"  and  careful  cross- 
ing within  the  flock,  a  stock  of  high  merit  and  robust  constitution.  No 
such  experiment,  so  far  as  the  records  of  Indian  sheep-reartng  testify,  has 
ever  been  performed  in  this  country.  With  sheep,  as  with  tea,  sugar-cane, 
and  neariy  every  agricultural  product  that  has  sectu'ed  recognition  by  the 
Europeans  in  India,  the  indigenous  stock  has  been  wastefuUy  ignored.  That 
such  a  course  was  justiflaole  may  be  admitted  at  first  si^t,  when  the 
great  inferiority  of  the  Indian  stock,  as  compared  with  the  European,  Ameri- 
can, and  Australian  triumphs  of  scientific  agriculture  are  taken  into  consi« 
deration.  But  that  acclimatization  of  exotics  is  the  only,  or  indeed  the 
most  direct,  way  to  improvement,  surely  no  one  will  uphold  who  has  given 
the  study  of  animals  and  plants  under  domestication  even  the  most  casual 
consideration.  Improvement  to  be  lasting  must  work  from  indigenous 
towards  exotic  stock.  This  being  so,  the  necessity  for  full  particulars  re- 
garding the  indigenous  sheep  of  India  will  be  recognised  as  the  flrst  and 
most  natural  step.  All  that  can  at  present,  however,  be  furnished  is  a  few 
jottings  under  the  names  used  to  designate  certain  breeds. 

I.  Rajputana  (Mbywar)  Shbbp. — These  are  the  finest  and  largest 
sheep- in  India,  and  many  of  them  are  annually  sent  in  droves  to  different 
parts  of  Upper  India  for  sale,  so  that  the  same  breed  is  frequently  de- 
signated  Delhi,  Hansi,  and  Tattyghar  sheep.  They  have  a  poor  wool, 
but  the  mutton  is  large  and  they  get  fat  quickly.  Their  flesh  is,  however, 
somewhat  coarse. 

II.  Bbnoal  and  Patna  Shbbp.— The  former  is  very  inferior,  but  the 
latterisonedF  the  best  Indian  breeds.  Patna  sheep  are  light-fleshed,  but 
with  wool  of  fair  quality  (Coi^.  uithpp,  6r7i  63J),  They  come  early  to 
maturity  and  are  good  and  rapid  feeders  They  are  exported  over 
most  parts  of  Bengal,  and  even  to  some  of  the  Madras  districts,  and  the 
rams  are  much  used  for  improving  other  breeds.  For  crossing  with  ths 
Dutnba  and  other  breeds  Con/,  vithff.  $7$$  5^o*5$4t  5^^>5^7*  5S9, 617, 618. 

III.  Madras  Shbbp— This  breed  is  found  in  Chingleput,  parts  of  Kistna, 
Godavery,  Can  jam,  Arcot,  Salem,  Trichinopoly,  Tanjore,  Madura,  and 
Tinnevdly  districts.  These  sheep  seldom  exceed  22  to  28  inches  m  height, 
and  are  covered  with  short  coarse  hair,  the  prevailing  colour  of  which  is  red 
or  brown.  A  number  of  them  have  black  heads,  legs,  and  bellies,  and  broken 
colours  also  appear.  Many  have,  like  the  Nellore  sheep,  pendulous 
lobules  hanging  from  the  throat.  A  variety  is  sometimes  met  with  in 
which  the  rams  are  hornless,  and  the  throat  and  foreneck  covered  with 
a  thick  shaggy  coat  of  hair  extending  like  a  frill  from  the  throat  to  the 
breast  and  often  reaching  to  the  knees.  Neither  the  Nelkwe  nor  the  Mad- 
ras breed  furnishes  wooTor  hair  fit  for  textile  purposes  (Shortti, 

IV.  Nellorb  Shbbp.  -A  breed  of  sheep  of  very  large  sue  is  found  in 
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Nellore.  It,  however^  differs  but  very  slightly  from  the  red  sheep  of  Madras 
generally.  A  food  speciineti  may  stand  30  to  36  inches  in  height,  and 
if  well  fattened  will  scale  when  alive  from  80  to  looft.  It  is,  however, 
rather  tall  and  leggy.  The  prevailing  cc^our  is  white  or  a  light  brownish 
white  with  black  points;  the  body  is  well  covered  with  short  fur,  and  a  light 
frill  of  hair  frequently  surrounds  the  throat  and  front  of  the  chest  in  the 
males.  Some  are  said  to  have  two  long  rounded  pendulous  lobules,  from 
2  to  3  inches  in  length,  hangino^  side  by  side  from  the  throat.  The  tail  is 
short.  The  ram  1^  twisted lioms  of  moderate  size;  the  ewe  has  no 
horns  (Shortt). 

V.  CoiMBATORB  SHEBf.— This  is  knoun  as  the  kurumha  breed.  It 
is  a  wool-producinfi^  sheep.  The  animals  belonging  to  it  are  small,  the 
rams  seldom  exceeding  26  and  the  ewes  22  inches  in  height.  The  pre- 
vaihng  colour  is  white  with  a  black  head.  They  have  very  fair  fleeces, 
the  staple  being  from  4  to  5  inches  long.  The  fleece  usually  weighs  from 
I  to  2fi^  seldom  over  3fi>.  The  rams  have  long  twisted  horns ;  the  ewes 
are  hornless.  Tbey  fatten  well  and  the  mutton  of  gram-fed  animals  is 
exceedingly  rich  and  well  tasted.  The  weight  of  the  live  animal  ranges 
from  50  to  60ft,  and  is  very  seldom  over  Soft.  Professor  Wallace  says 
of  this  breed  that  he  saw  specimens  with  half  or  even  the  entire  coat  black. 
He  observed  stray  specimens  of  the  breed  now  and  then  far  up  in  the 
Southern  Maratha  country.  He^adds,  "  Where  the  character  of  the  land  to 
the  east  changed  abruptly  to  hard  and  poor  soil,  the  breed  of  sheep 
changed  with  it  to  the  inferior,  but  no  doubt  nardier,  brick-brown  variety. 

VI.  Mysore  Sheep.— This  also  is  a  woolly  breed.  The  prevaihng 
colour  is  from  a  light  to  a  very  dark  grey  or  black.  The  rams  stand  about 
25  inches  and  the  ewes  about  23  incl^s  in  height,  and  the  ordinary  live 
weight  is  from  40  to  6ofc,  but  ^am-fed  wethers  may  scale  up  to  Soft. 
The  fleece  never  exceeds  3  or  4ft  in  weight,  and  the  staple  averages  3  to  4 
inches  in  length.  The  rams  have  large  heavy  horns,  wnnkled  and  encircled 
outwards,  and  with  the  points  directed  inwards  and  forwards.  The  ewes 
are  usually  hornless,  but  some  have  light  horns  seldom  exceeding  3  or  4 
inches  in  leneth.  This  breed  furnishes  the  best  fighting  rams  of  the 
plains  of  India  and  for  this  purpose  they  are  much  sought  after  by 
Rajahs  and  Chiefs.  These  rams  with  good  feeding  often  attain  a  height 
of  30  inches  and  a  weight  of  over  looft. 

VII.  Bombay  Sheep.— The  reader  will  find  a  reference  to  the  Deccan 
sheep  and  to  the  efforts  that  were  put  forth  to  improve  the  stock  fifty 
years  a^o  on  page  579.  One  of  the  earliest  notices  of  Deccan  sheep, 
which  the  writer  has  discovered,  is  the  brief  mention  of  them  by  Dr.  Hove 
in  17S7.  He  says  of  the  people  of  the  Deccan  :  *^  Of  sheep  they  had  some, 
and*  they  were  the  finest  that  I  saw  in  India,  with  long  wool,  which  was 
so  soft  and  white  as  the  finest  Guzerat  cotton.  The  inhabitants  make 
their  winter  covering  from  this  wool*  and  although  they  are  made  up  to* 
gether  of  a  thick  texture,  yet  remarkably  light  in  proportion.  I  am  rather 
surprised  that  nobody,  either  at  Surat  or  Bombay,  took  notice  of  such  a 
valuable  article  and  introduced  it  into  their  settlements,  which  might,  in 
time,  become  a  great  article  of  trade.**  Professor  Wallace  says  that  he 
found  '•  that  in  £%out  twelve  hours*  rail  from  Madras,  in  the  direction  of 
Bombay,  large  black  sheep  predominate  and  are  numerous,  especially  in 
the  neighbourhood  of  low  rocky  hills."  "  To  the  west,  in  the  South  Mara- 
tha country,  sheep  are  mostly  black,  but  white  patches,  and  even  white 
sheep,  appear  at  times.**    (See  Trans.  Agri.-Hori,  ^00.  Ind,^  VIL9  J'^) 

Vl  1 1.  N  BPAL  Sh  EBP.— These  are  of  two  kinds— the  ghorpalla  or  village 
sheep,  which  are  homed  and  a  few  of  which  are  kept  in  each  village.  They 
are  larger  in  size  than  the  Tibetan  sheep,  but  their  flesh  is  coarse.    They 
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fatten  more  readily  than  Tibetan  sheep,  and  are  imported  lai^^dy  into 
Darjih'ng  and  Jellapahar.  The  wool  is  of  a  coarse,  hairy  quality.  The 
other  breed  in  Nepal  is  known  as  the  ranharia.  These  run  in  flocks  on 
mountains  and  forests,  and  are  almost  wild.  They  are  smaller  than  the 
ghorpalla,  with  common  looks,  common  wool,  and  coarse  mutton  {Journ, 
Agrt.'Horti,  Soc,  Ind.),  Dr«  Buchanan-Hamilton  figures  the  sheep 
used  on  the  higher  ranges  of  Nepal  for  carrying  loads.  It  appears  to  be 
the  same  animal  met  with  all  along  the  Himalaya,  and  which,  tn  Tibet,  is 
often  called  the  bisa.  It  has  four  horns,  the  middle  pair  erect  and  diver- 
gent, like  those  of  some  goats,  and  the  lower  reflexed,  with  the  tips  curving  in 
towards  the  eyes.  The  face  is  exceptionally  long,  black,  and  the  nose  very 
much  arched.  This  appears  to  be  the  hunid  sheep,  more  fully  described 
below  under  the  section  of  Himalayan  and  Tibetan  sheep. 

IX. — Himalayan  and  Tibetan  SHEBP.—Mr.  Hodgson  gives  the 
following  particulars  r^arding  the  breeds  of  this  region  :  — 

1ST,  Hunia.— This  is  the  h^nid  of  Western  and  the  hdlAk  of  Eastern  Tibet.  It  is 
a  tall  graceful  animal,  Mack-faced  and  polycerate  (« many-horned),  and  is  the  univer- 
sal IxsLst  of  burden  on  the  higher  snowy  ranges,  being  docile  and  sure-footed.  It 
appears  to  be  the  bisd  sheep  already  alluded  to  under  Nepil.  It  is  a  rather  large 
animal  4  to  4I  feet  in  length  from  the  snout  toi  the  vent,  and  2\  to  2%  feet  in  height. 
The  maximum  length  of  the  horns  is  18  to  20  inches;  they  are  present  in  both  seres, 
or,  at  all  events,  rarely  absent  from  the  femal^  always  present  in  the  male.  They  are 
much  attenuated  and  consequently  separated  at  the  base,  triangular,  compressed, 
transversely  wrinkled,  and  curve  circularly  to  the  sides,  so  as  to  describe  two- thirds  of 
a  circle  with  the  smooth  flat  points  again  reverted  outwards  and  sometimes  backwards^ 
so  much  so  as  to  describe  a  second  nearly  perfect  cirde.  But  this  perfect  cork -screw 
twist  is  only  seen  in  advanced  age.  The  moderate-sized  head  of  the  h  Unid  has  great 
depth,  moderate  width,  and  considerable  attenuation  to  the  fine  oblique  muzzle  which 
shows  not  the  slighest  sign  of  nudity  or  moisture,  and  has  the  narrow  nostrils  curving 
laterally  upwards.  "  The  nose  is  moderately  arched  but  more  so  than  in  the  wild  race, 
and  the  forehead  is  less  flat  and  less  broad  than  in  the  argalis,  being  slightly  arched 
both  lengthwise  and  across.*'  It  will  thus  be  seen  that  Hodgson  compares  this 
breed  to  the  Great  Tibetan  Wild  Sheep  (O.  hodgsoni  or  O.  ammon  as  it  was 
formerly  known— the  Argali  of  Pallas.  "Thelongish,  narrow,  and  pointed  ears, 
Hodgson  continues,  differ  from  those  of  the  wild  race,  only  by  being  partially  or 
wholly  pendant,  whereas  in  the  wild  race  they  are  erect  or  horizontal,  and  much  more 
mobile.''  The  eyes  of  the  hinia,  are  of  gooa  size  and  situated  near  to  the  base  of  the 
horns  and  remote  from  the  muzzle.  The  neck  is  rather  thin  and  short.  The^  body 
moderately  full,  and  elongate.  The  limbs  long  and  fine,  hardly  less  so  than  in  the 
wild  race.  The  hoofs  compressed  and  high,  the  false  hoofs  small  and  obtuse.  The 
feet  pits  are  common  to  all  four  feet  and  provided  with  a  distinct  gland  which  yields  a 
speafic  secretion,  which  is  viscid  and  aqueous  when  fresh,  candied  when  dry,  and  neariy 
void  of  odour.  *•  Not  so  the  secretion  of  the  groin-glands,  whkh  in  the  hdnid  are  con- 
spicuous, and  jrield  a  greasy,  fetid,  sub-aqueous  matter,  which  passes  off  constantly  by 
a  vag[uely  defined  pore,  quite  similar  to  that  of  the  axine  deer  but  less  definite  in  form 
than  in  the  true  antelopes  "  "  The  possession  of  these  organs  has  been  denied  to  the 
sheep  by  most  writers."  The  tail  of  the  hAnid,  continues  Hodgson,  is  invariably 
short,  ^  though  less  remarkably  so  than  in  the  argalis  yet  still  retaining  the  same 
essentially  deer-like  character.  **  It  is  cylindrico-conic,  and  two-thirds  nude  below, 
differing  little  or  not  at  all  from  the  same  organ  in  the  several  other  tame  races  of 
these  regions,  where  long  bailed  sheep  are  never  seen  till  you  reach  the' open  plains  of 
India;  and,  as  upon  those  plains  not  only  are  all  the  sheep  long^^ailed,  but  dumbas 
or  monstrous  tailed  sheep  are  common,  whilst  the  latter  also  are  totally  unknown  in  the 
hills,  it  is  a  legitimate  inference,  that  this  caudal  augmentation  in  most  of  its  phases  is 
an  instance  of  degeneracy  in  these  pre-eminently  alpme  animals."  It  is,  therefore,  he 
adds,  "vain  to  look  in  the  wild  state  for  any  prototype  of  the  macropygean  breeds,  how 
great  soever  be  the  historic  antiquity  of  the  dumbos," 

This  fine  breed,  says  Hodgson,  is  characteristic  of  extreme  docility,  superior  size, 
graceful  form,  slender  horns  (often  four  or  more),  and  by  the  almost  invariable  mark  of 
a  black  face.  They  are  neairly  always  white,  a  wholly  black  sheep  in  this  breed  being 
unknown.  This  genuinely  Tibetan  race  cannot  endure  the  rank  pasture  or  high  tem- 
perature of  thesub-Himilaya  south  of  the  Cachar,  or  juxta-nivean  region  of  these  hills, 
where  vegetation  and  temperature  are  European  and  quasi- Arctic.    It  does  well  in  the 
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Cachar,  and  may  be  fattened  or  bred  with  care  in  the  central  region  at  altitudes  not 
under  7,000  feet,  where  the  maximum  temperature  in  the  shade  is  about  70^.  "  It  is  a 
hardy  animal,  feeding  freely  and  fattening  kindly.  Its  mutton  and  its  fleece  are  both 
excellent  in  quality  and  very  abundant  in  quantity,  so  that  1  should  suppose  the  animal 
well  worthy  of  the  attention  of  sheep-rearers  in  cold  climates.  The  wool  is  of  the  kind 
called  long  staple  and  has  been  valued  at  8  pence  per  pound  (5##  Jour,  Agru^Hort, 
So€.,V.,pt.jy.,p,205). 

3ND,  SiLiNQiA. — The  sUtng  ^tit^or  peUkol  Eastern  Tibet  and  of  Siling.  Eastern 
Tibet,  says  Hodgson,  is  the  Kham  of  the  Natives.  It  is  a  vast  plateau,  less  elevated, 
less  rugeed,  less  cold,  than  the  central  section.  Towards  Assam,  for  exam]>le.  in  the 
^ley  of  the  Sinpti  (or  Brahmaputra)  rice  is  ^rown.  Siling  or  Tangut  is  a  colder  and 
loftier  tract  of  country  than  the  Xham  genersuly,  but  the  mean  elevation  of  the  Kham 
or  the  home  of  the  siling  sheep  may  be  put  at  7,000  to  8,000  feet.  H  odgSO  n  regards 
Siling  as  identical  with  the  Serica  regio  of  classics.  Serica  or  Sinica  is,  he  says, 
Siling  vel  Sining  vd  Bering  inclusive  ot  Kham,  a  country  of  great  cdebrity.  open  to 
China  by  the  Hcmngho,  and  to  India  by  the  Sdnpti,  and  to  Western  Asia  and  Europe 
by  all  the  high  plateau  of  high  Asia.  The  reader  might  in  this  connection  consult  tne 
remarks  under  Silk  regarding  the  Serica  regio,    {Conf,  vith  Vol,  VI,  Pt,  III ,  22,) 

The  silingia  or  sheep  of  SUin^r  is  nearly  as  common  as  the  h^nid  in  Kham,  but 
less  so  in  Utsang,  and  nearly  or  quite  unknown  in  Nari,  where  the  hUnid  most  abounds. 
It  is  a  delicate  breed,  both  m  structure  and  constitution,  compared  with  the  hunid, 
and  though  it  will  live  and  procreate  in  the  Cachar  or  northern  region  of  the  sub- 
Himilajra,  it  is  rare  there  and  unknown  south  of  it.  In  Nepal  I  procured  my  speci- 
mens from  the  Court,  which  imported  them  from  Lassa :  in  hikkim  from  the  fiarmiikh 
Rajah,  who  procured  them  from  Kham.  All  parties  with  whom  Hodgson  had  dealings 
extolled  highly  the  unrivalled  fineness  of  the  fleece,  from  which  the  Chinese  and  the 
people  of  Siling  manufacture  t4s  and  mdlidak,  or  the  finest  woollens  known  to  these 
regions,  save  such  as  are  the  produce  of  European  looms.  The  wool  has  been  ex- 
amined bv  competent  authority,  and  is  declared  to  be  of  shorter  staple  than  that 
of  the  hunid,  but  suitable  for  combing,  and  worth  in  the  market  about  the  same 
price^  as  the  h4nid  fleece.  Of  the  merits  of  the  mutton,  the  Tibetans  and  people  of 
bikkim  laud  the  flesh  as  highly  as  they  do  the  fleece. 

The  animal  is  very  similar  in  general  appearance  to  the  kdnid,  but  is  somewhat 
smaller  as  well  as  of  slighter  make.  Head  moderate-sized  with  the  nose  considerably 
but  not  excessively  arched,  and  somewhat  slender,  trigonal,  compressed  and  wrinkled 
horns,  curving  circularly  to  the  sides,  but  less  tensely  than  in  the  hinid,  and  the  flat 
smooth  points  reverted  backwards  and  upwards.  The  ears  are  fairly  lengthened  (4  to 
4h  inches)  and  pendant  and  the  deer-like  tail  slisi^htly  elongated.  The  colour  is  usually 
white,  but  sometimes  tineed  with  fawn  especially  upon  the  face  and  limbs;  black  is 
perhaps  less  rare  in  this  than  in  the  h4nid  breed.  Hornless  females  are  fairly  frequent. 

3RD,  BARUAL.'-The  Barwal  b  a  ds-Himalayan  breed,  and  the  ordinary  sheep  of 
the  Cachar  or  northern  regk>n  of  the  sub-Himalaya,  where  immense  flocks  are  reared 
by  the  Gtiriing  tribe,  in  all  the  tracts  between  thejtimlaand  Kirant.  Hodgson 
says  it  extends  in  fact  from  Kumaon  to  Sikkim,  or  even  still  further  beyond  the  western 
and  eastern  limits.  It  is  especially  the  breed  of  the  northern  cis- Himalayan  regions 
and  although  its  strength  enables  it  to  live  pretty  well  in  the  central  region,  vet  it  is 
seldom  bred  there,  never  in  the  southern  region  of  the  hills  nor  on  the  plains  of 
India,  the  heat  of  which  it  could  probably  not  endure.  The  barwal  {baridl)  is  the 
great  fighting  ram  of  the  hill  tribes  of  India.  The  hero,  says  Hodgson,  of  a  hundred 
fights^  it  has  great  courage,  vigorous  frame,  superior  size,  and  enormous  horns, 
covermg  and  shielding  the  entire  forehead.  He  is  thus  more  than  a  match  for  any 
foreign  or  indigenous  breed  of  sheep,  and  a  terror  even  to  bulls.  In  point  of  size 
it  is  slightly  inferior  to  the  hunid,  but  greatly  superk)r  to  it  in  build,  massiveness,  and 
weight. 

The  barudl  is  singularly  remarkable  for  his  massive  horns,  huge  roman  nose, 
and  small  horizontal  truncated  ears,  pressed  down  by  the  hems  in  the  adult  male,  and 
seeming  as  if  the  end  had  been  cut  on.  The  head  is  large,  with  a  small  golden  brown 
eye;  the  nostrils  narrow  and  oblique,  showing  faint  symptoms  of  the  nude  muzzle., 
like  "the  wild  argalis  of  .Tibet;"  neck  is  short  and  thick;  the  barrel  compact  and 
fleep;  and  the  limbs  "supported  on  high  short  hoofs"  are  rather  elevated,  strong 
and  perpendicular.  Both  sexes  have  horns,  not  a  tithe  of  the  females  being  void 
of  them,  and  the  males  scarcely  ever  without  them.  The  horns  are  inserted  without 
obliquity,  and  in  contact  on  the  crest  of  the  frontals  or  top  of  the  head,  which  they 
entirely  cover,^  and  they  are  directed  to  the  side  with  a  more  or  less  tense  and  perfect 
curve,  wluch  b  old  age  is  sometimes  repeated  on  a  smaller  scale ;  but  ordinarily  the 
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smooth  flat  tips  ar«  directed  outwards ;  **  the  cross  furrows  or  wrinkles  of  the  bumal's 
horns  are  as  decided  and  heavy  as  in  its  wild  prototype^ ' 

"  The  flesh  and  fleece  are  both  very  abundant  but  coarse,  well  suited  to  the  wants 
of  the  lusty,  rud«,  and  unshackled  population  of  the  Cachar,  but  not  adapted  probably 
for  foreign  exportation  or  exotic  rearing*.  By  far  the  largest  number  m  the  rdhrts 
or  coarse  blankets  and  serges,  manatactured  m  the  sub-Hirotfaya,  and  extensiveiy 
exported  therefrom  for  Native  use^  in  the  plains  of  India  are  made  from  the  wool  of 
the  barudl,  which,  likewise,  entirely  and  exclusively  clothes  the  tribes  who  rear  it, 
andmake  the  rearing  of  i(  their  chief  and  almost  sole  occupation.  The  Giinjn^s, 
especially,  are  a  truly  shepherd,  though  not  a  nomadk,  race,  and  they,  it  is  pnn- 
cipally,  who  breed  the  barudl,  feeding  tneir  immense  flocks  near  the  snows  in  the 
hot  weather,  further  off  the  snows  in  the  cokl  weather,  but  never  quitting  their  own 
proper  habitat  as  well  as  that  of  their  flock^  and  which  is  the  northo-n  division  of  the 
sub-Himilaya.  Coarse  as  is  the  wool  of  the  barudl  it  is  very  superior  to  that  of 
the  Indian  plains,  and  being  of  the  long  stapled  kind,  the  animal  might  possibly 
prove  a  valuable  addition  to  our  European  stores,  either  for  the  wool  or  for  tne  flesh 
market,  the  barddl  being  of  a  hardy  constitution,  averse  only  to  excessive  heat, 
and  feeling  and  fattening  most  kindly.  The  colour  of  the  breea  b  almost  invariably 
white;  but  reddish  or  tan  legs  and  faces  are  sometimes  found. 

4TH,  CXotA  (kXGiA  OR  kAGYA)  —This  is  the  characteristic  breed  of  the  central 
region  of  the  sub-Himilaya  so  far  as  that  region  can  be  said  to  have  a  breed  for  its 
rank  pasture,  and  high  temperature  are  very  inimical  to  ovine  animals.  "There  9xe 
few  sneep  in  the  central  hilly  rej^n,  and  none  in  the  lower,  till  you  reach  the 
open  plains,  and  there  is  found  a  widelv  diffused  breed,  quite  (ihfferent  in  its  super- 
ficial characters  from  any  of  the  hill  ones.  What  sheep  are  reared  in  the  central 
region  of  the  hills  are  of  the  edgia  breed,  but  rather  by  householders  than  by  shep- 
herds, and  for  their  flesh  rather  than  for  their  wool.  The  cdgia  is  a  complete 
barddl  in  miniature :  yet  like  as  the  two  breeds  are,  each  has  its  own  region,  nor  does 
the  great  difference  of  size  ever  vary  or  disappear.  Nor  are  there  wanting  other 
differential  marks,  such  as  the  full-sized,  pointed,  and  pendant  ears  of  the  cdgia 
and  its  shoiter  stapled  and  finer  wool.  The  cdgia  is  a  small,  stout,  and  compact 
breed,  possessed  of  great  strength  and  soundness  of  constitution,  impatient  only  of 
beat,  and  that  much  less  so  than  the  preceding  breeds,  eminently  docile  and  tractable, 
affording  mutton  of  unequaled  quality,  and  wool  not  to  he  despised,  yet  to  be  praised 
with  more  qualification  than  the  meat. "  This  is  the  animal  seen  around  HinvUayan 
hill  stations  and  which  affords  the  better  qualities  of  mutton  eaten  by  the  European 
residents  ;  bat  the  Tarai  and  even  plains  sheep  are  also  driven  up  to  the  larger  hill 
stations,  where  a  large  demand  exists  for  mutton-.  The  wool  is  of  short  staple  but 
considerable  fineness,  though  inferior  very  much  to  that  of  the  silingia  and  some- 
what to  that  of  the  hdnid,  but  superior  to  the  wool  of  the  barddl  in  fineness,  though 
not  equal  to  it  in  length  of  fibre.  The  people  of  the  central  Him&laya,  to  which  the 
cdgia  sheep  is  more  especially  restricted,  dress  almost  entirely  in  cottons,  and 
consequently  do  not  much  heed  the  fleece  of  their  sheep.  ^  In  Nepal,  however,  the 
Newars  manufacture  its  wool  into  several  stuffs  and  often  mix  it  with  cotton. 

The  cdgia  sheep  is  a  handsome  bre^d,  but  the  head  is  too  large  and  the  legs  too 
short.  The  eye  is  small  and  pale  caloured ;  the  ears  Ion gish,  pointed,  narrow  and 
pendant;  the  body  is  full  and  deep;  the  tail  short  and  deer-like,*  the  nose  only  less 
romanised  than  in  the  barudl;  and  the  horns,  only  inferior  in  thickness  to  that  of  its 
more  alpine  neighbour.  The  cdgia  is  thus  but  slightly  less  armed  than  the  barddl, 
but  he  is  rarely  used  as  a  fighting  ram.  The  colour  is  very  generally  white.  Some 
few  are  black  or  ochreous  yellow,  and  the  young  are  apt  to  be  of  the  last  named  hue, 
but  turn  white  as  they  grow  up.  The  males  are  almost  invariably  homed,  and  the 
females  freouently  so.  Polycerate  varieties  seem  unknown  m  the  cdgia  as  in  the 
barddl  breeds,  though  frequent  in  the  Ai^nt^l  and  by  no  means  unusual  in  thesilif$gia. 
Hodgson  adds  that  while  females,  in  all  these  breeds  may  be  polled  or  not,  they 
uniformly  manifest  a  character  that  is  remarkable,  vts.,  the  nose  in  none  of  the  breeds 
is  romanised  in  the  females.  The  presence  of  two  teats  Hodgson  gives  as  generic 
in  the  sheep  and  goats,  but  be  states  that  in  the  cdgia  sheep  four  teats  are  by  no 
means  unusual. 

5TH,  The  Tarai  .^heep,  Hodgson  says,  is  identical  with  that  fonndall  over  the 
Gangetic  provinces,  and  is  characterised  by  medial  size,  black  colour,  a  very  coarse 
but  true  fleece,  fr^uent  absence  of  horns  in  one  or  both  sexes,  a  nose  romanised 
amply,  very  laree  drooping  ears,  and  a  long  thick  tail  frequently  passing  into  the 
monstrous  ddmba  "bussel. " 

In  conclusion  it  may  thus  be  repeated  that  Hodgson's  trans-  Himdiayn 
sheep  (the  hunid  and  the  silingia)  are,  like  his  trans-Himdlayan  goats  (the 
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chdngrd  or  chdpu),  far  superior  to  his  cis> Himalayan  (or  Indian  alpine) 
breeds  of  these  animals.  Efforts  at  breeding  should  mainly,  therefore,  be 
directed  towards  acclimatising  on  the  southern  or  (Indian)  slopes  these 
Tibetan  breeds,  or  of  securing  a  larger  supply  of  the  Tibeten  fleeces  than 
as  yet  reach  India.  Any  idea  of  expanding  the  Indian  wool  trade  would, 
as  it  seems,  be  greatly  retarded  by  ignorance  of  the  breeds  briefly  indicated 
above  If  India  cannot  acclimatise  and  develop  new  Himalayan  breeds 
from  the  hunia  and  silingia  sheep,  it  should,  by  mcreased  facilities  of  trans- 
port and  ^iendly  intercourse,  enaeavour  to  draw  on  the  large  supplies  of 
Tibetan  wool* 

X.— HiR4  AND  DuMBA  Shbbp. — These  are  frequently  brought  into 
Northern  India,  and  a  few  are  sometimes  imported  into  Madras  as  curiosi- 
ties They  are  large  sheep,  but  their  chief  peculiarity  is  the  development  of 
great  masses  of  fat  on  either  side  of  the  tail,  or  at  its  root.  From  Afghdnis- 
i&n  to  Persia  is  said  to  be  the  habitat  of  these  animals.  Their  tails  form  a 
reservoir,  whence  a  store  of  nourishment  is  drawn  during  the  winter  months 
when  fodder  is  scantv ;  but  in  the  warmer  climate  of  India  they  frequently 
are  troublesome,  as  tne  tails,  if  not  attended  to  and  kept  clean,  are  apt  to 
ulcerate  and  become  infested  with  maggots.  It  is  said  that  in  some  parts 
of  the  country  the  tail  grows  to  such  a  size  that  the  animal  is  not  able  to 
carry  it.  A  small  wheeled  carriage  is,  therefore,  constructed  to  carry  the 
weight  which  the  animal  drags  after  it  wherever  it  goes  (Hutton). 

Hodgson  calls  this  the  puchia  sheep  {t>uch  a,  tail),  and  says  that  its 
essential  structure  conforms  entirely  to  his  definition  of  the  geiius,  whilst 
its  deviations  in  subordinate  points  from  the  wild  and  tame  sheep  of  the 
mountains,  are  due  entirely  to  domestication.  Hutton,  on  the  other  hand, 
believed  the  number  of  vertebrae  in  the  dumba  precluded  it  from  being 
descended  from  O.  yi^pati  at  least— the  wild  sheep  of  Afghdnistdn.  The 
mutton  from  these  animals  is  said  to  be  very  coarse. 

ImprOTement  of  the  Breeds  in  India. 
In  continuation  of  the  remarks  already  made  {pp.  567 — $70)  on  the 
improvement  of  sheep,  it  may  be  said  that  Hodgson  briefly  details  the  effects 
of  domestication  of  sheep  to  be,  **  to  augment  exceedingly  the  size  of  the 
tail,  in  length  and  thickness,  one  or  both,  to  increase  the  size  and  destroy 
the  mobility  of  the  ear,  and  to  diminish  the  volume  of  the  naturally  mas- 
sive horns,  until  they  gradually  disappear  in  one  or  both  sexes ;  the  roma- 
nising  of  the  nose,  out  of  all  proportion  to  the  '  modesty  of  nature,'  as  seen 
in  the  wild  state,  being  a  further  and  hardly  less  uniform  consequence  of 
domestication/'  It  does  not,  however,  follow  that  all  these  modifications 
have  taken  place  in  any  one  br^ed.  Thus,  for  example,  in  a  large  number 
of  the  European  breeds,  the  tail  has  by  no  means  been  either  lengthened  or 
thickened.  The  peculiarities  of  a  breed  when  once  acquired  are,  however, 
remarkably  persistent  or,  as  it  is  technically  called,  *' prepotent.**  Darwin 
alludes  to  this  fact  repeatedly,  and  in  connection  with  the  Manchamp 
and  A  neon  breeds  he  says,  had  these  *'  originated  a  century  or  two  ago, 
we  should  have  had  no  record  of  their  birth ;  and  many  a  naturalist  would 
no  doubt  have  insisted,  especially  in  the  case  of  the  Manchamp  race,  that 
they  had  each  descended  from,  ac  been  crossed  with,  some  unknown  abori- 
ginal  form.**  It  would  thus  appear  that  the  racial  characters  of  domesti- 
cated animals  might  almost  be  said  to  manifest  very  nearly  as  strong  a 
persistency  as  most  of  the  specific  distinctions  of  wild  spedes.  And 
what  is  more  remarkable  the  races  of  sheep,  for  example,  when  mixed  to- 
gether, exhibit  a  pronounced  clani^ness  that  is  inimical  to  spontaneous 
crossing.  The  members  of  a  particular  race  seek  out  and  prefer  each 
others  company  to  that  of  any  others  of  the  herd.    They  also  continue  to 
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select  the  food  most  neariy  akin  to  that  on  which  the  l>reed  was  first  reared, 
so  tliat  a  mixed  herd  of  different  races,  if  left  free  on  the  pasturage,  breaks 
up  naturally  into  sections  which  correspond  to  their  racial  distinctions.  Cross- 
es between  breeds  also  manifest  similar  peculiarities  to  what  may  be  seen  in 
hybrids  between  wild  species  or  between  a  wild  and  tame  ancestor.    The 
peculiarities  thus  produced  would  not,  for  example,  be  expected  to  be  so 
persistent  in  the  progeny,  as  the  spontaneous  characters  that  have  appeared 
and  been  nurtured  in  the  development  of  breeds.     It  may  in  fact  be  said  that 
the  peculiarities  of  crosses  tend  rapidly  to  return  to  those  of  the  ancestor  of 
greatest  prepotency,  and  rarely  assume  racial  or  fixed  proportions  untO 
^ter  prolonged  and  repeated  crossing  and  careful  selection.    The  birth  of 
races  is  thus  due  mainly  to  selection  from  useful  variations  and  to  the  cross- 
ing of  such  variations,  within  a  breed,  until  the  characters  desired  become 
fixed  and  developed  into  what,  in  time,  is  recognised  as  a  new  breed. 
Crosses  between  distinct  breeds,    which  are  intended  for  the  butcher,  are 
mostly  repeated  in  each  individual,  instead  of  perpetuated.    These  and 
many  such  considerations  have  become  the  axioms  of  successful  rearit^  of 
sheep  in  all  parts  of  the  globe.     Disregard  of  the  crucial  features  of  this 
subject  has  doubtless,  largely  caused  the  failures  that  have  been  experienced 
in  Indian  experiments  to  improve  the  breed  of  our  sheep.     It  is  impossible 
to  disguise  from  a  perusal  of  the  reports  of  the  experiments  nitherto 
undertaken,  that  crossing  of  widdy  different  breeds  has  alone  been  r^ard- 
ed  as  the  criterion  of  success.    It  has  apparently  been  thought  enough  to 
procure  rams  of  a  famed  breed,  without  r^ardf  to  the  peculiarities  either 
of  the  ewes,  the  climate,  or  the  pasturage.    Failure  was  in  many  cases 
thus  inevitable.      The  early  experimentors  in    Australia  very    properly 
secured  a  hardy  stock,  before  they  proceeded  to  improvement    Similarity 
of  climate  and  herbage  to  that  of  their  country  was  recognised  as  the  first 
consideration.    Attention  was  thus  turned  to  India  {ses  Youatt\  also  Royle, 
Prod,  Res,,  j68)  for  the  first  stock,  but  not  to  the  superior  breeds  of  the 
temperate  Himalaya.    The  poorer  races  of  the  warmer  and  drier  tracts 
were  seen  to  be  more  appropriate.    Once  these  had  been  acclimatised, 
an  untiring  energy  by  selection  and  crossing  produced  in  time  the  final 
purpose,  and  the  sheep  runs  of  Australia  can  now  claim  a  position  in  the 
world's  supply  of  wool   second  to  that  of  no  other  country.     As  with 
Indian  rice,  improved  into  the  famed  Carolina  paddy,  so  it  might  almost 
be  said  with   Indian  sheep,  developed  into  tne  highljr  prized  stock    of 
Australia,  Indian  agricultural  reformers  have   thought  it  alone  necessary 
to  bring  to  India  these  much  prized  triumphs  of  scientific  progression. 
The  failure  in  both  cases  has  been  equally  complete.    And  disappointed 
and  disheartened  the  possibility  of  improvement   has    practically   been 
abandoned.    So  uniformly  has  the  writer  urged  the  necessity  of  a  more 
intimate  and  detailed  knowledge  of  the  actual  condition  of  the  products  of 
Indian  agriculture,  that  that  theme  may  be  said  to  pervade  every  chapter  of 
this  work.     Until,  however,  we  thoroughly  understand  the  peculiarities  of 
our  Indian  breeds  of  sheep,  we  are  not  in  a  position  to  try  the  experiment 
of  improvement.    We  must  know  not  only  the  external  manifestations  of 
our  breeds,  so  as  to  be  able  to  recognise  them,  one  from  the  other,  but  we 
must  fully  appreciate  their  proclivities.    And  into  this  category  must  un* 
doubtedly  be  placed  the  careful  study  of  the  relationship  that  exists  between 
any  given  race  and  the  climate  (heat,  humidity,  etc.),  and   pasturage  of 
the  region  in  which  it  is  at  present  most  successfully  reared.     Nor  roust 
the  purpose  for  which  it- is  bred  be  forgotten.     In   many  parts  of   India 
sheep  cannot  be  produced  as  fleece-yielders ;  their  value  lies  in  the  quality 
of  the  mutton  and  the  utility  of  the  skin.     In  other  tracts  the  fleece  is  of 
primary  importance,  while  in  many    sections  of  the  Himalaya  a  race  of 
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sheep  (with  mostly  four  horns  and  which  possesses  none  of  the  good 
qualities  which  would  be  looked  for  by  the  European  farmer),  is 
valued  as  beasts  of  burden.  Dr.  Buchanan-Hamilton  says  of  this 
breed,  in  N  epal,  that  a  good  wether  has  been  known  to  carry  a  load  of 
eighty  pounds.  In  England  it  may  be  said  two  chief  sections  are  recog- 
n  iseci  according  to  the  character  of  fleece,  Wfr.,  long  and  short.  Of  the 
long  wools  the  foUowingare  the  chief  breeds— Leicester,  Border  Leicester, 
Cotswold,  Lincoln,  Kentish,  Devon  Long  Wool,  South  Devon,  Wensley- 
dale,  and  Roscommon.  Of  the  short  wool  the  following  may  be  men- 
tioned :  Oxford  Down,  Southdown,  Shropshire,  Hampshire  Down,  Suffolk, 
Rveland,  Somerset,  and  Dorset  Horned,  and  Clun  Forest  But  there  are 
certain  breeds  pecdiar  to  mountainous  tracts,  such  as  the  Cheviot,  Black- 
faced  Mountain,  Herdwick,  Lonk,  Exmoor,  Welsh  Mountain,  and  Lime- 
stone.  The  true  mountain  breeds  are  nearly  all  homed,  or  the  males  only 
are  so.  The  only  homed  plains*  breeds  are  the  Somerf^et  and  Dorset, 
in  which  both  sexes  possess  horns.  Hornless  sheep  (as  in  cattle)  are 
spoken  of  as  polled,  but  in  certain  hornless  breeds,  by  reversion,  horns 
sometimes  appear,  as,  for  example,  in  the  Hampshire  and  Shropshire. 
This  is  generally  taken  as  proof  of  descent  from  a  homed  stock ;  in  other 
words,  of  the  polled  condition  not  having  been  rendered  sufficiently  pre- 
potent As  Mr.  Spooner  expresses  it  ^our.  Roy.  Agri*  Soc,  Engl.,  XX.) 
*"  rigorous  weeding  '*  is  necessary  to  eradicate  the  tendency  to  horn  and 
the  other  defects  of  which  these  structures  may  be  taken  as  the  truest 
index.  But  in  rearing  for  the  butcher,  the  conditions  desired  may  be  differ- 
ent and  indeed  opposed  to  those  for  good  fleece-yielding.  The  English 
rearer  has  found  it  more  profitable  to  forego  a  certain  amount  of  quality 
of  wool  in  the  development  of  a  good  and  quickly  fattening  sheep  that  also 
affords  a  fairly  eood  wool.  In  Australia,  on  the  other  hand,  the  wool  alone 
has  been  deemed  worthv  of  consideration.  Accordingly,  several  new  breeds 
of  Merino  sheep  have  been  developed  apparently  on  Indian  stock.  The 
pure  Merino  sheep  fattens  very  badly  and  yields  a  comparatively  useless 
carcases,  but  it  can  live  in  a  dry  season  on  a  scanty  pasture,  and  thus  is 
enabled  to  produce  good  fleece  where  other  animals  would  starve.  It 
is  deficient  in  the  principle  of  early  maturity  and  general  propensity  to  fat- 
ten and  is,  therefore,  not  a  profitable  breed  where  the  meat  market  is  a 
necessary  consideration. 

It  may  thus  be  seen  how  essentially  the  first  step  towards  the  improve- 
ment of  tne  Indian  breeds  is  the  thorough  investigation  of  the  character 
of  existing  stock.  The  great  majority  of  Indian  breeds  are  horned  and, 
indeed,  manifest  most  of  the  peculiarities  which  a  European  rearer  would 
regard  as  indicative  of  poor  quality.  English  or  even  Australian  experi- 
ence cannot,  however,  be  rigorously  followed.  The  conditions  of  India  are 
dissimilar  to  those  of  almost  any  other  sheep-rearing  country.  The  ten- 
dency of  the  stock  has,  therefore,  to  be  investigated,  the  prognostications  of 
unfavourable  departures  fully  understood,  and  the  methods  of  selection 
and  crossing,  which  are  found  best  calculated  to  guard  against  these 
dangers,  thoroughly  established.  In  other  words,  we  have  to  evolve  a  pre- 
potency suited  to  the  climate  and  forage,  of  sufficient  strength  at  least  to 
give  a  healthy  stock  on  which  to  conduct  the  further  experiments  at  cross- 
breeding with  superior  foreign  races.  In  this  direction  nothing  whatever 
has  been  done.  Royle  many  years  ago  wrote :  **  Some  amelioration  might, 
no  doubt,  be  effected  in  the  wool-bearine  flocks  of  North- Western  India 
by  judicious  treatment,  nutritious  diet,  and  careful  selection  of  the  healthiest 
ana  most  perfect  specimens  procurable  in  the  country.  Yet  as  the  progress 
in  this,  though  certain,  would  be  slow,  and,  perhaps,  not  sufficiently  great  in 
degree,  few  are  likely  to  attempt  or  to  persevere  in  such  an  undertaking." 
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In  all  experiments  hitherto  performed  in  India,  it  must  be  admitted,  the  diffi- 
culty and  danger  has  been  found  to  lie  in  the  chief  responsibility  devolving 
upon  Government.  The  noblemen  of  India  take  little  or  no  interest 
in  sheep-breeding.  There  is  no  private  enterprise  to  cope  with  the  great 
problems  that  have  to  be  solved.  And  in  Government  there  is  no  guaran- 
tee of  continuity.  Experiments  are  often  started  under  the  supervision  of 
an  officer  well  qualified  for  the  undertaking.  He  has  scarcely  commenced 
when,  through  the  necessities  of  the  public  service,  he  is  transferred  to  a 
remote  part  of  the  empire.  His  successor  takes  no  interest  in  the  subject, 
and  the  Government,  in  time,  getting  tired  of  a  fruitless  expenditure, 
abandon  the  experiment.  Time  passes  by,  and  some  officer  more  en- 
lightened on  this  subject  than  his  contemporaries,  recognising  the  possibi- 
lity of  ereat  improvements,  proposes  (perhaps  in  ignorance  of  past  failures) 
to  conduct  the  self-same  experiment.  If  undertaken,  the  result  is  as  before. 
This  is  no  imaginary  picture.  The  study  of  the  records  of  ihe  Government 
of  India  for  the  past  half  century  or  more  reveals  the  fact  that  large  sums 
have  been  spent  m  the  attempt  to  improve  the  breed  of  sheep  in  India,  and 
that  whole  flocks  of  rams  and  ewes  have  been  periodically  imported  from 
England,  the  Cape  of  Good  Hope,  Australia,  Spain,  Germany,  etc.  Some 
writers,  for  example,  in  Madras,  speak  of  the  existing  breeds  having  been 
greatly  improved  by  these  experiments  and  others,  and  probably  with  more 
chance  of  being  correct,  deny  that  any  improvement  has  taken  place. 
The  attempt  which  was  made  to  improve  the  Hazara  sheep,  though  per- 
sisted in  for  some  vears,  was  ultimately  pronounced  a  failure.  This  same 
experiment  has  only  recently  been  proposed  as  worthy  of  fresh  trial. 

The  Transactions  and  Journals  of  the  Ag^i.-Horticultural  Society  of 
India  contain  numerous  papers  and  reports  on  the  improvement  of  Inaian 
sheep,  and  on  the  wool  of  cross-breeds.  The  chief  notices  on  these  subjects, 
down  to  about  1842,  will  be  found  reviewed  by  Dr.  Royle  in  the  passages 
which  may  here  be  quoted  from  his  Productive  Resources  of  India: — 

**The  experiments  already  made  in  India,"  says  Royle,  **seera  to  have  decided, 
for  the  present  at  least,  that  the  Merino  breed  is  the  best  fitted  for  introduction  into  that 
country,  though  the  Southdown,  and  some  other  English  breeds,  may  eventually  be 
found  eligible.    The  next  subject  for  consideration  is  the  country  from    which  they 


should  be  imported  into  India;  whether  direct  from  Spain,  from  England,  or  Irora 
Saxony,  or  whether  from  the  Cape  of  Good  Hope  or  New 
"iplay 


J,  _ .._ r r 'Holland.    Jmlging  from 

the  energetic  zeal  at  present  displayed,  it  is  probable  that  some  will  be  introduced 
from  all  these  countnes.  But  it  is  desirable,  in  the  first  instance,  to  iniport  a  breed 
from  the  climates  most  similar  to  that  into  which  it  is  to  be  introduced.  The  sheep  of 
the  Cape  and  of  New  Holland  being  already  much  improved,  and  the  climate  of  both 
being  more  like  that  of  Northern  India  than  is  either  that  of  England  or  of  Germany, 
it  would  appear  preferable  to  import  chiefly  from  these  two  colonies,  for  introduction 
into  the  tableland  or  northern  plains  of  India.  But,  as  the  pasturage  of  the  Himalaya, 
as  well  as  the  temperature  and  moisture  more  nearly  resemble  those  of  England,  it 
would  appear,  for  the  same  reason,  that  some  of  the  English  breeds  would  be  better 
suited  to  the  mountains  than  the  Merinos,  which  require  both  a  warmer  and  a  drier 
climate." 

So,  again,  Royle  says  :— 

"  Mr.  H.  Wood,  a  Member  of  the  Board  of  Superintendence  for  the  Improve- 
ment of  the  Breeds  of  Cattle  in  Bengal,  when  at  the  Cape  of  Good  Hope  for  the 
benefit  of  his  health,  conceived  the  idea  that  *  the  introduction  into  India  of  the 
Spanish  ram  would  probably  produce  wool  worthy  of  mercantile  notice,  and  thereby 
add  an  important  article  to  the  exports  of  the  country.'  The  Bengal  Government,  io 
accordance  with  the  proposition  of  the  Board  of  Superintendence,  and  to  give  the 
experiment  a  fair  trial,  authorized,  at  an  expense  of  R9r45o,  the  provision,  either  from 
the  Cape  or  New  South  Wales,  of  twenty  Nwrino  rams,  and  twenty  Merino  ewes ;  with 
1, 000  country  ewes,  to  form  the  flock. 

**  After  a  trial  of  two  years,  the  soil  and  climate  of  the  North- Western  Provinces  not 
having  proved  so  congenial  as  the  Board  had  anticipated,  the  flock  was  divided  and 
removed  to  the  stations  of  Deyra  Doon  and  of  Sahathoo.    These  being  within  the 


S.  1349 


Digitized  by 


Google 


Producis  of  India. 


579 


Improvement  of  the  Indian  Breed  of  Sheep. 


<^-  «""'•'  anfws. 


Himalayas,  sanguine  anticipations  were  entertained  of  the  result,  from  the  abundant 
and  excellent  pasturage,  and  the  facility  of  changing  the  climate  according  to  the 
season  of  the  year.  But  these  were  never  realized,  as  the  Board  of  Superintendence 
were  informed  on  the  3rd  of  August  1829,  that  the  whole  of  the  ori^nal  stock  of 
Merino  sheep  had  died  of  old  age,  and  that  difficulty  was  experienced  m  rearine  the 
produce,  from  the  delicate  nature  of  the  animals  and  the  exceeding  moisture  of  the 
climate.  To  avoid  thb,  it  was  suggested  that  the  sheep  of  Sabathoo  should  be  annually 
sent  to  the  dry  country  beyond  the  snowy  range,  where  little  or  no  rain  falls,  or  where, 
at  least,  there  is  no  r^^lar  rainy  season.  In  September  1832,  the  Government  finally 
report^  that  in  consequence  of  the  large  sums  expended  upon  the  Sheep  without  any 
apparent  corresponding  benefit,  the  Governor  General  (Lord  William  B«ntinck) 
directed  that  the  flock  of  Sabathoo  should  be  gratuitously  distributed  amon^  such  of 
the  Hill  Chiefs  as  might  be  disposed  to  receive  them.  Also,  that  the  flock  in  the 
Deyra  Doon  should  be  transferred  to  Mr.  Vet.-Surgeon  Hodgson,  of  the  Hauper 
Stud,  free  of  charge,  on  condition  of  his  furnishing  periodical  reports  and  specimens  of 
the  Wool. 

"  Mr.  Moorcroft,  in  his  journies  to  Tibet,  had  also  in  view  the  improvement  of 
the  breed  of  sheep  in  India,  as  in  his  letter  respecting  the  Prangos  Hay  Plant,  from 
near  Dror,  he  writes :  *  I  have  purchased  and  made  arrangements  for  the  keep  of 
upwards  of  a  hundred  head  of  a  race  of  sheep,  the  smallest  perhaps  known,  but  which 
in  fineness  of  fleece  may  vie  with  the  Merino,  under  the  advantages  of  a  much  hardier 
constitution  and  of  a  bdkter  carcase.' 

"  Some  little  attention,  we  have  seen,  was  early  paid  to  the  improvement  of  the 
breed  of  sheep  in  the  Madras  Presidency.  In  the  beginning  of  1838,  the  Government 
there  sanctioned  the  purchase  of  Merino  rams  which  nad  been  recently  imported  from 
Australia  by  Colonel  Hazlewood,  of  the  Madras  Army.  These  were  of  the  Saxon 
breed,  though  imported  from  Sydney.  Colonel  Hazlewood,  in  a  letter  to  Captain 
Jacob  of  the  Bombay  Artillery,  mentions  that  experiments  had  been  made  in  the 
Neilgherries  by  Mr.  Sullivan  with  Merinos,  and  by  Sir  William  Rumbold  with 
South-downs,  and  that  his  own  flock  consisted  of  700  white-wooled  country  ewes  with 
Saxon  rams.  The  ewes  appear  to  have  been  obtained  in  Coimbatore  and  Baramahsd ; 
but  Jalna  and  Beder  are  mentioned  as  the  best  places  whence  to  obtain  the  white- 
wooled  breed.  The  results  obtained  both  at  Bangalore  and  on  the  Neilgherry  Hills, 
from  crossing  the  white-wooled  sheep  of  the  country  with  Saxon,  Merino,  and  South- 
down rams,  are  stated  to  be  most  satisfactory,  both  as  to  quantity  and  quality  of  wool 
and  size  of  carcase. 

"The  most  decisive  results  have  been  produced  by  Major  (now  Colonel)  Jervis 
of  the  Bombay  Military  Service,  who  was  first  most  active  in  urging  the  adoption 
of  measures  lor  the  improvement  of  the  breed  of  sheep  in  that  Presidency,  and  has 
since  submitted  his  improved  fleeces  to  the  judgment  of  competent  persons  m  London. 
Colonel  Jervis  originally  represented,  in  1835.  that  many  parts  of  the  Deccan 
andof  Gujerat  are  well  adapted  to  sheep  pastures,  and  stated  that,  *if  the  wool 
which  is  at  present  produced,  and  which,  though  of  an  interior  sort,  finds  a  ready 
market,  were  improved  by  means  of  a  superior  brwd  of  sheep,  there  can  be  little 
doubt  of  the  benefit  which  would  ultimately  result  to  this  country.  The  Bombay 
Government,  accordingly,  ordered  rams  and  ewes  of  the  Saxon  breed  from  the  Cape 
of  Good  Hope,  and  as  the  best  wool  imported  into  Boml>ay  was  understood  to  oe 
produced  in  Afghanistan  and  Cabool,  Colonel  Pottinger,  as  well  as  Lieutenant 
(now  Sir  A.  Burnes,)  were  each  requested  to  obtain  three  hundred  ewes  and  eight 
rams  of  a  pure  white  colour  from  the  pastoral  districts  in  the  vicinity  of  the  Indus. 
A  few  were  also  ordered  from  Bussora,  as  the  sheep  there  yield  a  very  fine  and 
lengthy  fleece.  The  Court  of  Directors  of  the  East  India  Company,  likewise,  on 
being  applied  to,  sent  out  130  rams  and  ewes  of  different  breeds,  including  the  South- 
down; Leicester— Cotswold,  and  Merino  (Lord  Western's)  under  the  charge  of  the 
son  of  a  respectable  farrrer,  who  delivered  them,  with  but  few  losses,  in  good  order 
in  Bombay.     {Conf.  with  p.  62g), 

••  The  Bombay  Government  subseauently  reported  that  *  the  sheep  obtained  from 
England,  the  Cape,  and  Cabool,  have  oeen  distnbuted  throughout  the  country ;  many 
of  them  having  been  entrusted  to  the  care  of  gentlemen  who  understand  the  manage- 
ment of  these  animals,  and  take  an  interest  in  the  undertaking.  A  sheep  farm  has 
been  established  at  Ahmednugger^  and  another  at  the  fort  of  Jooner,  where  the 
climate  is  good  and  pasturage  plentiful ;  and  these  farms  have  been  entrusted  to  the 
charge  of  Mr.  J.  Webb,  uf  the  Civil  Service,  who  has  a  good  practical  acquaint- 
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ance  with  the  management  of  shee^.  *  The  natives  in  the  interior  who  breed  she«tp 
are  supplied  from  these  farms  with  half>bred  lambs,  and  are  allowed  to  send  their 
ewes  to  the  Government  farms  to  be  kept  with  the  rams.  Many  of  the  rams  have 
been  given  to  wealthy  natives  and  Patells  of  villages  (by  whom  they  appear  to  be 
much  prized),  who  have  flocks  of  their  own,  and  who  breed  sheep  for  the  sake  of  the 
wool  and  not  for  the  market.  * 

"The  results  of  the  experiments  have  led  to  the  conclusion  that  the  Cape-bred 
Merino  sheep  are  far  better  adapted  to  the  country  than  those  imported  from  Englaod ; 
so  much  so  that  the  Bombay  Government  have  determined  to  import  fo'  the  future 
only  from  the  Cape  of  Good  Hope,  llie  Report  of  the  Commerce  of  Bombay  for 
183(5-37  states,  '  from  the  active  measures  taken  bv  Government  to  improve  the 
fleeces  of  the  Sheep  in  the  extensive  pastoral  country  of  the  Deccan,  so  well  adapted 
for  the  carrying   of  sach  an   improvement  into  effect,  the  export  trade  in  wool 

Sromises,  in  a  few  years,  to  be  one  of  the  most  impurtant  and  valuable  from 
ombay. ' 
Colonel  Jervis,  at  whose  recommendation  the  above  experiments  had  been 
instituted,  in  the  meantime,  established  a  sheep  farm  on  his  own  account  in  the 
Deccan;  and  imported  for  the  native  ewes  of  his  flock  a  larg^  number  of  the  finest 
Merino  rams  from  the  celebrated  breed  of  Lord  Western.  The  results  whichihe  has 
obtained  have  been  most  satisfactory,  as  b  evident  from  the  following  opinion  of 
Messrs.  Southey  of  Coleman-street,  eminent  wool-brokers,  (i)  The  wool  or 
rather  hair  of  the  native  ewe  of  the  Deccan  may  be  set  down  as  being  of  the  value  in 
London  of  ^d,  per  pound  (2)  The  fleece  of  a  yearling  shorn  near  Poonah,  in  February 
1839,  the  produce  of  the  Deccan  ewe  crossed  by  the  Merino  rams  imported  from 
Europe,  was  pronounced  '  a  remarkable  clean  well  prepared  fleece  of  Wool,  being 
fine  m  the  hair,  longer  in  staple,  and  of  a  better  qusLlity,  than  we  have  hitherto  seen 
produced  in  the  Indian  Peninsula,  and  worth  15a.  per  pound  (3)  A  white  fleece, 
inferior  to  the  above,  from  having  some  dead  hairs  mterspersed  through  the  fleece, 
I2d.  to  i2\d.  (4)  A  black  fleece,  with  longer  staple  than  the  ordinary  breed  of  Indian 
wool,  yd,  to  7idf.,  having  become  more  valuable  from  the  increased  length  of  the 
staple." 

The  results  of  the  Bombay  sheep  farm  (alluded  to  above  by  Royle) 
were  reported  on  in  1843  by  Sir  George  Arthur,  who  visited  the  flocks 
for  the  purpose.  He  expressed  himself  much  pleased  with  the  manifest 
improvements  in  the  conaition  of  the  sheep,  and  suggested  that  it  would 
be  necessary,  if  this  improvement  were  to  be  kept  up,  to  import  annually 
afresh  stock  of  Merino  rams  till  the  improved  stock  had  thoroughly  super- 
seded the  country  one  on  the  farm.  The  writer  has  failed  to  discover  any 
further  direct  record  of  the  Bombay  sheep  farm,  and  if  the  experiment  at 
improving  the  breed  was  persisted  in,  it  must  have  been  but  for  a  very  few 
years,  when  all  interest  in  the  subject  was  allowed  to  die  out.  In  the 
Transactions  of  the  Society  we  further  learn  that  on  a  smaller  scale  than  in 
Bombay  improvement  was  attempted  in  Bengal.  In  1836  ewes  of  the 
Patiia  stock  were  crossed  by  Southdown  rams,  and  the  wool  of  the  pro- 
geny submitted  to  the  Society  for  report.  So,  also,  we  learn  that  in  the 
following  year  a  similar  cross  was  made  in  Bauehalpur.  In  a  like  manner 
the  subject  was  taken  up  in  Madras,  for,  in  addition  to  the  experiments 
alluded  to  by  Royle,  we  read  that  Sir  Mark  Cubbon  had  an  experimental 
sheep  farm  at  Heraganhalli,  under  the  charge  of  a  European  Commissariat 
subordinate  officer,  and  that  Merino  rams  were  imported  yearly  from 
Australia  and  the  cross-breeds  distributed  all  over  the  country.  The  breed 
of  sheep  throughout  the  province  was  thus,  we  are  told,  immensely  improved 
both  as  to  size,  quality  of  mutton,  and  wool.     In  1863,  however,  the  farm 

•  In  the  Proceedings  of  the  Agricultural  and  Horticultural  Society  of  Bombay 
1838,  p.  4,  it  is  stated  that  at  Faria  Bagh,  near  Ahmednuggur,  Major  Byne  is  trying 
the  cross  betwixt  the  Saxon  ram    and  Cutch  ewe.    '•The  wool  of  Cutch  sheep  is 

{>articularlv  long  in  the  staple,  though  not  fine ;  it  is  principally,  exported  to  Persia 
or  the  making  of  carpets.  A  gentleman  conversant  with  the  wool  trade  in  London 
has  stated  that  wool  of  that  sort  is  much  wanted  in  this  country;  it  will  make 
Blankets,  Carpets,  and  other  coarse  articles.  ** — Committer  of  House  of  Commons, 
Commerce  and  Finance,  p,  ^7. 
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was  given  up,  as  it  did  not  pay  expenses,  a  fact  which,  Dr.  Shortt  says, 
was  due  to  sheep-breeding  alone  having  received  attention ;  but  it  is  affirm- 
ed of  this  experiment  that  the  effects  of  the  large  importation  of  foreign 
sheep  are  still  visible  in  the  improved  quality  of  some  of  the  Madras  breeds. 
In  this  connection  it  may,  perhaps,  be  added  that  with  regard  to  the 
improvement  of  Indian  sheep.  Dr.  Shortt  remarks  that  in  his  opinion  the 
Patna,  Coimbatore,  and  Mysore  are  the  best  breeds ;  further,  that  it  is  quite 
possible  to  improve  both  the  mutton  and  wool  of  these  animals,  but  that, 
at  the  same  time,  it  must  be  remembered,  that  these  sheep  do  not  thrive 
in  all  districts.  He  suggests  that  more  valuable  results  would  be  obtained 
by  crossing  these  breeds  with  picked  sheep  of  the  Madras  breed,  than  by 
the  importation  of  expensive  animals  which  are  not  so  likely  to  withstand 
the  vicissitudes  of  an  Indian  climate  and  the  careless  management  of 
Indian  shepherds.  Professor  R.  Wallace  apparently  took  a  somewhat 
similar  view,  for  he  says  :  *'  It  would  be  vain  to  try  to  improve  Indian 
sheep  by  crossing  with  those  from  Europe."  He  offers  this  opinion, 
however,  immediately  after  having  mentioned  the  disappointing  character 
of  a  cross-breed  from  Southdown  rams  on  Leicester  ewes  which  he  saw 
near  Darjeeling.  The  breed  mentioned  could  scarcely  be  called  an 
attempt  to  improve  Indian  sheep,  but  rather  an  experiment  at  rearing  a 
European  cross-breed  on  the  Himalaya.  He  makes  no  mention  of  hav- 
ing? seen,  during  his  visit  to  India,  any  crosses  between  the  indigenous  and 
foreign  breeds,  so  that  his  opinion,  gpven  above,  was  apparently  based  on 
general  principles  rather  than  individual  cases*  The  writer  would  by  no 
means  be  disposed  to  go  to  such  an  extreme,  though  he  has  urged  selec- 
tion and  improvement  with  indigenous  breeds  as  the  first  and  rational 
step  towards  improvement.  The  Professor  says  of  the  Darjeeling  cross- 
breed above,  that  **the  surroundings  did  not  seem  to  suit  them,  still 
they  might  have  looked  better  had  they  not  been  subjected  to  *  in— and — 
in  breeding  *  for  such  a  length  of  time."  "  A  number  of  the  sheep  had 
horns,  and  the  wool  was  coarse  and  hairy,  most  unlike  the  gualitty  of 
wool  that  a  cross  fiock  of  the  same  description  would  produce  m  Europe. 
The  tendency  to  hairiness  of  coat  is  a  character  common  to  mountain 
sheep.  The  assumption  of  it  by  fine  woolled  sheep  indicates  that  local 
conditions  have  much  to  do  with  its  production  or  development." 

As  illustrative  of  the  opinions  that  have  from  time  to  time  been  urged 
as  to  the  possibility  of  improving  the  Indian  supply  of  wool,  the  following 
letters  may  be  quoted  from  the  Journal  of  the  Agri- Horticultural  Society 
of  India.  It  will  be  seen  that  apparently  Bengal  sheep  had  been  taken  to 
England  and  there  cross-bred.  The  result  having  been  highly  satisfac- 
tory, it  is  assumed  the  same  result  could  be  attained  b^  rams  of  high 
merit  being  taken  to  India.  This  opinion  was  in  fact  seriously  advanced 
by  the  writer  of  the  letters  which  follow,  and  he  was  at  the  time  the  highest 
authority  in  England  on  the  subject  of  wool.  To  ignore  the  effect  of 
climate  and  especially  humidity,  is  of  necessity  misleading  in  the  highest 
degree.  This  will  at  once  be  seen  by  reference  to  the  case  quoted  above 
from  Professor  Wallace's  India  in  1887,  where  a  cross  of  two  superior 
fleece-yielding  European  sheep  had  produced  what  the  Professor  calls  hair 
instead  of  wool. 

To  the  Secretary  to  the  Bengal  Chamber  of  Commerce. 

**  Sir,-  Having,  on  more  than  one  occasion,  been  requested  by  the  Honourable  East 
India  Company,  and  also  by  the  East  India  and  China  Association,  to  offer  an  opinion 
on  sundry  samples  of  Indian  sheep's  wool,  which  they  have  at  various  times  received 
from  India,  and  to  suggest  such  means  as  I  conceive  likely  to  improve  the  breed  (A 
Indian  flocks  and  qualities  of  their  fleeces,  I  take  leave,  at  the  recommendation  of 
Mr.  Stikeman,  to  forward  you  the  accompanying  samples,  the  produce  of  cross- 
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breeds  betwixt  a  Bengal  ewe  and  an  English  Merino  ram,  the  property  of  the  Right 
Honourable  Lord  Western,  from  which  may  be  seen  the  advantage  likely  to 
accrue  to  Indian  flock-masters  by  due  attention  beinr  paid  to  the  cultivation  of  the 
breed  of  sheep  in  our  Indian  territories  and  dependencies,  and  I  hambly  conceive, 
that  with  increased  attention,  wool  may  become  a  source  of  wealth  to  our  Indian 
possessions,  at  the  same  time  prove  an  article  of  incalculable  benefit  to  the  manufac- 
turers in  the  British  nation. 

"  Being  personally  acquainted  with  many  gentlemen  who  have  long  resided  in 
India,  I  have  heard,  what  appears  to  them,  impediments  in  carrying  my  views  into 
effect ;  to  which  I  reply  '  make  it  an  object  to  the  owner  of  sheep  to  accomplish  the 
desired  end,  and  you  must  succeed.' 

*'  Colonel  JerviS  has  already  demonstrated,  that  with  due  care,  a  superior  race 
of  sheep  may  be  reared,  producing  wool  infinitely  more  valuable  than  the  native 
stock ;  and  1  flatter  myself  the  time  is  w}t  distant  when  the  wool  of  India  will  be  so 
much  improved  in  quality  as  to  be  classed  in  our  wool  reports  amongst  those  of  our 
other  wool'growing  colonies." 

I  remain,  etc, 

London,  30th  October  1B44,  Thos.  Southey, 

"P.S. — ^You  will  be  pleased  to  lay  before  yoar  Chamber  of  Commerce  the  accom- 
panying, samples  and  give  as  much  publicity  to  the  subject  as  you  may  deem  proper. 

To  the  Honourable  Court  cf  Directors  of  the  East  India  Company, 

**  Honourable  Sirs,— In  representing  to  your  Honourable  Court  the  cost  and  ex- 
penses attending  the  purchase  of  12  Merino  sheep  from  the  flock  of  the  Right  Hon- 
ourable Lord  Western,  which  were  brought  by  directions  of  your  Honourable 
Court,  I  cannot  refrain  from  offering  the  following  observations  on  the  wool  of  a 
Bengal  ewe,  which  were  shown  me  by  His  Lordship  whilst  on  his  domain,  together  with 
her  progeny  to  the  second  generation  ;  and  His  Lordship  having  kindly  presented  me 
with  a  fleece  of  each  year's  produce,  I  have  much  pleasure  in  representingr  to  your 
Honourable  Court  specimens  of  the  three  years'  growth,  which,  I  presume,  will  clearly 
illustrate,  that,  by  oirdinary  attentk>n,lthe  present  breeds  of  Indian  ewes  may  be  con- 
verted into  wool-bearing  animab,  produdng^  wool  that  would  realize  double  its  present 
value — 

No.  I.  Native  Indian  ewe. 

„   2.  First  cross,  with  a  Merino  ram. 

„    3.  Second  cross,  with  an  ewe  of  the  above. 

„    4.  Sample  of  Merino  rams :  wool  shipped  to  Madras  per  Lady  Flora* 

'*  It  affords  me  great  gratification  in  thus  demonstrating  to  ]^our  Honourable 
Court,  a  theor}r  which  I  have  lon^  entertained,  that  the  Oocks  in  Your  Honourable 
Court  s  territories  in  India  and  your  dependencies  is  capable  (with  ordinary  attention) 
of  producing  wool,  both  as  to  quality  and  Quantity,  that  would  become  an  article  of 
vast  importance  both  to  the  flock-owner  in  India,  and  the  British  empire." 

I  have,  ete., 

Coleman  Street,  jrst  October  1S44,  Thos.  Southev. 

A  very  extensive  oflUctal  correspondence  has,  within  the  past  few  years, 
taken  place  on  the  subject  of  the  Shebp  and  Wool  of  Inaia.  A  certain 
amount  of  that  correspondence  was  published  by  Mr.  F.  M.  W.  Schofield 
in  the  form  of  a  paper  on  wool,  which  appeared  in  the  Selections  from  the 
Records  of  the  Government  of  India,  iSSSSg  (edited  by  the  present  writer), 
and  the  chief  feature  of  that  correspondence  the  reader  will  now  find  re* 
published  below  under,  (so  far  as  has  been  found  possible),  provincial 
sections.  The  correspondence  and  other  papers  there  brouglit  together 
will  be  seen  to  occasionally  refer  to  expenments  at  breeding  sheep,  and 
may,  therefore,  be  read  as  an  elaboration  of  the  present  ctapter,  while 
completing  the  available  information  regarding  Indian  wool.  The  present 
remarks  on  the  improvement  of  the  breeds  of  sheep  in  India  may,  therefore, 
be  concluded  by  a  reference  to  the  most  recent  action  taken  by  the  Ag^- 
Horticultural  Society.  In  1887  a  special  Committee  of  the  Society  was 
appointed,  on  the  recommendation  ot  Government,  to  consider  the  question 
of  the  improvement  of  the  breeds  of  horses,  cattle,  and  quality  and  pro- 
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duction  of  wool  in  Bengal.  The  Committee  reported  that  (i)  the  climate 
of  that  Province  was  unfavourable  to  the  production  of  good  wool ;  (2) 
that  considering  this  fact  they  were  not  prepared  to  recommend  any  direct 
Government  atd  in  the  direction  of  wool-raisin|f  in  Bengal ;  (3)  they 
suggrested  that  it  would  be  probably  more  beneficial  to  turn  the  attention 
of  the  rayats  to  improve  the  size  and  fattening  qualities  of  the  breed,  and 
that  sheep-breeding  and  raising  on  approved  modern  principles  should 
be  demonstrated  to  the  rayats,  who  would  thus  be  encouraged  to  go  on 
themselves  making  experiments  in  that  direction. 

Fibre. — It  is  perhaps  needless  to  say  that  sheep  yield  wool.  This  re- 
mark is,  however,  necessary  to  preserve  the  logical  sequence  of  this  article. 
The  reader  should,  however,  consult  the  chapter  below  on  the  subject  of 
wool  for  information  regarding  the  fibre  or  fleece  of  Indian  sheep. 

Food.— There  is  a  large  meat-eatinef  population  in  India,  since,  not  only 
Europeans  but  all  Muhammadans  and  the  majority  of  Hindus  are  mutton- 
eaters  ;  but  among  Natives,  at  any  rate,  goats  flesh  is  much  more  largely 
consumed  than  that  of  sheep.  Sheep  mutton  is,  however,  procurable  in 
most  towns  at  2  annas  a  seer  for  ordinary,  and  3  to  4  annas  a  seer  for 
fat  mutton.  In  former  years  nearly  every  regiment  in  India  supported  a 
mutton  club,  and  there  was  a  station  mutton  club  also  in  most  districts, 
but  those  days  are  now  gone  by  and  a  mutton  club  is  almost  a  rarity. 
Still  the  ordinary  gram-fed  mutton  of  the  baidrs  is  very  palatable,  and  in 
hill  stations  some  of  the  mutton,  though  small,  equals  in  flavour  the  best 
Welsh  mutton.  The  manufacture  of  1  allow  has  become  an  important 
local  industry  in  many  parts  of  India,  and  for  this  purpose  sheep  and  goats 
fat  are  largely  utilized.  The  exports  of  tallow  were  in  188^0  valued  at 
R  70, 1 67  and  the  imports  at  Ri  ,03,930,  more  than  half  of  which  came  from 
the  United  Kingdom  and  about  that  quantity  of  the  total  imports  was 
taken  by  Bombay.  The  imports  taken  by  Bengal  were  valued  at  ^22,773, 
and  by  Madras  at  R  17,814.     [Conf,  with  Vol.  V.,  459). 

Domestic. — Besides  furnishing  wool,  sheep  are  much  valued  in  agri- 
cultural districts  for  the  manure  which  they  supply.  The  shepherds  of 
India  are  for  the  most  part  an  itinerant  class,  who  travel  from  place  to 
place  with  their  sheep.  They  camp  in  the  fields  under  tents  made  of 
rough  woollen  cloths  stretched  over  stakes,  while  the  sheep  are  crowded 
into  a  pen,  fenced  with  thorns.  So  highly  is  their  manure  prized  that 
for  one  night  of  a  flock  of  sheep  the  owner  of  a  field  will  pay  the  shepherd 
some  12  to  1 6ft  of  rice  or  from  8  annas  to  Ri  in  cash. 

Sheep-fights  are  a  favourite  amusement  among  the  Natives  of  many 
parts  of  India,  and  the  rams  (especially  of  the  hunid  breed)  used  for  fight- 
ing purposes  are  much  prized.  They  are  petted  and  pampered  till  they 
become  quite  savage,  and  will  hit  and  strike  with  their  fore-feet,  and,  in 
some  instances,  even  evince  a  propensity  to  bite.  They  are  pitted  against 
one  another,  and  large  sums  of  money  are  often  staked  on  the  result.  In 
fighting  they  first  move  backwards  /or  a  short  distance  to  give  impetus  to 
their  forward  rush,  and  frequently  in  the  fight  have  their  heads  or  horns 
broken* 

THE  WOOL  AND  WOLLEN   GOODS  OF  INDIA. 

In  the  review  of  the  breeds  of  Indian  sheep,  given  above,  the  writer  has 
endeavoured  to  bring  together  the  specific  information  available  in  In- 
dian works,  on  the  subject  of  the  various  qualities  of  wool  obtainable  in 
this  country.  The  chapter  on  Pashm  and  Goats'-hair  below  will  be  found 
to  similarly  set  forth  the  main  lessons  deducible  from  the  study  of  the 
goats.  The  reader  who  may  have  perused  these  pages  so  far  will,  per- 
haps, readily  admit  how  very  difficult,  and,  indeed,  how  unsatisfactory  (in 
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the  present  imperfect  knowledge)  would  be  any  attempt  at  a  complete 
statement  of  the  woollen  interests  of  India,  province  by  province.  The 
utmost  that  can,  therefore,  be  accomplished  is  a  review  of  the  official  corre- 
spondence and  published  records  available  on  the  subject  of  Indian  wool. 
In  this  manner  it  is  hoped  the  maximum  amount  of  information  may  be 
conveniently  exhibited  to  the  general  public,  since  many  of  the  papers  at 
the  writer's  disposal  are  not  generally  accessible.  It  need  only  be  further 
explained  that  the  official  correspondence  so  overlaps  itself  that  the  com* 
munications,  in  some  cases>  cannot  be  arbitrarily  arranged  in  provincial 
sections. 

L— BENGAL. 

From  what  has  been  said  regarding  the  sheep  of  this  province,  it 
may  be  inferred  that  only  one— the  Patna  breed — is  classed  as  a  fleece- 
yielding  animal.  The  experiments  at  crossing  that  breed,  though  first 
undertaken  over  half  a  century  ago  and  spasmodically  repeated  from  time 
to  time  ever  since,  have  not  as  yet  resulted  in  any  improvement  Indeed, 
it  may  be  said  that  the  first  and  most  natural  step  towards  the  improve- 
ment of  this  breed  ought  to  be  careful  treatment,  liberal  feeding,  and  sdec- 
tion  of  valuable  variations,  together  with  the  crossing  of  these  until  an  im- 
proved quality  had  been  rendered  prepotent  It  might,  in  fact,  almost  be 
held  that  it  would  be  a  needless  waste  of  time  to  cross-breed  with  foreign 
races  until  defects  are  eliminated  and  a  fairly  superior  indigenous  stock 
secured,  that  would  blend  with  foreign  blood,  while  retaining  the  character 
of  suitability  to  environment  In  the  more  recent  official  correspondence, 
Quoted  below,  it  will  be  found  that  two  grentlemen  (Messrs.  Orrah  and 
Abbott)  have  recommended  certain  experiments  at  crossing  with  foreign 
stock.  Some  of  Mr.  Orrah* 8  suggestions  seem  to  the  writer  impracticable, 
however  desirable  they  might  be.  To  expect  to  be  able  to  bring  the  alpine 
sheep  of  Tibet  to  the  "tropical  swamps**  of  Bengal  is  at  variance  with  all 
past  experience.  Mr.  Abbott  proposes  a  more  hopeful  scheme,  though  a 
cross  of  the  Patna  sheep  with  the  Australian  Merino  would  probably 
result  in  a  better  fleece  but  inferior  flesh-yielding  animal.  But  here  again 
the  writer  would  anticipate  little  permanency,  unless  the  Patna  stock 
were  to  be  first  developed  and  fixed  in  a  character  likely  to  favour  pre- 
potency in  the  improvement  effected  by  crossing.  The  mere  distribution 
of  a  cross-breed  of  one  generation  does  not  seem  likely  to  prove  of  much 
value.  Mr.  Abbott's  liberal  proposals  should  therefore  oe  accepted  as 
likely  to  prove  beneficial  only  after  many  years*  careful  cultivation  and 
selection,  or  until  fixity  of  character  had  been  attained.  The  offspring  of 
an  estdblishedi  new  breed,  adapted  to  the  conditions  of  the  country,  would 
be  of  lasting  value  j  the  progeny  of  a  simple  cross  could  have  but  a  tern 
porary  effect,  which,  like  the  Bombay  experiments,  would  disappear  a  few 
years  after  periodic  renewal  was  discontinued.  Indeed,  it  may  oe  said  that 
two  mistakes  have  rendered  all  past  experiments  fruitless.  These  are  the 
omission  to  eradicate  the  defects  of  the  indigenous  stock  before  attempting 
to  cross :  and  impatience  of  the  time  necessary  to  effect  improvement. 

It  will  be  seen  that,  at  the  suggestion  of  the  Bengal  Government, 
a  committee  of  the  Agri  -Horticultural  Society  was  convened  a  few  years 
ago  with  the  object,  among  other  things,  to  consider  the  p-^ssibility  of  im- 
proving the  breed  of  Bengal  sheep.  The  committee,  after  the  most  careful 
consideration,  seem  to  have  arrived  at  the  opinion  that  the  chief  aim  should 
be  improvement  for  the  meat  market,  not  the  supply  of  wool.  This  would 
appear  a  very  justifiable  conclusion  so  far  as  the  greater  portion  of  the 
province  is  concerned.  Indeed,  the  conclusion  arrived  at  was  practically 
identical  with  that  published  by  a  similar  committee  that  reported  to  the 
Society  on  the  self-same  subject  nearly  sixty  years  ago  {see  opposite  P^ge)^ 
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The  high  temperature  and  excessive  humidity  of  large  tracts  of  Bengal, 
however  good  the  pasturage  may  be,  was  by  both  committees  pronounced 
inimical  to  the  formation  of  wool.  If  this  view  be  accepted,  it  is  doubtful 
how  far  it  would  be  wise  to  cross  with  a  breed  like  the  Merino,  which  is, 
perhaps,  the  most  inferior  of  all  breeds  from  the  butchers'  standpoint.  In 
the  more  northern  and  western  portions  of  Bengal,  however  (especially  in 
Behar  and  Chutia-Nagpur),  there  are  large  tracts  of  country  for  which 
Mr.  Abbott  might,  after  a  few  years'  selection  and  crossing,  be  able  to 
evolve  a  breed  that  would  be  of  great  value  as  a  fleece-yielder. 

One  other  section  of  this  province  seems,  however,  to  call  for  investiga- 
tion, t>t#.,  the  division  of  the  Himalaya  that  geographically  belongs  to 
Bengal.  The  traffic  from  Tibet  has,  for  many  years,  been  regarded  as  of 
the  utmost  importance,  and  that  portion  which  would  be  looked  for  across 
the  snowy  ranges  along  the  Bengal  fcontier,  has  been  viewed  with  great 
expectancy  The  Mission  that  was  on  the  eve,  some  few  years  ago,  of 
starting  for  Tibet  from  Sikkim  had,  as  one  of  its  objects,  the  opening  up 
of  tjreater  facilities  for  the  importation  of  wool.  The  lower  and  outer 
ranges  of  the  Eastern  Himalaya  are  too  moist  and  too  severely  infested 
with  the  pest  of  leeches  for  offering  much  prospects  of  future  extended 
^eep-farming.  The  higher  ranges  of  Sikkim,  however,  are  above  these  in- 
fluences and  are  known  to  support  large  heads  of  valuable  sheep.  These 
might  be  greatly  extended  and  improved;  but  of  far  greater  moment, 
doubtless,  would  be  increased  facilities  for  the  extension  of  the  import  of 
Tibetan  wool,  which,  within  the  past  few  years,  has  shown  evidence  of  some 
capacity  It  may  be  said  that  the  passes  into  Beneal,  from  Sikkim  East  to 
Assam,  should  tap  the  region  of  the  silingia  sheep  and  might  thus  be 
naturally  expected  to  afford  a  wool,  perhaps  superior  to  that  obtainable  in 
any  other  part  of  India.  The  more  recent  official  and  other  correspondence 
furnished  below  will  be  found  to  deal  very  fully  with  the  present  position 
and  future  prospects  of  the  Tibetan  wool  traffic  into  Beng-al.  But,  before 
proce^ing  to  qttote  from  these  papers,  it  may  serve  a  useful  purpose  to  re- 
publish atew  passages  illustrative  of  the  interest  taken  in  this  subject  fifty 
or  sixty  years  ago.  The  Transactions  of  the  Agri.- Horticultural  Society  of 
India  coittain  many  very  instructive  papers  and  reports.  Thus  we  read  of 
Wr.  C.  R.  Prinsep  having  experimented  with  Bikanfr  sheep  at  Allipore 
near  Calcutta  :  of  Merino  sheep  bred  and  crossed  with  indigenous  sheep 
in  various  parts  of  Bengal :  of  Jeypore  sheep  having  attracted  attention,^ 
various  reports  were,  in  fact,  furnished  on  the  wool  of  that  breed.  South- 
down sheq)  had  also  been  imported  and  samples  of  the  wool  from  the 
progeny  (reared  in  Bengal)  and  from  various  crosses,  were  submitted  for 
report.  These  and  many  other  wools  were  made  the  subject  of  a  special 
report  issued  by  the  Cattle  Committee  of  the  Society  in  1838.  As  that 
report  reviews  the  experiments  that  had,  up  to  that  date  been  made,  it 
may  be  here  reproduced  : — 

"  The  committee  have  been  required  to  g^ve  an  opinion  upon  these  specimens  ;  but 
they  would  prefer  to  leave  this  preliminary  measure  to  persons  better  informed  on 
sucn  matters,  and  recommend  that  the  Secretary  be  directed  to  transmit  these  samples 
(excepting  Mr.  Storm's  English  Wool)  to  the  Committee  of  Agriculture  and  Com- 
merce of  the  Royal  Asiatic  Society  of  Great  Britain,  with  a  request  that  a  report 
upon  them  be  obtained  from  competent  brokers  ;  and  that  the  committee  be  soliated 
to  procure  and  send  out  to  this  Society  samples  of  the  most  approved  kind 
of  wool  as  subjects  for  comparison. 

'*  From  the  slight  exoerience  which  some  members  of  your  committee  have  had  in 
the  breedinpf  of  sheep  in  tnis  country,  and  the  general  premises  deducible  therefrom, 
they  are  disposed  to  think  that  the  attempt  to  breed  sheep  in  the  plains  of  Bengal  for 
the  sake  of  the  wool,  would  not  be  attended  with  success  ;  although  Mr.  Pr  in  Sep 
states  having  'found  that  the  cross  of  the  Dumba  sheep  with  the  Patna  gives  a 
lamb  with  a  curly  fur,  precisely  of  the  same  nature  as  that  of  which  the  Persian 
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caps  are  made '  and  is  '  inclined  to  think  this  kind  of  fur  might  be  largdy  produced 
even  in  Bengal '  and,  Mr.  Prinsep  adds,  *  it  has  this  recommendation  that  the 
lamb  of  the  Dumba  gives  meat  of  the  most  estimable  kind.'  Mr.  Gibbon 
observes  a  similar  result  in  a  cross  between  the  Merino  and  Patna  sheep  ;  the  wool  of 
the  lamb  is  very  fine  and  curly  until  it  has  passed  the  second  month. 

"  These  samples  warrant  the  committee  in  expressing  a  hope  that,  although, 
as  a  commercial  speculation,  they  think  the  soil  and  climate  of  Bengal  decidedly 
opposed  to  the  successful  reanng  of  sheep,  there  is  still  ground  for  the  exercise  of 
much  useful  experiment,  and  they  would  wish,  all  who  do  practically  take  an  interest 
in  the  question,  to  submit  their  results  to  the  Society,  whether  successful  or  not. 

**  Tne  site  of,  or  below,  Darjiling  appears  to  your  committee  worthy  the  attention 
of  the  Society,  in  the  prosecution  of  inquiry  on  the  subject  of  improving  Indian  wool, 
so  as  to  render  it  an  article  of  commercial  importance.  **  Colonel  Lloyd  has  offered 
to  forward  the  views  of  the  Society,  and  Captain  Brucei  who  is  on  the  eve  of 
proceeding  to  Darjiling,  states  his  intention  of  entering  into  the  grazing  of  sheep 
extensively,  and  offers  in  like  manner  to  be/)f  service  to  this  body. 

**  The  committee,  with  such  able  coadjutors,  have  no  doubt  but  ere  long  they  will 
be  enabled  to  lay  some  interesting  particulars  before  the  Society  ;  and  sugg^  a  copy 
of  this  report  be  forwarded  to  Colonel  Lloyd  and  Captain  Bruce,  with  a  request 
that  these  gentlemen  will  afford  them  all  the  information  they  collect  that  on  the  ex- 
periments which  Captain  Bruce  intends  to  make,  and  also  that  they  will  give  the 
committee  what  information  they  can  of  the  prospect  of  a  wool  trade  with  Tibet. 

**  The  committee  further  recommend  that  the  Secretary  be  directed  to  com- 
municate with  parties  in  such  parts  of  the  country  as  are  known  to  be  favourable 
to  sheep,  and  to  request  samples  of  the  several  varieties,  with  as  many  partkrulars 
relating  to  the  season  of  dropping  their  lambs,  shearing,  etc.,  as  possible,  and  that  be 
be  desired  to  obtain  from  the  Agricultural  Societies  of  Bombay  and  Madras  specimens 
of  the  varieties  of  wool,  from  the  flocks  which  are  understood  to  have  been  placed  at 
their  disposal  by  Government,  and  of  the  kind  or  kinds  of  wool  which  are  now  largely 
exported  from  Bombay  especially  of  the  Kerwan  sheep,  which  are  understood  to 
furnish  the  bulk  of  that  export." 

It  will  thus  be  seen  that  three  at  least  of  the  questions  that  may  be 
regarded  as  occupying  public  attention  at  the  present  moment  were 
discussed  or  put  to  practical  test  at  least  half  a  century  ago,  vis,,  first, 
to  cross  Patna  sheep  with  the  Australian  Merino  breed  ;  second,  to  cross 
Patna  with  dumba  sheep;  and,  third,  to  open  up  a  trade  from  Tibet 
through  Darjiling.  The  possibility  of  improvement  without  the  aid  of 
foreign  blood  seems  never  once  to  have  been  even  suggested. 

Some  few  years  later  we  learn  that  the  Society  had  been  holding 
cattle  and  sheep  shows  at  which  money  awards  and  medals  were  given, 
but  that  the  results  had  been  so  unsatisfactory  that  it  was  deemed  neces- 
sary to  discontinue  those  awards.  A  special  committee  was  convened  to 
consider  this  subject  and  their  report  which  was  adopted  by  the  Society 
may  be  here  quoted,  the  more  so  since  it  alludes  to  sheep- farming  on  a 
large  scale  as  having  been  started  in  the  Khasia  Hills,  at  Meenit,  and  at 
Bhaugalpur  : — 

Report  of  the  Cattle  Committee* 

**  With  reference  to  the  resolution  passed  at  the  last  General  Meeting  of  the 
Society,  on  8th  March  1843.  '  that  it  be  referred  to  the  Cattle  Committee  to  consider 
and  report  how  far  it  would  be  advisable  to  withdraw  the  premium  offered  for  im- 
ported cattle  and  sheep  and  the  produce  thereof,  &fter  the  exhibition  of  1844/ — ^y<M"" 
committee  beg  to  state,  that  having  duly  considered  the  subject  referred  to  them, 
they  are  of  opinion,  that  the  attempt  to  improve  cattle  and  sheep  by  a  money  premium 
and  medals  has  not  held  out  sufficient  encouragement,  in  the  number  of  cattle 
brought  forward  at  the  shows,  to  induce  a  continuance  of  the  annual  exhibitions ; 
and  they,  consequently,  deem  it  advisable  to  recommend  that  such  premiums  for 
public  competition  be  withdrawn,  after  the  expiration  of  another  year,  to  which 
period  the  engagements  of  the  Society  extend. 

•*  Although  not  within  the  meaning  of  the  resolution  to  which  their  attention  has 
been  more  particularly  directed,  your  committee  do  not  consider  it  will  be  deemed 
out  of  pl^ce,  if  they  bring  to  the  notice  of  the  Society  a  subject  mtimatdy  connected 
with  tlieir  department  of  labour,  vig,,  the  Improvement  of  Indian  Wool, 
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•*  Your  committee  are  aware  that,  with  this  object  in  view,  several  experiments,  on 
an  extaeded  scale  are  now  in  progress  at  Cherra  Punjf,  at  Meerut,  at  Bhauj^al- 
pur,  and  other  parts  of  India,  which,  it  is  to  be  hoped,  will,  in  the  course  of  time, 
introduce  a  new  and  profitable  article  for  exportation.  Indeed,  it  may  be  mentioned, 
that  a  member  of  your  committee  has  already  sent  from  his  own  flocks  several  ship- 
ments of  the  staple  to  England,  which  have  given  a  fair  remuneration. 

"  With  the  view  of  attracting  as  mucn  attention  as  possible  to  this  important 
object,  and  of  assisting  to  give  a  stimulus  thereto,  your  committee  would  beg  to 
suggest  the  propriety  of  offering  a  Schedule  of  Pnzes  for  the  best  samples  of  wool 
from  cross-breeds  between  the  Merino  and  country  sheep,  as  well  as  from  other 
crosses.  The  parties  sending  such  samples  should  possess,  hona-fide^  a  certain 
number  of  sheep.  The  number  required  to  make  a  candidate  eli^ble  to  compete, 
together  with  other  details  connected  with  the  Prizes,  can  be  determined  on  hereafter, 
should  the  Society  consider  the  suggestion  worthy  of  adoption. 
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(Signed)    C.  K.  Robinson,  v.p.        (Signed) 
,,         WM.  Storm.  „ 


Charles  Huffnaglb. 
C.  R.  Prinsep. 


f 


«  Resolved— That  the  Report  of  the  committee  be  confirmed,  and  that  with 
reference  to  the  suggestion  contained  in  the  latter  part  thereof,  they  be  requested  to 
submit  a  detailed  report,  embodying  a  Schedule  of  Prizes,  etc.,  for  the  information 
of  the  Society.  *' 

"  In  connection  with  the  subject  under  consideration,  the  Secretary  begged  to 
submit  the  following  extract  of  a  letter  from  Major  Napleton  at  Bhaugalpure, 
together  with  a  report  with  which  he  had  been  favoured  by  Mr.  Robert  Smith, 
on  the  sample  alluded  to :  '  I  brought  with  me,  says  the  Major,  from  Cabool  some 
Kohistan  ewes  which  have  some  very  flne  lambs,  some  Qibool  Dhumbas,  some 
Panjab  w^hers,  etc.,  and  I  wish  to  know  if  there  are  any  prizes  I  could  compete  for 
at  the  Agricultural  Shows.  There  is  a  remarkably  fine  breed  of  sheep  to  be  procured 
near  Monghyr,  and  I  have  some  now  in  prime  condition,  having  been  18  months  on 
•ram  and  bhusa,  and  if  there  is  anv  prize  for  the  finest  and  best  fed  country  sheep, 
feel  confident  I  coukl  carry  it  off.  The  fleece  of  the  Kohistan  ewe  is  large  and 
fine,  and  I  have  several  pieces  of  cloth  called  burruck  made  from  the  wool.  I  am 
thinking  of  sending  you  some  wool,  that  its  merits  may  be  tested. ' 

'*  The  Secretary  stated,  that  he  had  submitted  the  sample  of  wool  (the  first  cross 
between  the  Merino  and  the  Patna  sheep,)  which  was  presented  by  Mr.  Muller, 
at  the  last  meeting,  to  Messrs.  Adam  F.  Smith  &  Robert  Smith,  and  both 
gentlemen  had  been  so  good  as  to  favour  the  Society  with  their  opinion. 

**  Mr.  Adam  F.  Smith  states,  that  he  considers  the  sample  a  very  creditable 
one  for  a  first  cross  between  a  Merino  ram  and  Patna  ewe.  The  wool  is  of  fair 
staple,  and  has  a  soft  silkv  feel ;  it  is,  in  short,  not  unlike  the  F.'s  and  S.'s  of  some  of 
the  best  marks  of  Spain.  *' 

The  following  letters  and  remarks  thereon  deal  with  the  subject  of 
a  cross  of  the  Patna  sheep  with  a  Southdown  ram  : — 

To  the  Secretary t  Agricultural  Society, 
I  beg  to  send  you  two  fleeces,  shorn  from  yearling  lambs,  the  quality 
of  which  appears  to  be  an  improvement  upon  Bengali. 

The  lambs  are  the  produce  of  Patna  ewes,  by  an  imported  South- 
down ram,  and  were  bred  by  Mr.  Ricketts  of  Chittagong. 

TiPPERAH  ;  Yours,  etc., 

i8th  November  1845.  F.  Skipwith. 

**  Report  on  the  above  Fleeces. 

*'  Mr.  Speed  having  solicited  me  to  give  my  opinion  as  to  the  quality  of 
the  two  fleeces  of  wool,  forwarded  by  Mr.  Skipwith  to  the  Agricultural 
Society  of  Calcutta,  I  do  so  with  much  pleasure. 

••  The  wool  is  of  decidedly  good  quality  for  the  first  cross,  uniting  length 
of  staple,  and  (for  the  sort)  softness,  with  great  uniformity  of  quality 
throughout  the  fleece,  which  is  much  desired.  The  quality  from  its  coarse- 
ness, will  not  admit  of  being  used  for  other  than  blankets,  and  very  coarse 
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cloth,  its  market  value  at  present  in  the  home  markets,  is  about  sixteen 
pence  per  ft. 

*•  1  consider  that  Mr.  Ricketts  has  acted  correctly,  in  having  crossed 
the  Patna  with  the  Southdown,  and  should  strongly  recommend  him  to 
carry  out  the  improvement  by  crossing  the  production  with  the  Merino, 
as  he  only  requires  now,  the  texture,  he  having  procured  the  length  of 
staple  with  carcass. 

"  India  can,  in  my  opinion,  if  sufficient  care  were  displayed  in  the 
several  crosses,  produce  as  good  a  sample  of  wool  as  any  of  Her  Majes- 
ty's Dominions,  from  the  luxuriance  of  the  food  and  the  temperature*  of 
the  climate ;  as  textiu^,  with  length  of  staple,  is  all  that  is  necessary. 

To  produce  a  flock  embracing  strength,  cafcass,  and  fineness  of  wool, 
I  recommend  the  Patna  ewe  crossed  with  the  Southdown  ram,  then  fol- 
lowed by  a  cross  of  the  Merino ;  if  the  Southdown  ram  cannot  be  obtained, 
the  Leicester  ram  may  be  used,  but  though  it  will  produce  carcass,  the 
texture  of  the  fleece  will  be  wanting  to  a  considerable  d^ree,  consequently 
requiring  a  second  cross  of  the  Merino  before  the  necessary  fineness  is 
obtained  **  (W.  Stallard,  Calcutta^  igtk  January  1846,  in  Jour.  Agri.- 
Hart  Sac.  Ind ,  V.,  Sel.,pp.  lo-ii). 

The  idea  of  improving  Indian  sheep  by  cross-breeding  with  certain 
valued  Chinese  breeds  was  entertained  some  few  years  ago  and  carefully 
tried,  as  will  be  seen  from  the  following  extracts  from  the  publications  of 
the  Agri.-Horticultural  Society  of  India: — 

Report  on  Wool  from  Shanghai  sheep,  bred  at  Chittagong  by 
James  Cowell,  Esq. 

"  In  a  letter,  dated  Chittagong,  13th  March  1851,  forwarding  specimens  of  various 
products  which  he  thought  might  be  interesting  to  the  Sodety,  Mr.  Archibald 
Scone,  OS.,  writes :— 

"One  article  is  wool  cut  from  sheep  that  Oaptain  Marquard  brought  from  Shan- 
ghai. The  sheep  are  large  bodied  animals,  tall  and  long,  the  wool  seems  to  be  long 
and  fine.  The  sample  in  question  was  handed  to  Mr.  James  Cowell, 
merchant  of  this  city,  who  has  favoured  the  Society  with  the  following  report : — '  This 
wool  from  Shanghai  sheep,  vid  Chittagong,  is  a  very  good  specimen,  being  long,  soft, 
and  easily  combed,  which  leads  me  to  infer  that  sheep  wool  may  form  an  article 
of  export  from  the  Northern  Port  of  China,  at  no  distant  period.  This  sample 
is  not  assorted  — head,  belly,  ^.nd  back,  bein^  all  mixed  together,  which  it  should  not 
be.  It  is  therefore  difficult  to  affix  a  value  to  it,  but  I  think,  and  my  opinion  is  con- 
firmed by  a  friend  pratically  acquainted  with  the  article,  that  it  would  fetch  at  home 
in  its  present  condition,  from  lod.  to  i  id.  per  fb.  Sheep  should  be  washed  in  a  run- 
ning stream  before  bein^  sheared,  the  omission  of  which  has  caused  the  present  sample 
to  be  dirtier  and  more  discoloured  than  it  would  otherwise  be.  1  fancy  that  a  cross 
between  a  Merino  ram  and  Chinese  ewe  would  much  improve  the  wool,  and  the 
experiment  might  probably  be  worth  the  time  and  attention  of  some  of  our  country- 
men in  the  Northern  Ports  of  China."    (Jour,  VIII,,  p,  3*),  Calcutta  ist  April  1851. 

Memorandum  respectinf^  three  fleeces  of  vtool  presented  to  the  Society 
by  J.  A.  Crawford,  Esq. 

"  The  fleece  which  I  presented  to  the  Society  was  shorn  from  a  China  ewe  on 
the  28th  ultimo.  The  ewe  was  one  of  three  China  sheep  (a  ram  and  two  ewes) 
which  were  purchased  for  me  by  Captain  Boltan  of  the  steam  ship  Reiver.  They  are 
all  three  white  sheep ;  one  has  no  stain  of  colour,  the  other  two  (a  ram  and  a  ewe) 
have  the  slighest  possible  stain  of  a  reddish  tan  colour  about  the  ears.  The  ram,  from 
the  appearance  of^its  fleece,  when  it  arrived,  must  have  been  shorn  shortly  before  it 
was  purchased.  All  three  sheep  appeared  to  feel  the  heat  very  much  on  first  arrival, 
8th  April.  When,  however,  the  very  hot  weather  set  in  towards  the  close  of  the 
month,  the  ewes  seemed  to  feel  the  heat  more  than  the  ram.    This  I  attributed  to* 

*  The  temperature  and  humidity  of  India  have  demonstrated  the  unsatisfactory 
nature  of  all  such  high  expectations.-* JS<^.,  Diet,  Econ,  Prod. 
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the  fact  of  their  having  their  fleeces  on,  but  1  do  not  think  that  they  had  even  then 

fot  their  full  fleeces.  1  immediately  determined  on  shearing  them.  For  this  purpose 
got  a  pair  of  English  shears.  My  goat-herd,  who  seems  to  know  something  about 
sheep*  was  set  to  work  at  once  on  one  of  the  ewes.  In  reply  to  my  questions  he 
statra,  in  the  mo«t  confident  manner,  that  he  knew  all  about  sheep-shearing ;  of  this 
1  believed  just  as  much  as  1  thought  proper  to  do.  The  manner  in  which  he  set 
about  his  work  soon  showed  me  that,  though  he  could  clip  a  sheep,  he  had  no  idea  of 
shearing  one.  The  a)nsequence  was  that  the  wool  was  taken  off  in  small  quantities. 
This  was  on  the  a6th.  On  the  28th,  1  had  the  other  ewe  brought  up  before  me,  and 
having  had  it  cast  1  showed  him  how  to  commence  and  set  him  to  work.  It  was  with 
some  difficulty  I  could  get  him  to  work  my  way.  First  he  tried  to  argue  the  question 
with  me  as  to  the  use  of  following  directions  and  then  to  complain  of  the  trouble.  I 
sat  by  him,  however,  and  got  halfthe  fleece  pretty  fairly  shorn.  At  this  moment  I  was 
called  away.  On  leaving  I  gave  strict  orders  that  he  was  not  to  go  on  shearings  but 
merely  to  turn  the  sheep  and  await  my  return.  I  was  not  away  more  than  a  minute 
or  so.  On  my  return  1  found  that  my  orders  had  been  obeyed,  but  was  horrified  at 
catching  the  man  in  the  act  of  separating  the  half  fleece  already  shorn  from  that 
which  was  still  on  the  sheep.  Luckily  I  was  in  time  to  save  the  connection  between 
the  two  at  the  neck,  ana  eventually  had  the  satisfaction  of  taking  off  the  fleece  in 
the  state  in  which  it  now  lies  on  the  Society's  table.  Looking  to  the  fact  that  the 
connection  of  the  fleece  has  been  preservea  at  the  neck,  the  most  difficult  part  of  the 
sheep  to  shear,  I  have  not  the  least  doubt  but  that  the  whole  fleece  could  have  been 
shorn  as  one  entire  piece.  Considering  that  it  is  now  over  twenty  years  since  I  was 
present  at  a  sheep-shearing,  and  that  the  man  had  never  shorn  a  fleece  on  this  mode 
tiefore,  I  think  it  will  be  admitted  that  it  is  very  fairly  shorn. 

**  These  three  sheep  of  mine  are  of  the  club-tailed  or  Dumba^breed.  Their  tails 
are,  however,  nothing  lilce  so  large  as  those  of  the  Cape  sheep  or  the  Dumbas  from  the 
Northern  Provinces  and  Afghanistan.  I  am  told  that  my  sheep  are  of  a  breed 
which  is  remarkably  prolific,  twin  lambs  being  the  rule  and  three  at  a  birth  not  an 
uncommon  occurrence.  Whether  they  will  retain  their  prolific  properties  in  this 
climate  remains  to  be  seen.  From  want  of  ground  I  am  unable  to  experiment  as 
lareelv  as  I  could  wish,  but  I  intend  to  try  on  a  small  scale  an  experiment  in  crossing 
with  the  Patna  and  common  Bengali  sheep. 

"  Doubts  have  been  expressed  to  me  as  to  whether  it  is  possible  to  shear  a  Patna 
sheep,  so  as  to  preserve  the  fleece  entire.  I  hope  I  shall  be  able  to  solve  these  doubts 
shortly,  as  1  have  the  offer  of  some  Patna  sheep  with  fair  fleeces  to  experiment  on,  and 
in  the  course  of  next  month  I  shall  be  in  a  position  to  report  the  result  to  the  Society. 
^Calcutta,  24th  May  1866:*        

'*  I  send  you  herewith  two  packets  of  wool,  one  done  up  in  plain  paper,  the  other 
in  a  newspaper.  The  former  is  the  wool  of  a  E^tna  ewe,  the  latter  is  from  a  half- 
bred  ram,  br(^  from  China  and  Patna  stock.  These  two  sheep  were  placed  at  my 
disposal  by  Mr.  J.  Sheriff  of  Hunter  &  Co.,  with  a  view  to  make  a  trial  of 
shearing  from  them  an  entire  fleece.  The  result  has  been  a  dead  failure.  I  had  both 
sheep  carefully  washed  this  morninff,  and  both  were  shorn  in  my  presence.  From 
the  nrst  clip  of^the  shears  I  saw  it  was  hopeless  to  expect  the  fleece  to  come  off  entire 
from  the  ewe,  and  though  the  same  care  and  pains  were  taken  with  it  as  my  China 
sheep,  the  fleece  of  which  is  with  the  Society,  it  was  impossible  to  prevent  the  wool 
comme  away  in  bits.  The  same  was  the  case  with  the  ram,  except  that  just  along 
the  ridge  of  the  back,  the  wool  seemed  to  be  of  closer  texture  and  I  had  hoped  from 
this  that  I  should  have  got  that  piece  of  it  off  in  a  long  strip ;  but  the  application  of 
the  shears  showed  at  once  that  it  was  not  to  be  done.  The  wool  of  the  Patna  ewe 
does  not  appear  to  have  much  of  the  character  of  English  wool,  but  to  partake  more 
of  the  Quality  of  goats'-hair.  The  wool  from  the  ram,  T  think,  will  be  acknowledged 
to  be  better  than  that  from  the  ewe,  and  its  superiority  is  doubtless  attributable  to 
the  cross  of  the  China  sheep,  at  the  same  time,  1  think  it  is  clear  that  one  cross  is  not 
enough  to  the  defect  in  tne  wool  of  the  Patna  sheep  or  to  impart  the  good  quality  of 
the  wool  of  the  China  sheep.  In  writing  thus,  I  trust  it  will  be  borne  in  mind  that 
1  am  merely  comparing  these  two  breeds,  and  that  I  do  not,  by  any  roeans>  intend  that 
the  quality  of  the  wool  of  the  China  sheep  should  be  held  to  be  good  as  compared 
with  the  quality  of  English  wool.  I  sat  and  watched  over  the  process  of  shearing  both 
these  sheep  this  morning,  and  I  do  not  know  it  will  be  ever  possible  to  get  an  entire 
fleece  off  a  sheep  of  either  breed.— 7M  June  iS66.** 

Note  on  Wool  in  Bengal  by  M,  Finucanb,  Esq.,  C.S,,  Director  of  Land  Records  and 

Agriculture,  Bengal, 
**  The  Government  of  India  having  asked  me,  by  demi-official  communication,  for 
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some  inforroation  regarding  the  trade  in  wool  in  Bengal,  and  the  possibility  of  im* 

F roving  the  supply  or  quality  of  that  article,  I  have  made  some  enquiry  on  the  subject, 
now  give  the  smiall  amount  of  information  on  the  subject  which  1  have  been  able  to 
gather.  First,  as  regards  the  supply  of  wool  from  Tibet  and  the  Northern  Frontier, 
the  following  remarks  occur  in  the  Keport  of  the  External  Trade  of  Bengal  with 
Nepal,  Sikkim,  and  Bhutan,  published  by  the  Government  of  Bengal,  1885  : — "The 
quantity  of  wool  available  for  export  from  Tibet  is  believed  to  be  enormous.  Between 
Ramba  and  Shigatse,  within  a  march  and  a  half  of  the  Sikkim  frontier  at  the  head  of 
the  Lachen,  sheep  are  killed,  not  for  the  sake  of  their  hides  or  fieece,  which  are 

Sractically  valueless  for  want  of  a  market,  but  in  order  that  their  carcasses  may  be 
ried  into  jerket  meat,  and  sold  for  8  annas  each.  At  Kamba  itself  carpets  and  mgs 
are  manufactured  of  the  finest  quality,  and  of  patterns  evincing  excellent  taste  and 
skill ;  but  there  is  no  outlet  for  these  fabrics.  Further  north  on  the  Great  Chang 
Thang  (or  northern  plateau),  which  begins  just  beyond  the  Sanpo,  within  five  marches 
of  the  Kongra  Lama,  are  prodigious  flocks  and  herds  whicn  roam  at  will  over  the 
endless  expanse.  In  noticing  the  improvements  in  the  supplies  of  wool  imported  into 
Bengal  from  Tibet  during  1883-S4,  it  was  remarked  in  the  report  for  that  year — 'it 
is  believed  that  this  trade  has  dwindled  during  the  current  year  (1884-85),  partlv 
owing  to  the  difficulties  placed  in  the  way  by  Tibetan  officials ;  the  statistics  recwde^ 
show  that  the  belief  was  well-founded,  for  the  quantity  imported  during  1884-85  was 
only  one-tenth  that  imported  during  1883-84,  vt«  ,  91  maunds  against  911  maunds. 
With  the  exception  of  19  maunds  registered  at  Rungeet  in  18S3-84,  and  5  maunds  in 
1882-83,  the  entire  supply  during  the  three  vears  was  brought  through  Pheydong.  The 
value  of  manufactured  woollen  goods  (chiefly  blankets)  during  1884-85  was  1^,415  in 
excess  of  the  figures  of  1883-84,  but  R564  below  those  of  1882^3.  By  far  the  laigest 
are  supplies  brought  vid  Pheydong.'' 

The  followinc'  statement  shows  the  quantity  of  wool  imported  into  British  territory 
from  Sikkim  and  Tibet  during  the  past  five  years : — 

Maunds.  Maunds. 

1882-83  .  .  .  .  168  I  1885-86  ....  2,555 
1883-84  .  .  .  .911  1886^7  ....  1,933 
1884.85     ....      91     I 

The  falling  off  in  imports  of  wool  in  1884-85,  as  compared  with  the  two  previous 
years,  has  been  attributed  to  the  difficulties  placed  in  the  way  of  this  trade  by  Tibetan 
officials  ;  but  though  this  may  be  one  of  the  true  causes  of  the  decline  in  question, 
it  is  to  be  noted  that  the  trade  appears  to  have  been  at  all  times  insignificant  and 
irregular.  At  the  same  time  that  tHere  was  a  decline  in  the  imports  of  wool*  it  b 
to  be  observed  that  there  was  a  very  large  increase  in  the  imports  of  other  artides, 
for  example,  musk  and  yak  tails,  which,  however,  may  be  accounted  for  by  the 
greater  facility  with  which,  these  less  bulky  articles  may  be  smugpfled. 

Without,  however,  questioning  the  existence  or  the  pernicious  effects  of  re- 
strictions placed  by  the  Tibetan  officials  on  the  frontier  trade — matters  on  which  I 
have  no  knowledge  and  no  special  sources  of  information,— I  may  say  that,  having 
made  some  enauiry  on  the  subject  at  Darjeeling,  I  have  not  seen  or  heard  anything 
which  would  lead  me  to  doubt  that  a  considerable  trade  in  Tibetan  wool  can  be  deve- 
loped^ even  under  existing  conditions,  by  simply  creating  a  steady  demand  and 
secunng  a  steady  sale  for  the  article  in  Darjeeling.  It  will  be  seen  from  a  letter 
from  Mr.  Spencer  Robinson,  which  is  annexed,  that  a  merchant  trading  with 
Tibet  has  recently  offered  to  deliver  to  that  gentleman  in  Darjeeling  ten  thousand 
maunds  of  wool,  provided  he  guaranteed  the  purchase  of  it  at  K16  oer  maund.  The 
Tibetans,  he  adds,  will  not  place  any  obstacles  in  the  way  of  allowing  the  wool  to 
come  through.  If  the  wool,  as  stated,  can  be  delivered  at  Darjeeling  at  R16  a 
maund,  or  say,  3  to  3^  pence  per  pound,  and  the  wool  is  woith  in  England  6^  to  7 
pence  per  pound,  as  it  is  believed  to  be,  there  would  appear  to  be  little  doubt  that  the 
existence  of  a  steady  demand  at  Darjeeling.  or  some  other  place  nearer  the  frontier 
within  British  territory,  would  lead  to  a  stead^r  supply,  so  far  as  the  resources  of  Tibet 
allow.  I  am  not  here  arguing  against  the  desirability  of  removing  trade  restriction — 
a  question  which  does  not  come  within  my  province,  and  on  which  I  am  not  called 
upon  to  offer  an  opinion — but  what  I  am  arguing  in  favour  of,  is  the  creation  of  a  steady 
demand  for  Tibetan  wool  in  Darjeeling  by  establishing  an  agency,  public  or  private, 
for  the  continuous  purchase  of  it.  The  attempts  beidg  made  by  Mr.  Spencer 
Robinson,  who  has,  I  am  informed,  much  practical  knowledge  of  the  subject  will, 
from  this  point  of  view,  be  watched  with  much  interest.  It  will  be  seen  from  the 
annexed  report,  with  which  I  have  been  favoured  by  the  Chamber  of  Commerce, 
and  from  the  Secretary  of  the  Agri.-Horticultural  Society,  that  Tibetan  wool,  as  per 
sample,  received  from  Mr.  Spencer  Robinson  is  supposed  to  be  worth  6i  to  7 
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pence  per  pound  in  England,  where  the  price  is  rapidly  rising'.  If  this  estimate 
turns  out  to  be  correct,  and  wool  is  forthcoming  from  Tibet  in  large  quantities,  as 
stated  to  Mr.  Spencer  Robinson,  the  importation  of  wool  from  Tibet  should  be  a 
highly  remunerative  business. 

The  following  statement  shows  the  exports  or  imports  of  wool  from  and  to  Calcutta 
according  to  the  Custom  House  returns,  and  statistics  of  river  and  rail-borne  trade 
in  Bengal  since  1881-82  : — 


^e 

1881-83 
1882-S3 
1883-84 


Export. 

tb 

13,446 

3,336 

32.084 


Import, 
lb 

7,484 
41,617 

19.613 


Year. 

1884-85 
1885-86 


Export. 

ft 
7«»395 
57,595 


Import. 

lb 
21,613 
86,367 


As  regards  the  trade  in  wool  produced  in  the  plains  of  Bengal,  there  is  very 
little  iniormation  available  in  the  records  of  the  Bengal  Government,  and  as  the 
Government  of  India  has  called  for  very  early  report  on  the  subject,  I  have  not  been 
able  to  ask  local  officers  for  further  information  regarding  it.  No  attempts  have 
ever  been  made  in  Bengal  to  improve  the  quantity  or  quality  of  wool  produced  in 
these  provinces.  The  bare  suggestion  of  tne  possibility  of  taWini^  measures  with  this 
end  in  view  has  been  made  the  subject  of  gibes  and  ridicule.  It  will,  however,  be 
seen  from  the  papers  annexed  that  practical  men,  who  have  given  attention  to  the 
subject,  are  by  no  means  of  opinion  that  nothing  can  or  that  nothing  ought  to  be 
done  by  Government  in  this  matter.  Mr.  Abbott,  a  well-known  indigo-planter  of 
1  irhoot,  is  enthusiastically  in  favour  of  endeavouring  to  improve  the  breed  of  Behar 
sheep  by  judicious  cross-breeding,  and  is  willing  himself  to  undertake  the  supervision 
of  the  experiment  on  an  inexpensive  plan,  which  will  be  found  described  in  his  letter 
annexed,  and  Mr.  Orrah,  Deputy  Superintendent  of  the  Bhagulpore  Jail,  is  of 
the  same  opinion.  I  think  that  Mr.  Abbott's  plan  is  an  eminently  practical  one, 
and  that  cross-breeding  on  the  lines  suggested  by  him  and  Mr.  Orrah  ought  to  be 
tried.  The  Revenue  and  Agricuitu I  al  Department  of  the  Government  of  India  may 
perhaps  be  in  a  position  to  give  some  assistance  and  support,  by  supplying  merino  or 
other  good  rams  and  ewes.  I  am  myself  also  in  communication  on  the  subject  with 
Dr.  Greenhill  of  Calcutta,  who  has  been  good  enough  to  volunteer  his  assistance  in 
the  selection  and  importation  of  good  rams  Kom  Australia. 

I  annex  some  interesting  papers  with  which,  through  the  courtesy  of  Dr.  Leth* 
bridge,  I  have  been  favoured  by  Mr  Orrah.  This  gentleman  has  given  much 
attention  to  the  subject  of  Indian  wool,  and  probably  knows  more  about  it  than  any 
official  in  Bengal.  Some  of  his  sug^^estions  for  effecting  improvements  in  the  quality 
of  Bengal  wool,  owing  no  doubt  to  nis  want  of  acquaintance  with  the  actual  conditions 
of  Bengal  peasant  life,  are,  I  think,  impracticable  j  but  he  agrees  with  Mr.  Abbott 
in  thinking  that  much  may  be  done  by  judicious  cross-breeding.  Mr.  Orrah, 
bcin^  in  charge  of  the  manufacture  of  woollen  articles  in  the  Bhagulpore  Jail,  is  in  a 
position  to  offer  an  opinion  of  value  on  the  subject,  «nd  he  l>ears  testimony  to  the 
fact  that  the  attempts  made  to  improve  the  breed  of  sheep  in  the  North-western 
Provinces  have  led  to  a  marked  improvement  in  the  quality  of  the  wool  of  that  prov- 
ince, which,  he  says,  is  decidedly  superior  to  that  produced  in  Beneal.  Further,  he 
significantly  notes  that,  tince  the  system  oi  cross-breeding  shoep  by  continuous  im- 
portation of  fresh  stock  has  ceased  in  the  North- Western  Provinces,  the  quality  of 
the  wool  produced  is  tliere  also  deteriorating. 

I  regret  that  I  am  unable  to  furnish  the  Government  of  India  at  present  with 
more  accurate  and  detailed  information  on  this  subject,  and  have  only  two  practical 
suggestions  to  make  with  a  view  to  improvement  in  the  supply  and  quality  of  wool 
from  Bengal  and  the  northern  frontier.  These  are  : — 75/ .—That  arrangements 
may  be  made  by  which  a  steady  demand  and  sale  can  be  guar;)nteed  for  Tibetan 
wool  in  Darjeeling  or  elsewhere  within  British  territory — such  demand  will  create  the 
supply,  and  will  probably  arise  without  the  aid  or  interference  of  Government,  when 
it  IS  known  that  wool  is  forthcoming.  If,  in  addition  to  this,  the  Government  of  Tibet 
can  be  induced  to  remove  restrictions  which  must,  as  a  matter  of  course,  injuriously 
affect  trade,  all  the  better ;  but  I  am  not  in  a  position  to  offer  an  opinion  on  this 
point.  Further,  it  would  perhaps  be  at  first  desirable  to  allow  speci  dly  favourable 
rates  for  carriage  of  wool  from  Darjeeling  by  rail  to  Calcutta,  and  orders  to  have  this 
done  have,  I  understand,  been  recently  issued.  It  would  also  be  well,  if  possible, 
to  improve  the  means  of  communication  by  road  with  the  Tibetan  Frontier.  2nd. — 
That  as  regards  wool  produced  in  the  plains  of  Bengal,  the  suggestions  made  by 
Mr.  Abbott  for  cross-breeding  in  his  letter,  which  is  annexed,  be  accepted  as  a 
tentative  measure." 

S.  1404 


BBNGAL. 


Trade  In 
Bengal 
Wool. 

1403 


Proposal  to 

improve 
Bengal  Stock. 

Conf,  with 

PP'  570,  576, 

S8i.  594- 


1404 


Digitized  by 


Google 


592 


Dictionary  of  the  Economic 


SHEEP : 
Wool. 


BENGAL. 

SMpment , 

of  Tibet  Wool 

to  England. 

Conf.  wth 
p.  597-600. 

I4X)5 

Qoth. 
Z406 


Behap. 

Con/,  ToUk 
P'  SH- 
1407 


Wool  locally 
consumed. 

1408 


Behar 
eminently 
suited  for 

sheep 
farming. 

1409 


Wool  Prodnctioii  in  Bengal. 


Proposal  to 

■     jrover*"- 

breed 

I4IO 


Improve  the 

Dl 


Imported 
Rams. 

141 1 


Bhagulpore. 
I412 

Wool  Cha- 
racteristic. 

1413 


Defects  of 
Bengal  wool. 

1414 


Letter  from  Spencer  Robinson,  Esq.^  to  M.  Finucanb,  Esq.,  C.S.,  dated 
Teendaria,  the  17th  July  1S87. 

"  I  forward  two  samples  of  Tibet  wool  as  received  from  that  country.  One  is  ewe 
wool,  the  other  ram's  wool.  I  have  been  selecting  wool  for  a  Calcutta  merchant 
during  the  last  week,  who  is  sending  it  home  to  England.  This  is  the  first  shipment 
of  wool  sent  home.  ^  I  received  a  valuation  on  this  wool  recently,  which  was  64  to  7 

f)ence  per  pound  in  England.  The  wool  trade  with  Tibet  can  be  developed  into  a 
arge  business,  and  a  merchant  trading  with  Tibet  offered  to  deliver  me  10,000 
maunds  of  wool  in  Darjeeling  (proviaed  1  would  guarantee  to  bu>  it)  at  R16  per 
maund.  He  states  the  Tibetans  wOl  not  place  any  ob^acles  in  the  wav  of  allowing 
the  wool  to  come  through  the  passes.  He  is  sending  me  samples  of  cloth,  etc.,  pur- 
chased by  the  Tibetans,  and  wishes  me  to  forward  them  to  English  manufacturers  and 
let  him  know  the  price  of  such  cloth  when  landed  in  Calcutta.'^ 

Letter  from  H.  E.  Abbott,  Esq.,  to  M.  Finucanb,  Esq.,  C.S.,  dated  Jainpur^ 
the  2-jth  June  1887. 

"Suffice  it  then  to  say,  as  a  commencement  of  correspondence,  that  as  far  as 
sheep-breeding  in  Behar  is  concerned,  1  live  in  the  very  centre  of  it,  and  roughly  speak- 
ing, my  tenants  own  at  least  a  lakh  of  these  useful  little  animals;  but  as  lat  as  wool  or, 
ciuality  of  meat  goes,  they  are  of  the  most  wretched  description,though,  like  most  things 
indigenous  to  the  country,  harr^y  to  a  degree.  As  1  told  ^ou  personally,  1  am  convinoid 
that  judicious  crossing  would  prove  eminently  beneficial  (were  Australian  or  British 
blooa  imported)  to  both  wool  and  mutton.  I  do  not  think  much  outside  trade  is  done 
in  the  wool  line,  the  shepherds  finding  a  sufficient  market  at  present  by  weaving  it  into 
blankets,  which  they  dispose  of  locally ;  but,  with  the  railroad  now  at  their  doors,  the 
industry  only  wants  encouragement  to  develop  into  a  very  valuable  adjunct  to  the 
commercial  economy  of  the  district.  Be  it  always  remembered  that  the  grazing  in 
Behar  is  for  India  the  best  par  excellence.  Sheep  during  the  hot  weather  are  driven  to 
the  northern jrAours,  when  for  a  mere  nominal  sum  they  fairly  well  keep  themselves; 
while  during  the  rains  practical  farming-planters  are  glaa  enough  to  let  them  have  the 
magnificient  grazing  of  the  inevitably  heavy  undergrowth  in  their  indigo  lands, 
charging  the  value  of  one  sheep  in  the  hundred  for  the  right.  Therefore,  Behar  is 
eminently  a  country  suited  to  sheep  farming,  and  it  behoves  Government  to  improve 
the  breed.  Give  me  a  dozen  rams  and  double  the  number  of  ewes,  allow  me  K20  a 
month  to  keep  them  up,  and  1  will  guarantee  to  make  a  present  of  90  per  cent,  of 
every  ram  produced  in  the  stock  to  sheep-farmers  in  the  district,  and  50  per  cent,  of 
the  ewes.  Your  charge  shall  be  no  more  than  the  above  Kao  as  long  as  I  am  in  the 
country,  and  when  I  leave,  I  will  give  back  to  Government  the  same  amount  of  stock 
that  they  handed  me,  or  at  the  end  of  five  years  I  will  ask  no  further  aid  from  Govern- 
ment, but  will  return  it  in  kind  the  amount  of  rams  and  ewes  advanced  me.  I  will, 
with  pleasure,  furnish  statistics  of  the  entire  births,  deaths,  and  distribution,  of  the 
stock:  of  course  you  will  fully  understand  that,  should  the  stock  die,  1  have  no  claim 
whatever  against  you  as  far  as  the  R20  per  mensem  goes.  My  mere  wish  is  to  show 
how  Government  aid,  properly  applied,  can  benefit  the  district  at  small  expense,  and 
be  made  in  the  long  run  almost  self-supporting.  After  a  bit,  1  believe  we  could  make 
money  by  letting  out  the  services  of  the  rams.  But  this  must  be  done  gradually.  1 
have  already  proved  that^  as  far  as  horses,  poultry  and  dogs  are  concerned  one  can, 
with  imported  blood  and  ludicious  local  crossing,  do  very  great  thinsp  in  Behar;  and 
as  I  honestly  believe,  as  far  as  Bengal  is  concerned,  it  could  be  maoe  the  nursery  for 
gprain,  horses,  oil-seeds,  sheep,  cattle,  etc.,  for  the  whole  of  Southern  India." 
[Note.  — Mr.  Abbott  has  apparently  been  supplied  with  rams:  see  page  600. — Ed.] 


Report  *y  Mr.  Orrah,  Deputy  Superintendent,  Central  Jail,  Bhaugulpare,  dated 
iSlh  June  1SS7. 
I  have  the  honour  to  submit  the  following  report  upon  Bengal  wools,  together 
with  extracts.*  Regarding  the  production  and  improvement  of  wool  grown  in  Bengal, 
it  will  be  necessary  to  enter  somewhat  minutdy  into  the  characterbtics  of  woo^ 
namely — 


1st. — Softness. 
2nd, — Elastkity. 
Jrrf.— Length  of  staple. 


4th  — Uniformity  of  staple. 
5M.— Fineness. 
6th. — Soundness. 


So  far  as  my  experience  goes  in  the  working  of  Bengal  wools,  I  find  them  wanting 
in  all  the  aforenamed  characteiistics.    As  regards  want  of  softness  and  elasticity,  1 

•  See  foot  note  marked  f  to  page  594.— fitf..  Did.  Eton,  Prod, 
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attribute  this  partly  to  the  hardness  of  the  water  the  sheep  may  have  to  drink,  beinp^ 
ol  a  lim3r  character.  The  scarcity  of  yolk  in  the  fibre,  which  is  the  natural  reservoir 
from  which  the  wool  fibre  gains  its  character  for  softness,  etc.,  shows  the  sheep  are 
not  sufficiently  and  suitably  fed.  As  regards  length  of  staple,  uniformity,  fineness, 
and  soundness,  these  deficiencies  are  more  the  result  of  want  of  care  and  attention  to 
the  breeding.  Good  breeding  is  undoubtedly  the  main  cause  by  which  sheep  of  all 
countries  are  improved,  or  for  want  of  it  are  deteriorated.  Whilst  Bengal  wools 
show  the  deteriorations  all  round,  and  contrast  very  unsatisfactorily  with  other  prov- 
inces in  the  north-west  of  India,  there  U  one  redeeming  feature  which  is  a  very 
valuable  one,  possessed  by  the  Bengal  sheep,  and  that  is  they  are  very  recepHvCy 
or  in  other  words  susceptible  of  being  improved  more  rapidly  than  many  other 
classes  of  sheep.  The  Tibet  sheep,  for  instance,  will  require  much  more  time  to 
eradicate  the  coarse  hairs  and  kemps  out  of  the  fleece  than  would  the  Bengal  sheep. 
To  improve  the  quality  and  quantity  of  Bengal  wool,  1  will  mention  a  few  principal 
methods  of  treatment  necessary  for  this  purpose,  for  part  of  which  there  is  some 
evidence  of  its  having  been  successful  in  India  as  well  as  other  countries. 

**  1st  Pasturage.^l  have  spoken  of  the  water  as  being  hard ;  this  seems  to  point 
out  that  land  pasturage  over  Bengal  is  of  a  calcic  or  lime  character,*  and  would 
undoubtedly  not  only  account  for  hardness  of  water,  but  the  pasturage  thereof  must 
contain  in  its  grasses,  herbs  and  trees  and  vegetation  generally,  a  large  proportion 
of  calcium,  therefore  the  food  upon  which  the  sheep  live  and  graze  must  also  contain 
lime  and  we  see,  as  a  natural  conseouence^  that  the  wool  they  ^w  is  dry,  nature- 
less,  stunted,  and  irregular  in  staple,  narsh  m  feeling,  coarse,  brittle,  inelastk:,  whilst 
the  yolk  of  the  fibre  is  scanty  and  poor.  I  would  therefore  suggest  that  the  water 
which  f^heep  drink  should  be  tested,  and  if  found  to  be  hard,  should  be  treated  chemi- 
cally with  a  small  sprinkling  of  oxalic  acid,t  vi%,,  i  oz.  of  the  salt  of  this  acid  to  ^oo 
gallons  of  water  to  deposit  the  lime  of  waters  drunk  by  the  sheep.  The  washing 
water  for  sheep  should  also  have  any  lime  that  exists  in  it  deposited  before  being 
used.  Quantity  and  quality  of  wool,  which  is  distinguished  from  the  fleshy  parts 
of  sheep,  by  tKe  large  proportion  of  sulphur  which  it  contains,  is  very  much  affected 
by  the  soil  upon  which  the  food  grows :  some  soils  growinc^  poor  grasses  keep  the 
sheep  grazing  thereon  lean,  and  whilst  giving  finest  of  wool,  yields  onl^  i^ft,  but  a 
merino  fed  upon  good  pasturage,  of  chemically  treated  soils,  often  gives  a  fleece 
weighing  lolb  to  iilb.  It  is  calculated  that  30,000,000  sheept  yield  on  an  average 
1 1  i,ooo,ooofb  wool,  or  about  4ft  of  wool  to  the  fleece.  This  quantity  of  wool  con- 
tains 5,ocOj00oft  of  sulphur,  which  is,  of  course,  all  extracted  from  the  soil.  If  we 
suppose  this  sulphur  to  exist  in,  and  to  be  extracted  from,  the  soil  in  the  form  of 
gypsum,  then  the  plants  which  the  sheep  Vvft  upon  must  take  out  from  the  soil  to 
produce  the  wool  alone  3o,ooo,ooofi>  or  13,000  tons  of  gypsum.  Though  the  pro- 
portion of  this  gypsum  lost  by  any  one  sheep  farm  in  a  year  is  comparatively  small, 
yet  it  is  reasonable  to  believe  that  by  the  long  growth  of  wool  on  land  to  which 
nothing  is  even  added,  Mther  by  art  or  from  natural  sources,  those  grasses  must 
gradually  cease  to  grow  in  which  sulphur  most  largely  abounds,  and  which  therefore 
from  growth  of  wool  -  in  other  words  the  produce  of  wool— is  likely  to  diminish  by 
lapse  of  time  where  sulphur  has  for  centuries  been  yeariy  carried  off  the  land:  and 
again  theiproduce  b  likely  to  be  increased  in  amount  when  such  land  is  dressed  with 
gypsum  or  other  manures  m  which  sulphur  naturally  ezists.§  This,  1  believe,  could  be 
obtained  in  a  very  cheap  form  from  the  gas  works  of  the  country ;  some  of  their  waste  pro- 
ducts containing  sulphur  in  a  large  degree,  such,  for  instance,  as  the  sulphate  of  lime, 
a  waste  product  of  these  works.  There  probably  also  is^  a  natural  form  of  sulphur 
found  in  connection  with  the  rock  salt  districts,  as  geologically  it  exists  in  some  torm 
in  the  same  stratification.  Iron  pyrites  also  contain  sulphur  in  large  proportions. 
Though  not  acquainted  with  all  tne  natural  products  of  India,  I  am  quite  sure  pro- 
ducts could  be  obtained  sufficiently  low  in  rates  for  manuring  purposes.  No  bones  of 
animals  ought  to  leavA  India,  for  its  land  sadly  needs  it,  being  also  a  valuable  manure 
for  sheep  farms,  in  addition  to  the  various  dungs  of  animals  of  all  descriptions. 

and,  I  would  suggest  as  of  first  importance  also,  that  a  definite  system  of  cross-breed- 
ing should  be  sustaiiwd  with  rams  obtained  from  pure  blood  stock.  There  is,  I  believe, 
some  difference  of  opinion  amongst  flock-owners  as  to  what  countries  the  best  rams 


ngerous,  oxalic  acid  being  a 


•  This  is  doubtful. — Di'ect,,  Land  Records  and  Agri, 

t  Impractxable,  and  if  practicable,  would  be  <&n£ 
poison. — Director,  Land  Records  and  Agri. 

t  As  to  the  probable  number  of  Sheep  and  Goats^  in  India,  see  the  article    on 
"  Skins.*'  Vol,  VL,  Ft,  II/,"^Sd,,  Diet.  Bcon,  Ptod, 

%  Gypsum|would  no  doubt  be  good  manure  for  pasture  land,  but  beriwallahs  are 
not  likely  to  use  it'-Director,  Land  Records  and  Agri, 
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are  obtainable  from ;  but  experience  has  alvays  proved  this  fact,  that  the  merino  lara, 
whether  of  European,  Soutn  African,  or  Australian  breed,  is  decidedly  the  best  for 
crossing  with  Indian  sheep.  As  success  has  been  obtained  by  crossing*  the  merino 
rams  of  each  one  of  these  aforenamed  countries  with  Indian  sheep,  the  aim  of  flodc- 
owners  should  be  to  obtain  woob  for  clothing  purposes  of  a  finer  quality.  This  ooaU 
be  accomplished,  and  some  six  different  qualities  oe  obtained,  which  would  work  in 
combination,  or  serve  the  special  direct  purposes  of  manu^ture  in  general.  With 
this  end  in  view,  I  would  suggest^ 

1st, — For  producing  finest  fibres  of  a  fdty  character,  a  cross  of  one  South  African 

merino  ram,  pure  bred,  with  100  Bengal  ewes. 
9nd, — For  producing  uniformity  of  leng^ths  of  staple,  medium  fineness,  soundncfis, 
and  elastiaty,  a  cross  of  an  English  merino  ram,  pure  bred,  with  100 
Beng^  ewes, 
jrcj.— For  medium  qualities  and  characteristics  ranging  between  Nos.  1  and  2,  a 

cross  of  one  Australian  merino  ram,  pure  bred,  with  100  Bengal  ewes. 

^A.— For  improvement   from   Indian  stock  rams  for  coarser  wools  and  cloths, 

a  cross  with  North- West  part4>red  merino  rams,  the  result  of  crossings 

with  European  stock  in  years  gone  by.    This  crossing  would  give  wwA 

closely  approaching  the  Agra  wool,  or  wool  used  tartly  by  the  Cawn- 

pore  and  Dhariwal  Mills,  and  also  exported  largely  to  Europe. 

Stk, — I  would  advise  a  trial  being  made  of  crossing  some  Tibet  ewes  with  an 

English  merino  ram,  pure  bred,  and  the  rams  obtained  from  this  crossins^ 

should  then  be  crossed  with  Bengal  ewes.    The  effect,  I  believe^  would 

be  that  a  Bengal  wool  would  be  produced,  having  a  character  distinctly 

its  own,  and  a  flannel  and  clothing  wool  also  suitable  for  hosiery  would  be 

produced  of  an  excellent  character  and  high  value. 

dM.— To  produce  combing  wool  of  very  long,  fine  staple,  soft  in  form,  in  length, 

soundness,  and  elasticity,  of  a  high  value,  for  European  combing  ma- 

chinery,  would,  I  believe,  be  obtained  by  crossing  Australian  fine  merino 

ewes,  pure  br^  with  Tibet  rams.* 

In  connection  with  this  matter  of  breeding  are  several  important  fetors,  such  as 

the  ascertaining  of  defects,  pursuing  a  good  system  of  selection  or  rejection,  and  snb^ 

division  of  sheep  into  classes.    These  should  be  done  regularly  by  a  yeaily  inspection, 

so  as  to  form  correct  opinion  of  the  nature  and  properties  of  the  fleece  borne  by  each, 

in  order  that  the  defective  sheep  may  be  removed  and  never  again  allowed  to  mix 

with  those  drafted  and  set  apart  for  the  production  of  fine  wool.    White-wooUed 

sheep,  free  from  grey  or  black,  should  be  kept  separate.    Black-woolled  sheep,  free 

from  white  or  grey,  should  be  kept  separate  ;  also  the  rams  of  same  should  be 

similarly  kept  separate  with  their  flocks,  and  not  allowed  to  mix  promiscuously.    All 

part-coloured  sheep  should  be  extirpated. 

Kemp  and  hairy  wool  is  very  objectionable.  Bengal  wool  is  very  kempy,  that 
b  lull  of  white  hairy  coarse  bristles  or  hairs  which  protrude  and  will  not  dye,  or  be- 
come amenable  to  any  process  or  operation  of  improvement.  This,  however,  is  the 
result  of  deterioration  in  all  its  forms,  and  can  only  be  eradicated  by  the  carrying 
out  of  all  such  operations  as  are  being  sug^gested  herein.  If  only  a  few  kern  ps  be 
seen  in  wool,  it  lowers  its  value  immensely  for  clothing  purposes.  Good  feeding,  pro- 
tection, and  breeding  will  eradicate  these  objectionable  features.  Thus  it  is  that 
changes  in  the  fleeces  of  sheep  are  wrought  by  propagation  or  crossing  of  breeds 
possessing  those  qualities  which  it  is  wished  to  acquire.  Lord  Western,  whose  inter- 
est in  the  growth  and  improvement  of  wool  production,  years  ago,  records  the  effect  of 
a  union  he  made  with  one  of  his  lordship's  own  merino  tups  and  some  East  Indian 
ewes,  on  whkh  a  striking  proof  was  exhibited  of  the  influence  of  the  male  upon  the 


which  foreign  stock  can  be  improved.  Purity  of  blood  should  be  unquestionable,  and 
the  result  will  then  be  a  stronger  stamina  capable  of  standing  changes  of  climate 
better. " 

It  is,  however,  impossible,  in  the  brief  space  of  a  report  like  this,  to  enter  more 
fully  into  the  minute  details  of  sheep  husbandry.  I  subjoin,  however,  a  few  extracts 
obtained  from  my  library^  which  may  be  of  interest  in  showing  what  has  been  done  in 
the  past  in  the  other  Presidencies  of  India,  and  which  I  consider  somewhat  confirms  by 

•  It  is  highly  improbable  that  a  Tibetan  ram  could  exist,  still  less  procreate,  in 
Bengal.  This  result  could  only  be  secured  by  a  long  series  of  crosses  bringing,  after 
many  years,  a  trace  of  the  Tibetan  Uood  from  the  alpine  regions  to  toe  tropical 
plains.    Conf,  with  pp,  584,  6iS—Ed,,  Diet,  Econ,  Prod. 
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facts  some  of  the  sugg^estions  herein  made.*  Before  concludinjr  I  mig^ht  remark,  ^<7m 
my  present  workings  of  the  Nortk^West  of  India  wools,  as  compared  with  Bengal 
wools,  there  is  so  decided  a  superiority  of  the  North'West  wools  that  I  am  obliged 
to  use  a  large  proportion  to  ohtain  more  satisfaction  from  those  who  purchase  our 
blankets  and  cloths,  and  I  have  no  doubt  in  my  own  mind  that  this  same  superi- 
ority has  been  t^ven  to  it  by  some  such  early  action  in  the  matter  of  breeding,  etc, 
having  been  taken  by  the  Government  of  the  North-West  of  India  in  the  years 
gone  by, 

I  am  also  convinced  that  Bengfal  cotdd  so  improve  its  wools,  and  if  the  system  of 
cross-breeding  was  kept  np  continuously  might  eventually  supersede  in  character  the 
wools  of  those  provinces.  1  judge  also  from  what  1  see  of  tne  North-West  wools,  at 
present  there  are  signs  in  their  wools  now  that  the  system  of  cross-breeding  is  not 
h&ng  kept  up  by  continuous  importations  of  fresh  stock,  a  very  desirable  element  to 
sustain  and  iurther  improve  their  wools :  Ais  I  would  suggest  Bengal  should  attend 
to  continuously. 

Further  report  by  Mr.  Orrah. 

Since  writing  my  report  upon  the  wools  of  Bengal,  I  have  recdved,  by  mail,  a 
copy  of  the  weekly  paper  of  the  14th  May  1887,  called  the  "  Wool  and  Textile 
Fabrics,"  whkh  contains  a  report  made  by  Mr.  F.  H.  Bowman,  D.Sc .,  F.R.S., 
an  authority  in  England  on  technical  matters  upon  Indian  wools :  1  have,  therefore, 
had  a  copy  of  the  same  written  out,  whkJi  1  send  to  you  with  this  letter : — 

*<We  take  the  following  paper  on  Colonial  wools  (by  Mr.  F.  H.  Bowman, 
D.Sc.,  F.R.8.,  etc..  President  of  the  Society  of  Dyers  and  Colonrists)  from  the 
'  Report  on  the  Colonial  Sections  of  the  Colonial  and  Indian  Exhibition.'  issued  under 
the  supervision  of  the  Council  of  the  Society  of  Arts,  and  edited  by  the  Secretary  to  the 
Society,  Sir  H.  Trueman  Wood : 

"  The  whole  of  the  wools  exhibited  from  India,  except  one  or  two  incidental  speci- 
mens, were  conBned  to  those  contained  in  a  case  witnin  the  Economic  Court.  In 
speaking  of  them  as  wools,  the  term  is  used  in  its  widest  sense  so  as  to  include  all 
coat  and  sheepfibres.  The  samples  were  23  in  number,  and  no  reference  appears  to 
be  made  to  them  specially  in  the  oflicial  catalogue.f  Few  of  these  samples  were  named 
specifically,  the  largest  portion  being  only  dbtinguished  by  a  number  or  letter  with- 
out label.  In  character,  they  covered  a  wide  range  of  gusDity  from  the  very  coarsest 
goafs  hair  down  to  the  finest  wool  or  pure  pashmina,  which  is  the  undergrowth  of  t)ie 
Thibetan  shawl-goat,  as  well  as  the  native  Indian  wools,,  of  which  there  are  at  least 
eight  varieties.  These  wools  are  intereslinc^,  as  they  contain  almost  every  variation  in 
the  individual  fibres  which  is  to  be  found  in  all  other  races  of  sheep.  Most  of  the 
hairs  and  wools  exhibited  in  this  section,  however,  are  of  comparatively  small  interest 
to  European  manufacturers,  because  the  export  is  small  and  the  quality  such  that  they 
can  only  be  used  for  the  coarsest  dass  of  goods,  and  when  worked  by  machinery  they 
require  to  be  mixed  with  other  wools.  They  are,  however,  of  considerable  importance 
in  India  as  forming  the  staple  of  the  woollen  industry  in  the  mountain  districts  where 
tiie  great  bulk  of  the  woollen  goods  are  worn.  Many  of  them  are  singular  mixtures  of 
coarse  and  fine  fibres ;  so  much  so,  that  those  who  are  only  accustomed  to  the  regular 
wools  of  cultivated  sheep  can  hardl)r  conceive  it  possible  that  many  of  the  samples 
could  be  obtained  from  a  single  animal.  The  finest  specimen  in  quality  and  regu- 
larity of  fibre,  and  in  all  characteristics  which  are  typical  of  the  best  wools,  can 
scarcely  be  surpassed ;  but  by  far  the  largest  numbers  of  samples  are  defaced  by 
irregularities  in  the  structure  and  quality  of  the  fibre,  which  are  onlv  to  be  found 
in  the  most  neglected  sheep  in  the  United  Kingdom  and  the  Colonies.  To  enumerate 
all  the  defects  which  are  found  in  many  of  these  wools  when  compared  with  the 
highest  standards  attainable  in  the  Australasian  Colonies  would  be  to  mention  all  the 
d^ects  to  be  found  in  any  wool,  and,  indeed,  many  of  the  samples  probably  resemble 
the  eoverinfli'  of  the  primitive  sheep  from  which  all  the  truly  domesticated  varieties 
ju-e  originally  derived.  Without  further  knowledge  in  regard  to  the  place  of  oripn, 
a  ooere  classification  of  these  wools  would  be  of  little  service,  and  specially  stnee 
the  wools  of  India  scarcely  come  within  the  scope  of  this  report,  and  wiU  probably 
receive  attention  elsewhere. 


•  The  extracts  furnished  by  Mr.  Orrah  were  chiefly  from  Dr.  R  oyle's  Pro- 
ductile  Resources  of  India  and  the  Journals  of  the  Agri.'Horti,  Soc,  of  India. 
As  these  publications  have  already  been  quoted  above,  it  does  not  seem  necessary 
to  i«peat  them.    Conf,  with  pp,  STo—SSo ;  581—582,  etc.— Ed.,  Diet.  Bcon,  Prod, 

t  In  this  particular  case  tne  Exhibition  Catalogue  had  to  be  published  before  the 
specimens  had  been  reodved.— £<j.,  Dict.,Scon,  Prod,  and  Author  of  the  Catalogue 
referred  to. 
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**  As  already  remarked,' the  wide  range  over  which  the  ^wth  of  the  wool  extend- 
ed, and  the  difference  in  climate  and  other  conditions  to  which  the  sheep  in  the  vmrioas 
colonies  wei  e  subjected^  rendered  the  present  opportunity  roost  valuable  in  making  a 
comparative  examination  of  the  different  wools.  This  survey  brought  home  to  the 
ex  e  most  forciblv  the  very  wide  range  of  conditions  under  which  the  sheep  can  be 
cultivated,  and  the  high  state  of  perfection  to  which  it  can  attun  in  almost  every  part 
of  the  world,  when  due  attention  is  paid  to  the  culture  and  breed.  It  seems  to  in£cate 
that  special  cases  of  sheep  are  more  adapted  to  certain  regions  of  the  earth's  surface 
than  others,  ana  that  in  many  cases  the  environment  of  the  sheep  tends,  in  the  course 
of  generations  under  careful  management,  to  produce  a  spedsu  character  which  be- 
comes permanent,  and  mav  be  retained  as  a  pure  breed.  It  also  shows  that  certain 
characteristics  of  the  wool,  such  as  lustre  in  the  long-wooUed  breeds,  can  only  be 
retained  permanently  by  the  re-introduction  of  fresh  bI(Md  from  time  to  time;  at  any 
rate,  in  all  the  regions  which  lie  nearest  to  the  equator,  a  certain  degree  of  equality 
of  temperature  and  atmospheric  moisture  being  necessary  for  its  permanence.  Thus 
it  appears  to  be  retained  longest  in  New  Zealand  and  the  southern  coast  of  the  Aus- 
tralian Continent.  The  nature  of  the  herbage  also  affects  the  quality  of  the  wool  in  a 
marked  degree,  and  probabljf  one  of  the  chief  reasons  whv  tne  Australian  merinos 
deteriorate  when  introduced  into  Cape  Colony  b  because  the  herbage  is  not  fitted  for 
the  highest  development  of  the  sheep. ^  One  very  marked  lesson  of  the  Exhibition 
is  the  met  that  all  the  best  wools  exhibited  show  that  whatever  tends  to  improve  the 
character  of  the  sheep  in  any  one  direction,  re-acts  all  round  in  a  benefit  to  all  the 
other  characteristics.  The  same  conditions  which  tend  to  increase  tiie  size  of  the  sheep 
cause  the  wool  to  be  better  nourished,  firmer,  and  more  tenadons,  without  injury  to 
the  best  qualities  of  the  fibre,  nrovided  care  is  taken  in  the  proper  selection  and 
purity  of  Dreed  in  the  sheep,  ihe  <)uestion  of  difference  in  the  lustre  of  the  wool  b 
an  important  one^  and  opens  a  wide  field  for  investigation.  It  has  been  already 
noticed  that  the  Victorian  wools  stand  foremost  in  this  respect  amongst  the  merinos. 
When  the  fibres  are  examined  by  a  microscope,  it  appears  that  while  the  fibres  are 
equally  fine  when  compared,  say,  with  those  from  New  South  Wales,  or  South  Aus- 
tralia, the  development  of  the  individual  >scales  on  the  surface  is  larger,  and  they 
present  fewer  scales  in  the  linear  inch.  On  the  other  hand,  as  the  fineness  in  dia- 
meter is  maintained  in  the  less  lustrous  fibres,  and  the  development  of  the  scales  is 
freater  in  number  and  this  gives  a  greater  softness  and  pliabuity  to  the  individual 
bres  with  a  large  degree  of  serration,  and  therefore  a  higher  felting  power.  It  is  for 
this  reason  probably  that  the  wools  of  New  South  Wa&s  are  more  adapted  for  fine 
clothing  trade  than  the  more  lustrous  Victorian,  or  the  coarser  fibre  woob  of  South 
Australia.  The  judicious  introduction  of  the  best  characters  of  certain  classes  of  sheep 
into  other  breeds,  as  b  clearly  shown,  may  induce  a  permanent  improvement  of  the 
new  breed  only  under  certain  conditions,  and  it  seems  .now  beyona  a  doubt  that  it 
will  always  be  necessary  for  the  farmer  to  discover  the  special  class  for  which  his  own 
climate  and  surroundings  are  the  most  advantageous  if  he  b  to  attain  the  highest 
perfection  in  the  production  of  wool.  Those  who  are  growers  of  the  wool  most 
remember  that  every  year  the  demand  for  quality  in  the  raw  material  b  greater,  and 
those  only  who  aim  at  securing  all  the  best  properties  which  wool  can  possess  wiD 
secure  the  markets  of  the  future. 

"In  several  instances  '  kemps '  were  found  associated  with  the  wool.  These 
kemps  are  fibres,  usually  shorter  and  thicker  than  the  others,  in  which  all  traces  of 
wool  structure  are  absent.  They  are  brittie,  solid,  and  ivory  like.  Thb  b  the  sure 
indication  of  ^  want  of  trueness  in  breed,  and  b  most  objectionable,  as  these  kempy 
fibres  will  neither  felt  nor  take  any  dye.  They  cannot  oe  removed  from  the  fleece 
by  any  process,  except  picking  them  out,  and  hence  they  injure  the  qualitjr  of  any 
goods  for  which  the  wool  may  be  used.  The  defect  was  especially  noticed  in  some 
of  the  cross-breds  with  the  long-wooUed  sheep,  and  where  it  exists  the  value  of  the 
wool  is  most  seriously  deteriorated.  Nothing  can  compensate  for  the  want  of  con- 
dition in  the  wool  when  sheep  are  neglected,  and  it  cannot  be  too  strongly  urged  that 
every  endeavour  should  be  made  to  maintain  in  the  bulk  the  high  standard  presented 
in  the  samples  exhibited.  Without  thb  care  and  due  attention  to  classification, 
the  results  of  good  breeding  and  cultivation  may  all  be  lost  and  rendered  commer^ 
cially  unremunerative.  An  endeavour  was  made  in  preparing  this  report  by  each 
speamen  exhibited  in  relation  to  the  geogpraphical  position  in  which  it  was  ^own  to 
determine,  if  possible,  whether  any  general  law  with  regard  to  characteristic  pro- 
perties could  be  drawn  from  this  relation,  but  the  differences  in  the  breed  of  sheep, 
and  in  the  care  and  attention  bestowed  on  the  wool,  rendered  any  sound  dedoction 
impossible,  and  it  therefore  appears  probable  the  selection  of  breed,  g;ood  pastnrage, 
and  attention,  have  far  more  influence  than  mere  geographical  position  within  toe 
range  of  the  temperate  xone." 
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From  S.  E.  J.  Clark p»  Esq.,  Secretary,  Bengal  Chamber  of  Commerce, 
to  M.  FiNUCANB,  Esq.,  C.S.,— dated    Calcutta,  the  28th  July  1887. 

I  have  only  received  your  letters  of  the  21st  and  27th  instant,  the  former  handing 
me  two  samples  of  ram's  wool  and  ewe*s  wool  from  Tibet,  of  which  you  wish  to 
know  the  value  in  Calcutta.  The  samples  have  been  exmained  by  the  Committee 
of  the  Chamber  of  Commerce,  who  direct  me  to  send  you  the  enclosed  copies  of 
letters  written  by  Messrs.  Peel,  Jacob  &  Co.  of  this  city,  with  reference  to 
similar  descriptions  of  wool  sent  to  them  from  Darjeeling  in  the  beginning  of  188^. 
Such  wool,  say,  30  to  40  mauilds^  was  then  Valued  in  Calcutta,  at  R18  per  maund. 
It  was,  however,  subsequently  sold  to  the  Elgin  Mills  Company  of  Cawnpora  for 
R25  per  maund. 

Through  the  courtesy  of  Mr.  J.  L.  Mackay,  of  Messrs.  Mackinnon, 
Mackenzie  &  Co.  I  am  able  to  supplement  the  information  given  by  Messrs 
Peel,  Jacob  &  Oo.  by  a  London  Valuation  Report,  dated  iSth  Mav  of  the 
current  year,  on  the  same  samples  of  Tibetan  wool  sent  home  by  Mr.  Mackay's 
firm.  The  valuation  given  is  from  Ci^d,  to  jd,  per  pound  at  the  then  current  market 
rates.  The  Economist  gives  the  price  January—June  1884,  of  unwashed  wool  at 
yd,  per  pound.  The  value  of  wool  similar  to  the  samples  you  have  now  sent  would 
be  probably  at  that  time  sd*  to  $\d.  per  pound.  The  higher  quotation  g^ven  by 
Messrs.  Buxton,  Ronald  &  Co.  in  May  last  is  owing  to  the  rise  in  the  price 
of  wool  which  has  taken  place  during  the  last  three  years.  Tibetan  wool  is  not  well- 
known  in  this  market,  so  that  it  is  difficult  to  say  what  the  demand  for  it  would  be. 
The  Committee  of  the  Chamber  of  Commerce  desire  me  to  say  that  they  are  of 
opinion  it  would  be  advisable  to  send  the  samples  to  the  Elgin  Mills  Company  at 
Cawnpore,  and  also  to  the  E^erton  Woollen  Mills  Company.  Limited,  at  Dhariwal, 
Amritsar,  from  both  of  which  concerns  you  would  be  likely  to  receive  valuable  and 
practical  reports.as  to  the  Quality  of  the  wool  and  its  suitability  to  their  recjuirements. 
Thev  would  probably  also  be  in  a  position  to  say  what  place  it  would  take  in  the  home 
market. 

In  conclusion,  I  am  to  say  that,  if  you  desire  it,  Mr.  Mackay  will  be  happy  to 
send  the  samples  home  for  valuation  in  London.  An  early  reply  to  this  suggestion 
will  oblige.  . 

Report  on  Wool  Samples  referred  to  in  Mr.  Clarke's  letter. 

We  have  two  samples  of  wool  from  you  and  value  the  first  received  at  sd,  per  pound, 
and  that  last  received  at  s\d.  per  poun<1.  The  wool  is  unwashed  and  unassorted ;  it  is 
well  grown,  and  is  of  a  sound  and  healthy  character.  Such  wool  would  sell  in  Europe  in 
any  quantity.  Of  similar  wool  from  Bombay,  Kurrachee,  and  Beyrout,  we  sell  50 
million  pounds  annually.  There  is  always  a  market  for  such  wool  at  a  price ;  at 
present  the  value  of  all  carpet  wools  (that  is,  carpet  wool)  is  remarkably  low.  Please 
refer  to  the  figures  in  the  enclosed  circulars  about  East  India  wool,  which  will  govern 
this  wool  also.  Those  figures  are  for  washed  wool,  assorted  into  various  colours  and 
(]ua]ities;  and  it  might  be  advisible  to  trace  a  small  lot  of  the  wool  you  have  in  view 
in  this  manner,  and  ship  it  to  test  this  market.  At  the  same  time,  we  would  certainly 
suggest  that  five  or  ten  bales  should  be  shipped  in  the  natural  state,  and  then  we 
could  report  fully,  and  you  would  be  prepared  to  act  in  the  event  of  prices  rising. 
It  appears  to  us  that  the  subject  is  one  ot  great  importance,  for  it  is  evident  that  the 
wool  shown  bv  your  samples  comes  from  a  country  perfectly  adapted  for  the  growth 
of  a  sound  and  healthy  wool. 

In  Bombay  and  Kurrachee  it  is  customary  to  assort  and  wash  the  wool  before  it 
is  shipped,  and  this  plan  commends  itself  to  our  buyers.  We  send  you  samples  of  a 
parcel  of  Candahar  wool  which  was  worth  5|<^.  per  pound  in  its  original  state  as 
clipped  from  the  sheep,  and  we  give  you  the  result  in  the  assorted  and  marked 
wasned  state  of  this  wool.  We  do  not,  however,  know  what  the  wool  weighed  before 
it  was  washed : — 

No.  I. — 13,000  1  St  white  value  I iJ. 

„    2.—  1,700  ......  and    „  »t  7  \ 

„    3.—  6,000  Yellow  „  9 

M    4.—  2,500  »      pieces  „  6  i 

n    5.—  1.200  Grey  „  5  i 


BENGAL. 


Reports  on 
Tibet  Wool. 

Conf,  withpp^ 
SSS,  609. 

1437 


Prices. 

Con/,  with 
S90. 


R6t>ort  on 
Tibet  Wool. 


1438 


Market  for 
Indian  Wool  t 

60,000.000 
lbs.  annually. 

1439 


Assortment 
of 

Wool. 
Conf,  with 

P'S9^- 

1440 


S.  1440 


Digitized  by 


Google 


59* 


Dictionary  of  the  Economic 


TIBET 
WOOL. 


Assoptment 
essential. 

ConJ,  with 

I44I 


Prom  Messrs.  Buxton,  Ronald  &  Co.  to  Messrs.  Duncan,  Macneill 
&  Co.,- dated  London,  the  18th  May  1887. 

With  reference  to  the  sample  of  Tibet  wool  snbmitted  to  ns  this  day  for  valnatioii, 
we  beg  to  say  we  consider  the  wool  worth  from  6|  to  7<^  per  pound  at  present  market 
values.  ,^_^.-__ 

From  Messrs.  Peel,  Jacob  &  Co.,  to  the  Secretary  to  the  Bengal  Cham- 
her  of  Commerce,— dated  Calcutta,  the  14th  January,  1884. 

The  sample  of  wool  referred  to  in  your  letter  of  8th  instant  is  to  hand,  and  we 
will  endeavour  to  send  you  a  valuation  for  it  in  a  few  days.  Our  Liverpool  corres- 
pondents, to  whom  we  sent  a  sample  of  your  wool,  write  us  as  follows  :— 

''We  find  the  present  value  is  about  $d,  for  unwashed, and,  say  94^.  per  poond 
if  washed.  It  is  recommended  to  be  washed  before  shipment,  and  if  in  addition  the 
colours  be  assorted,  each  sort  being  of  course  packed  separateljr^  higher  prices  would 
be  obttnied.    We  understand  there  is  usually  a  good  demand  for  this  article. " 


From  Messrs.  Peel,  Jacob  &  Co.,  to  the  Secretary  to  the  Bengal  Cham- 
ber of  Commerce*— dated  Calcutta,  the  35th  January  18^ 

We  much  regret  we  have  been  unable  to  send  you  any  report  on  the  last  sample 
of  wool  sent  us,  as  we  have  not  received  any  communication  so  far  from  the  Elgin 
Mills,  Cawnpore,  to  whom  we  sent  it.  We  have  now  the  pleasure  to  enclose  a  report 
on  your  earlier  samples  which  we  have  received  from  our  home  correspondents,  who 
have  gone  to  some  trouble  in  the  matter,  and  we  have  sent  you  by  post  the  6ve 
samples  referred  to  therein.  We  enck)se,  for  your  further  information,  a  Liverpool 
Wool  Circular,  details  in  which  may  be  of  interest  to  you.  We  would  ask  your  care- 
ful consideration  of  the  report,  and  would  recommend  ^ou  to  make  a  trial  shipment  as 
suggested,  with  the  view  of  commencing  a  regular  business. 


From  the  Agri-Horticultural  Society  of  India,  to  the  Director  of  Land  Records 
and  Agriculture,  Bengal,— dated  the  30th  July  1887. 

I  am  now  in  a  position  to  reply  to  your  demi-official  No.  284  of  the  21st  instant* 
regarding  two  samples  of  wool  from  Tibet,  ram  and  ewe.  As  mentioned  in  my 
previous  note  on  this  subject,  there  is  very  litde  trade  done  in  wool  in  Calcutta,  and 
the  dealers  in  Tibetan  wool  amount  to  probably  less  than  half  a  dozen  in  number. 
I  have  obtained  the  opinion  of  two  of  these  traders  on  the  samples.  They  consider 
they  are  good  raw  wools,  but  are  very  dirty,  and  their  value  would  depend  on  the 
washing  and  cleaning  they  should  receive  before  being  put  upon  the  market.  In  the 
present  state,  the  wo6l  wouldlbe  unsaleable  here.  The  6nal  market  for  wool  of  good 
quality  is  Amritsar,  and  the  price  there  for  stanle  of  the  qualitv  of  the  samples  woukl 
be  from  Ri  to  R5  |^er  seer  according  to  the  cleaning  to  which  it  has  been  subjected; 
it  would  there  meet  in  competition  Australian  and  European  wools  which  are  import- 
ed ind  Bombay.  Another  market  would  be  found  at  the  mills  in  the  North- Western 
Provinces,  but  prices  are  not  good  there,  as  best  qualities  of  wool  are  not  sought  after. 

Of  the  two  samples  the  ewe*s  wool  is  the  better;  the  brown  spots  in  it  would, 
however,  probably  depreciate  its  value.  From  a  European  point  of  vl^w  the  samples 
would  be  much  improved  were  the  two  qualities  of  wool  erf  whicn  they  are  each  composed 
separated.  The  outer  wool  of  the  sneep  is  wiry  and  harsh  as  compared  to  the  soft 
inner  fleece  which  is  the  more  valuable.  Should  you  desire  it,  I  can  obtain  a  more 
precise  valuation  from  Bombay  in  a  few  days. 


Letter  from  the  Agent,  Elgin  Mills  Company,  to  the  Director  of  Land  Records 
and  Agriculture,  Bengal,— dated  Cawnpore,  the  l6th  August  1887. 

With  reference  to  your  No.  327,  dated  3rd  instant,  and  the  sample  packets  of  ewe 
and  ram's  wool  from  Tibet,  1  have  the  pleasure  to  give  the  following  particulars:— 
Quality, — A  very  good  combing  wool,  with  about  33  per  cent,  natural  grease. 
Valu^.—CsM  be  purchased  in  the  Cawnpore  market  at  from  R23  to   R25  per 
maund. 
We  might  perhaps  be  able  to  relieve  you  of  a  small  quantity,  but  our  consump- 
tion is  only  about  io,oOoft. 
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Letter  from  the  Manager,  Egerton  Woollen  Mills  Company,  to  the  Direct- 
or, Land  Records  and  Agriculture,  Bengal, — No.  F.  123  K.,  dated 
Dhariwal,  Pan  jab,  the  17th  August  1887. 

I  have  received  two  samples  of  wool  you  have  been  good  enough  to  send  me. 

I  had  a  standing  order  with  Mr.  Prestaee  all  last  year,  to  purchase  500 
maunds  of  this  wool  at  Darjeding,  but  he  entirdy  failed  to  procure  for  us  some  50 
maunds.  This  year  I  made  a  contract  with  another  gentleman,  and  he,  with  the 
greatest  difficulty,  has  succeeded  in  getting  me  250  maunds.  I  cannot  say  yet  to 
what  extent  I  should  be  likely  to  take  this  wool,  as  we  get  identically  the  same  from 
Tibet  through  our  part  of  the  Himilayas^  but  it  is  certain  that  no  single  part  of  Tibet 
could  possibly  produce  1 0^000  maunds  in  a  year,  as  that  means  the  fleeces  of  over 
300,000  sheep. 

We  gave  Rao  a  maund  for  our  each  con^gnment  delivered  at  Sealdah. 


From  the  Agri-Horticultural  Society  of  India,  to  the  Government  of 
India,— dated  Calcutta,  the  3rd  January  1887. 

I  have  the  honour  to  acknowledge  your  No.  262—7-23  F.  &  S.,  dated  the  19th 
ultimo,  which  1  had  the  honour  of  placing  before  a  General  Meeting  of  the  Society, 
and  I  am  directed,  in  reply,  to  send  you  copy  of  a  demi-official  letter  from  Babu 
Protapa  Chundra  Ghosha  reporting  on  the  samples  of  wool  which  accompanied 
your  letter.  

Letter  from  Babu  P.  C.  Ghosha,  dated  the  30th  December  1887. 

I  have  examined  the  six  samples  of  Tibet  wool  sent  by  you,  and  I  have  got  a 
Kashmiri  shawl  merchant  to  examme  and  value  the  same.  He  declares  sample  No.  5 
to  be  the  best  of  the  batch.  Of  Black  wool,  the  sample  No.  3,  though  eood  in  its 
way,  b  not  so  far  superior  to  No.  6  as  to  justify  the  difference  of  R3  in  tne  maund. 
Just  as  I  stated  in  my  previous  letter,  a  great  deal  depends  upon  the  kind  of 
carding  and  cleaning  each  sample  received  tofore  it  is  brought  down  to  India  for 
sale.  As  an  extensive  manufacturer  of  shawl  and  woollen  ^oods,  both  at  Amritsar 
and  Kashmir,  he  is  of  opinion  that  in  purchasing  large  quantities,  the  quality  actually 
supplied  is  much  inferior  to  the  samples,  and  the  difference  of  the  quality  of  the 
ssTmple,  and  that  of  the  goods  in  bales  varies.indirecdy  as  the  quantity  of  the  sample, 
and  directly  as  that  of  the  ffoods  purchased.  The  smaller  the  quantity  of  sample, 
the  better  it  becomes  by  handling.  There,  however,  cannot  be  any  question  as  to  the 
quality  of  Tit>et  wool  generally.  They  are  superior  in  fineness  and  length  of  staple 
to  any  foreign  wool  brought  to  India.  But  one  must  not  forget  that  the  value  of  the 
wool,  provided  it  be  fine  in  texture,  is  regulated  wholly  and  entirely  by  the  degree  of 
its  cleanliness.  Tibet  wool  is  the  onlv  superior  wool  which  is  used  by  the  shawl- 
makers,  both  in  and  out  of  India.  As  1  said  before,  Kampur  and  Yarkand  are  the 
two  principal  marts.  But  the  supply  is  so  uncertain  and  precarious  and  the  prices  so 
varying,  that  it  is  quite  difficult  to  form  any  idea  on  its  export  value.  The  wool- 
dealers  of  the  frontiers  are  of  opinion  that  India  is  a  better  market  for  such  wool  than 
any  other  country,  and  1  think  we  ought  to  endorse  the  same. 

From  the  notes  on  the  samples  sent  it  will  be  found  that  a  very  limited  supply  of 
the  six  different  samples  is  available — 


I 

II 
III 


Maunds. 


100 
100 
100 


Maunds. 

IV 2,000 

V 25 

VI 200 

3.535 


The  total  available  supply  of  all  sorts  being  about  2,500  maunds.  Of  this 
total,  about  2,000  maunds  are  consumed  annually  by  the  people  of  India  in  the  wav 
of  blankets  and  coarse  cloth  manufactured  in  Sikkim,  South  Bhutan,  Garhwal,  Nepal, 
Rumpur,  and  other  hill  places.  The  remainder,  the  better  and  finer  quality,  are  all 
taken  up  by  the  shawl  manufacturers.  The  prices  paid  by  them  for  wool  of  average 
quality  I  have  already  quoted  in  my  previous  note  on  wool.  It  would,  therefore,  be 
much  desirable  to  so  far  facilitate  the  import  of  that  article  to  India  as  would  make 
the  material  available  to  all  classes  of  wool  manufacturers  of  the  country  for  home 
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consumption.    Assam,  Cachar,  an4  the  tea  districts  are  the  great  places  for  wo<dlen 
blankets  which  come  from  Tibet  through  Sikkim. 

As  for  the  value  of  the  samples  in  Calcutta  market,  I  regret  to  have  to  report 
that  there  are  nq  Native  purchasers  for  the  same.  I  do  not  know  whether  the  Euro- 
pean manufacturers  would  care  to  get  their  wool  from  Tibet  when  they  can  get  perhaps 
at  less  cost  almost  as  good  material  from  America,  Australia,  and  Germany, 


From  the  Secretary,  Bengal  Chamber  of  Commerce,  to  the  Government 
of  India,— No.  2i8-S8»  dated  Calcutta,  the  9th  March  i8SS. 

The  Committee  of  the  Chamber  of  Commerce  direct  me  to  acknowledge  your  OfBcs 
No.  261 — 7-23  of  19th  December,  forwarding,  for  valuation,  six  samples  of  Tibetan 
wool  received  by  your  office  from  the  Director  of  Land  Records  and  Agriculture, 
North- Western  Provinces  and  Oudh,  and  callincr  for  any  remarks  the  Chamber  may 
have  to  make  on  the  subject  of  a  wool  trade  with  Tibet. 

In  reply  to  the  communication  under  acknowledgment,  I  am  to  say  that  the 
Committee  can  add  nothing  to  what  was  said  in  my  letter  of  i8th  November  last. 
So  long  as  the  Tibetans  are  allowed  to  occupy  a  position  within  the  Sikkim 
bordei  from  which  they  can  at  will  block  the  Jeylap-la  the  trade  must  necessarily 
depend  upon  their  good  will.  This  matter  is,  however,  before  the  Government  of 
India.  On  the  general  subject  of  improving  the  wool  trade  of  Bengal,  the  Committee 
will  be  glad  to  receive  any  further  communications  from  yon  showing  how  the 
suggestions  of  Mr.  Abbott  and  Mr.  Orrah  have  been  dealt  with. 

I  now  come  to  the  valuation  of  the  six  samples  of  wool  sent  with  your  lett«r 
onder  reply,  and  returned  herewith.  For  the  London  prices  now  given,  the  Com- 
mittee are  indebted  to  the  courtesy  of  Messrs.  Mackinnon  Mackenzie  &  Co. 

Sample  No,  I. — Price  per  maund  at  Josimatti  R20,  the  seer  weighing  80  tolas  ; 
about  100  maunds  can  be  purchased.  London  Report,  No.  /. — Grey,  good  quality 
(if  grreasy)  ;  probable  value  5^^.  per  pound. 

No  II, — White  wool,  supply  available  100  maunds,  the  seer  weighing  80  tolas  ; 
price  at  Josimatti  R20.  London  Report,  No,  2, — Cashmere,  coarse  white,  8|d.  per 
pound. 

No,  III, — Black  wool,  available  supply  100  maunds.  Local  price  R25  per  maund. 
London  Report,  No,  3, — Black,  good  quality  (if  washed),  7\d,  per  pound. 

No,  IV, — White  wool,  available  supply  2,000  maunds.  Local  price  R20  per 
maund.  London  Report,  No,  4, — White,  good  quality  (if  washed),  6^d,  to  jd,  per 
pound. 

No.  V. — Good  white  wool,  available  supply  25  maunds.  Local  price  R40  per 
maund.     London  Report, — Cashmere,  white,  nne  \o\d,  per  pound. 

No,  VI, — Black  wool,  available  supply  200  maunds.  Local  price  R22  per  maund. 
London  Report,  No.  6. — Dark  grey  (if  washeH),  e^d.  to  yd,  per  pound.  The  report 
goes  on  to  say — *'  Our  brokers  say  it  is  difficult  to  value  on  such  small  samples,  but 
they  assume  the  bulk  to  be  fairly  represented  and  not  loaded  with  sand.  This 
should  be  guarded  against,  as  we  are  told  the  Natives  put  any  rubbish  up  with  their 
wool." 

N0T8. — Arrangements  are  now  being  made  to  supply  Mr.  H.  E.  Abbott, 
through  the  Director,  Department  of  Land  Records  and  Agriculture,  Bengal,  with  a 
few  merino  ewes  from  the  Doonagiri  Estate  in  Kumaon.  Mr.  Abbott  has  already 
been  supplied  with  two  merino  rams. 

II.— NORTH-WEST  PROVINCES  AND  OUDH. 

Scattered  here  and  there  throughout  the  literature  of  Indian  sheep  and 
wool,  repeated  mention  is  made  of  the  sheep  of  these  provinces  and  of  the 
experiments  (f>ersisted  in  for  some  years)  to  improve  the  quality  of  the 
wooL  The  writer  has,  however,  failed  to  discover  a  paper,  or  series  of 
papers,  that  contain  the  desired  material  to  allow  of  a  description  being" 
given  of  the  sheep  of  these  provinces,  or  of  the  nature  of  the  experiments 
hitherto  performed.  The  improvement  that  had  been  effected  by  crossing^ 
the  indigenous  breed  will,  however,  be  found  alluded  to  by  Mr.  Orrah  in  his 
report  regarding^  Bengal  wools  {see  p,  592).  From  the  recent  official  corre- 
spondence furnished  below  regarding  the  wool  of  the  North-West  Prov- 
inces, it  will  be  learned  that  the  extension  of  agricultural  operations  is 
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regarded  as  having  curtailed  the  grazing  land  in  Oudh  and  thus  lessened 
the  outturn  of  wool.  The  chief  area  of  sheep  farming  seems  to  be  the  tract 
of  country  bordering  the  river  Jamna  ( Conf,  wthp.  $65),  The  traffic  from 
Nepal  and  through  Nepal  from  Tibet  is  spoken  of  as  capable  of  great  expan- 
sion with  a  regular  ana  eood  demand  in  India.  This  possibility  was,  how- 
ever, dealt  with  very  fully  by  many  early  writers.  Thus,  for  example,  the 
following  letter  may  be  given,  from  the  Transactions  of  the  Agri- Horti- 
cultural Society  of  India  ( Vol  IV,,  p,  214  of  1837),  in  which  the  suggestion 
is  oifered  of  the  formation  of  sheep  farms  on  the  southern  slopes  of  the 
Himalaya  :— 

*'  1  have  no  doubt  but  a  settlement  of  sheep  might  be  formed  in  the  Himalaya 
hills  on  the  southern  slope  ot  the  passes  leading  into  Kanower.  The  rains  which  are 
supposed  to  militate  ag^ainst  sheep  are  not  of  similar  violence  or  continuation  as  those 
in  the  plains  of  Hindustan  ;  and,  as  for  pasture,  I  think  from  what  I  have  seen  and 
read,  that  multitudes  might  find  ample  and  appropriate  food. 

**  In  tfie  winter,  when  the  snows  are  thick,  the  sheep  could  descend  into  the  vallies, 
where  shelter  and  dry  food  would  be  prepared.  I  am  not  aware  that  any  particular 
disease  or  obstacle  to  an  increase  is  likely  to  exist ;  of  ravenous  animals  there  are  few 
or  none,  but  bears.  Eagles,  however,  would  prove  dangerous,  without  sufficient  pro- 
tection to  the  young  Iambs." 

"  The  hill  sheep  is  a  strong,  robust  animal,  and  such  as  nature  made  him ;  nothing 
has  been  done,  I  imagine,  to  improve  the  fleece  which  is  a  strong  and  substantial  sub- 
stance, and  of  which  1  believe  the  coating  of  the  mountaineer  is  made. 

"  I  should  be  glad  to  learn  if  the  Government  would  be  likely  to  afford  assistance 
to  an  individual,  who  entertained  the  project  of  introducing  a  better  sort  of  sheep  in  the 
hills  promising  such  benefit  to  the  country.  You  are  aware  that  though  the  British 
authority  is  paramount  in  the  hills,  it  has  not  actually  territorial  possessions  where  I 
should  suppose  the  preferable  position  for  sheep.  My  idea  Is,  that  the  southern  face 
of  the  Himalaya,  from  the  Sutlej,  at  the  Borcndo  Gunnoss  and  other  passes,  at  an  eleva- 
tion of  from  II  to  13,000  feet,  would  be  the  spots  best  adapted;  and  if  I  remember 
right  there  is  no  timber  save  birch  and  jumper  in  the  narrow  valley  where  water 
runs,  but  the  face  of  the  country  generally  is  undulating  knolls,  covered  with  wild 
strawberrv  plants  to  the  knees.  There  is  of  course  other  pasturage  underneath ; 
in  parts  the  grass  is  of  a  short  herbaceous  kind,  resembling  that  upon  our  downs  in 
England." 

As  indicating  some  of  the  experiments  which  have  been  performed  in 
these  provinces  with  the  object  of  improving  the  breed,  the  following  may 
he  given  from  the  Journal  of  the  Agru-Horiicultural  Soci9ty,  V,,  SeL, 
pp,  160-161 : — 

Extract  of  a  letter  from  H.  Hamilton  Bell,  Esq.,  dated  Agra, 
the  20th  October,  1846. 

**  I  send  you  by  this  day's  d&k  banghy,  as  likely  to  be  of  some  interest  to  your 
Society,  a  small  parcel  of  wool,  from  the  first  cross  of  the  Cape  merino,  and  Jessul- 
merc  sheep,  and  I  think  you  will  consider  it  not  unworthy  attention  and  promising, 
as  a  really  fine  wool  on  the  th-rd  or  fourth  cross.  The  merino  rams  suffer  greatly 
from  the  extreme  heat  and  require  a  good  deal  of  attention  j  but  they  seem  healthy. 
I  am,  however,  a  little  doubtful  of  any  reasult  from  my  experiment.  Little  pasture 
land  is  now  left  in  these  zillahs,  and  &fter  the  rains  have  cea!sed  for  a  month  or  two, 
it  affords  little  sustenance.  I  have  found  a  moderate  feed  of  grain  indispensable,  and 
!  scarcely  anticipate  a  return  from  the  wool  that  would  repay  the  expense.  Some 
of  the  ravines  on  the  banks  of  the  Jumna  have  a  good  deal  of  grazing  land  fit  for 
sheep,  and  one  of  my  villages  is  situated  amongst  them  ;  but  it  is  out  of  the  way, 
and  I  cannot  trust  my  flock  at  a  distance  under  native  care,  at  all  events,  till  the 
breed  has  been  brought  as  close  to  the  merino  as  seems  necessary. 

[*'  The  above  muster  was  referred  to  a  party  who  has  lately  arrived  from  the 
woollen  manufacturing  districts  of  England,  and  whose  practical  knowledge  of 
the  article  is  great,  and  he  reports  it  'a  very  clean,  useful  article  to  the  manufacturer, 
and,  in  the  state  of  the  sample,  every  way  equal  to  it  in  quality  and  cleanliness  : 
would  be  worth  about  14  pence  per  ft  in  the  English  market  some  two  or  three 
months  apo.*  It  is,  however,  worthy  of  remark,  thsX  to  judge  properly  of  the  value 
of  this  wool,  it  would  be  necessary  to  have  a  whole  fleece  taken  off  and  folded  up 
unbroken,  as  the  quality  will  vary  much  in  different  parts  of  the  fleece.— £<;^.  Jour, 
Agri.'Hodt,  Soc,";i  j  t~ 

S.  1446 


N.-W.  P. 
&  OUDH. 


Improvement 

of  Breed. 

Conf.  uoith 

P'  570. 

1445 


Crofs  Bred 

Merino  and 

Agra. 

1446 


Digitized  by 


Google 


602 


Dictionary  of  the  Economic 


SHEEP : 

Wool. 


N.-W.  P.  ft 
OUDU. 


OUDH. 


Wool  jppoduc- 
tlon  diminish- 
ed. 


1447 


Jamna  Wool. 

Conf,  with 

1448 


Prices  of 
Wool. 


1449 


RAJPUTANA. 
1450 


Production  of  Wool  in  Rajputana  and  Central  India. 


Demi-official  from  Lieut bn ant- Co lonel  D.  G.  Pitcher,  Officiating 
Director  of  Land  Records  and  Acfriculture,  North- West  Provinces 
and  Oudh,  to  the  Government  of  India,— dated  Camp  Chardah, 
Bahraich,  the  17th  March  1887. 

Your  demi-official,  dated  4th  February  1887,  in  re^rd  to  wool  production  in 
Oudh.  I  have  been  makings  enquiries  while  on  tour  through  Oudh,  and  from  all 
I  can  learn,  production,  at  no  time  very  extensive,  has  gfeatly  decreased  with  the 
extension  of  cultivation  and  consequent  diminished  grazing*  area. 

The  whole  of  that  produced  is  locally  woven  into  coarse  blankets.  For  1885-S6 
Oudh  exDorted  by  rail  36  maunds  to  Bengal  and  71  maunds  to  Cawnpore.  The 
two  Woollen  Mills  at  Cawnpore  state  that  they  get  no  wool  from  Oudh.  I  tried 
three  or  four  years  a^o  to  induce  the  Cawnpore  Woollen  Mills  to  procure  wool  from 
the  pargana  in  which  1  am  now  encamped,  once  famous  fur  the  equality  of  the 
blankets  woven,  but  nothing  came  of  it,  and  I  now  find  that  the  garenyas,  or  flodc- 
masters,  have  nearly  all  cleared  out  since  grazing  in  the  forests  has  become  so  re- 
stricted, and  since  cultivation  has  extended.    They  have  gone  over  to  Nepal. 

As  with  the  inci^ase  of  Indian  woollen  mills  there  must  be  a  better  price  for 
wool  than  formerly,  it  will  be  interesting  to  notice  whether  the  recent  opening  of 
the  Bengal  North-VVestern  Railway  to  Nepalgunge  near  here,  attracts  any  wool 
from  Nepal.  A  branch  line  from  Bahraich  toByramghat  would  very  probably  sti- 
mulate exports  and  imports  to  Nepal  far  more  than  the  present  alignment. 


Extract  from  a  demi-official  letter  from   Lieutenant-Colonel  D.  G- 
PiTCHER,  dated  Srinagar,  the  26th  October  1887. 

1  have  been  making  enquiries  up  here  about  the  wool  trade.  At  present  but 
a  small  quantity  is  imported  from  Tibet ;  but  if  any  firm  would  take  the  matter  up 
systematically  and  make  advances,  any  quantity,  they  say,  can  be  procured  at  from 
K20  to  R25  at  Josimath,  from  whence  to  Najibabad  it  would  <  ' 
R4  to  R5  per  maund. 


1  cost  in  carriage  another 


Demi-official  from,  the  Assistant  Director  of  Land  Records  and  Agri- 
culture, North-West  Provinces  and  Oudh,  to  the  GSvemment  of 
India,— No.  4389,  dated  Cawnpore,  the  loth  November  1887. 

On  receipt  of  your  demi-official,  dated  aoth  May^  i^7r  1  consulted  the  prin- 
cipal correspondents  of  the  Department  in  all  the  districts  of  the  provinces  about 
the  production  and  disposal  of  wool  in  their  districts.  From  their  replies  I  see  that 
the  only  part  in  these  provinces  which  produces  any  wool  worth  consideration  is 
the  tract  bordering  the  river  Jamna,  which  enjoys  large  areas  of  grazing  land  for 
rearing  sheep.  Much  of  the  wool  that  b  produced  there  is  used  up  locally  in  the 
manuuu:ture  of  kamals,  his,  numdahs,  etc 

What  is  left  is  brought  to  the  Mills  at  Cawnpore  which  work  about  15,000 
maunds  annually,  fully  one-fourth  of  which  is  supplied  from  this  tract.  The  chief 
source  of  the  supply  of  wool  is  the  Panjdb,  which  sends  about  two-thirds  of  the 
total  quantity  consumed  at  the  Mills;  a  quantity  is  also  received  from  Rdjputana 
and  Nepal.    The  several  varieties  command  the  following  prices  at  Cawnpore : — 

Desi  (produced  in  the  provinces)        •        .  Rio  to  R12  per  mannd. 

Amritsar  (PanjAb) „  14  to  „  15          „ 

Namal  (RAjputana) >,  15  to  ,,17         „ 

Nepal '    „  20  to  „  23         „ 

ni.-RAJPUTANA  AND  CENTRAL  INDIA. 

The  brief  notices  of  the  breeds  of  sheep  in  India  will  be  found  to  em- 
brace an  allusion  to  the  Meywar  sheep.  These  animals  are  spoken  of  as 
the  finest  and  largest  sheep  in  India,  but  as  having  a  poor  wool,  though 
high  class  mutton.  The  wool  of  Marwar  and  Bikanir  is  generally  said 
to  be  the  best  found  in  these  States.  But  the  wool  of  Shekhawati  (in 
Jeypore)  is  regarded  as  soft  and  superior  to  that  of  all  the  States.  It  very 
much  resembles  the  Bikanir  wool.  The  following  communications  from 
the  Transactions  of  the  Agri.- Horticultural  Society  of  India  (VoL   II., 
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.6S'7i)  furnish  perhaps  the  earliest  commercial  reference  to  the  wool  of   RAJPUTANA. 
Jeypore  :  — 

To  Capt\in  Benson,  Military  Secretary  to  the  Right  Honourable  the 
Governor  General. 


Sir  ^Adverting  to  the  notice  of  the  2Ard  February  1829,  invitinfi^  suggestions 
from  sUl  classes  on  subjects  connected  with  the  commercial  resources  of  India,  I  trust 
I  shall  be  pardoned  tronbline  you  with  a  few  observations  on  the  sheep  of  the 
Jeypore  district,  the  fleece  of  which,  it  appears  to  me,  might  form  a  profitable  article 
of  trade  with  England.  .,       .      .     ^  .1,. 

The  expense  of  the  menno  sheep  m  the  hills,  bdonjgmg  to  Government,  being 
defrayed  from  this  stud,  led  me  to  observe  the  fineness  01  the  fleece  of  the  droves  of 
Jeypore  sheep  that  occasionally  pass  through  here ;  but  not  being  a  judge  of  wool 
myself,  I  deemed  it  advisable  to  obtain  the  opinion  of  some  person  m  trade  with 
regard  to  its  value,  etc.,  previous  to  my  addressing  you  on  the  subject ;  and  with  this 
view  I  forwarded  samples  of  the  wool  to  Messrs.  Mackintosh  &  Oo. 
to  transmit  you  a  copy  of  my  letter  to  them,  accompanying  the  wool,  and  their  reply. 

**  Of  several  hundred  sheep  (wethers)  that  I  have  seen  broug;ht  from  the  direction 
of  Jeypore,  they  have  been  invariably  of  a  large  size,  white  with,  generall «,  black 
faces,  and  their  fleece  finer  than  that  of  any  other  sheep  I  have  ob^rved  in  India. 
The  price  at  which  they  are  usually  sold  hereby  the  drovers,  is  one  rupee  a  head, 
and  1  am  informed  by  a  native  who  is  in  the  habit  of  bringing  sheep  from  that  part 
of  the  country,  that  they  are  still  cheaper  on  the  spot,  and  the  wool  obtainable  at 
three  seers  per  rupee,  or  about  thirteen  rupees  per  maund. 

"  That  the  fleece  becomes  finer  on  the  sheep  better  pastured  there  can  be  no 
doubt,  from  the  improvement  in  the  wool  of  the  few  I  purchased  ;  the  wool  which 
Messrs.  Mackintosh  &  Co.  say  is  valued  at  R80  and  that  at  R 100  per  maund, 
in  Calcutta,  being  clipped  from  the  same  sheep  withio  three  mpnths  after  they  had 
been  well  fed. 

I  have,  etc., 

Hawper  Stud  Dep6t,  C.  S.  Barberib,  Lieut, 

The  20th  July  i83i.  , Sub-Assit,  of  Stud> 

To  Messrs.  Mackintosh  ft  Co.,  Calcutta. 

**GENTLi£MEN,^The  wool  of  a  breed  of  sheep  of  an  adjacent  district  appearing  to 
me  to  be  finer  than  that  of  the  lower  provinces,  I  beg  to  transmit  you  a  few  packs, 
and  shall  feel  obliged  by  your  showing;  it  to  some  person  acquainted  with  the  wool 
trade  for  the  purpose  of  ascertaining  if  it  be  fit  for  the  manufacture  of  blankets  and 
the  coarser  sorts  of  broad  cloth,  ana  if  so,  what  would  be  the  probable  price  per  lb  in 
the  market. 

**  The  longer  fleece  was  sheared  from  some  sheep  I  bought  from  a  drove  passing 
through  here  about  two  months  since,  and  the  shorter  I  cut  to^y  from  one  of  the 
same  sheep;  on  neither  occasion  were  the  sheep  washed,  nor  has  the  wool  been  cleaned 
since. 

I  have,  etc. 

Hawper  Stud  Depot  ;  C.  S.  Barberis. 

The  17 th  May  1S31,  

To  Lieutenant  C.  S.  Barberie,  Hawper. 

Dear  Sir, — ^Your  letter  of  the  17th  May  reached  us  in  due  course,  but  in  obtaining 
information  respecting  the  samples  of  woolwhich  accompanied  it,  we  have  necessarily 
delayed  answering  it.  The  blankets  used  here  of  native  manufocture  are  prepared 
chiefly  in  the  neighbourhood  of  Patna,  and  of  materials  very  inferior  to  your  samples; 
the  prices  of  them  vary  from  twelve  annas  to  one  rupee  per  blanket,  and  they  weigh 
on  an  average  i|  seers.  We  believe  the  manufacture  of  blankets  does  not  thrive  here, 
and  if  wool  be  purchased  in  this  market  it  will  be  speculatively,  probably  for  foreign 
exportation.  Your  samples  are  valued  here,  the  larger  quantity  at  R80  per  maund 
(o(  Sa^S)),  that  tied  with  cotton  yarn  at  Rioo  per  maund.  The  following  is  the 
opinion  of  a  Leeds'  merchant  well  acquainted  with  the  value  of  wool,  to  whom 
your  samples  have  been  submitted.  'The  sample  of  wool  sent  is  of  a  very  low  de- 
scription,  and  to  the  best  of  my  judgment  would  not  sell  for  more  than  sd,  to  6d, 
per  lb,  and  the  small  muster  tied  with  thread  from  Sd,  to  gd,  per  9».  If  the  wool  can  be 
laid  in  35  to  30  per  cent,  below  these  prices,  1  should  say  they  would  sell  readily,  but 
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I  would  not  rccommenda  lar^e  shipmentyas  the  manuCacturers  have  a  prejudice  against 
wool  they  cannot  know. ' 

Mackintosh  &Co." 
Calcutta, 

The  7th  July  iSjr,  

More  recent  information  on  the  subject  of  Jeypore  wool  and  woollen 
manufactures  may,  however,  be  here  furnished.  It  does  not  appear  from 
the  records  at  the  writer's  disposal  that  any  systematic  effort  has  ever 
been  put  forth  to  improve  the  Jeypore  breed,  though  several  reports  in- 
cidentally speak  of  merino  rams,  so  tnat  it  is  probable  some  of  that  breed 
may  have  been  distributed  to  Jeypore  from  the  Bombay  and  other  sheep 
farms  that  existed  in  India  well  on  to  half  a  century  ago  :~ 

Note  by  Suroeon-Major  T.  H.  Hbndley,  Honorary  Secretary, 
Jeypore  Museum,  on  the  production  of  Wool  and  Woollen  Goods  in 
the  Jeypore  State. 

I'l  Jeypore,  sheep  are  principally  reared  by  Gujars  and  Jats.  In  ancient  times. 
Northern  Jeypore,  or  at  all  events,  that  part  of  it  which  was  included  in  Virata 
(Bairat),  was  famous  as  a  sheep-producing  co'infry.  and  even  now  it  is  stated  in  the 
Rajfutana  Gazetteer  that  the  principal  export  from  Shekawati  or  North  Jeypore,  b 
wool.  The  best  wool,  however,  is  said  to  come  from  the  western  border,  which  ^  is  not 
indeed  as  good  as  that  from  Marwar  and  Bikaneer;  good  wool  is  also  obtained  at 
or  near  Maluura,'south-west  of  Jeypore  City,  the  seat  otthe  numdah  or  felt  industry. 
Sheep  are  kept  in  most  villages  and  the  wool  is  bought  up  by  dealers  and  the 
Namadgars  or  feltcrs,  who  mav  be  either  Musulmans  or  Hindus.  Khatiks  or 
butchers  also  sell  the  wool  from  dead  or  slaug'htered  animals,  which  being  inferior  in 
quality  {khos-ki-un)  is  only  used  for  making  coarse  felts.  Ther?  are  about  40 
families  of  Namadgars,  Musulmans,  living  in  the  Namadgar-ka-Mohalla,  Jeypore 
City.  About  15  families  of  Khatiks,  who  live  near  the  old  Kotwali,  also  deal  and 
work  in  wool.  The  census  return  does  not  give  particulars  under  this  head  for  either 
the  State  or  Capital. 

Sheep,  and  even  lambs<  are  shorn  twice  a  ]rear,  in  the  months  of  Chaitra  (March- 
April)  and  Kartik  (October-November).  The  wool  obtained  in  the  spring  is  white, 
that  in  the  autumn  yellowbh  in  colour,  owing  to  its  having  been  worn  in  the  rainy 
season.  The  Namadgars  wash  the  coarse  wool  and  caret ullv  clean  it  in  a  cotton- 
cleaning  machine.  They  tread  the  wool  repeatedly  in  soap  and  water  in  Ivfi^  pans 
and  squeeze  it  into  balls  which,  after  drying  in  the  sun,  are  cleaned  by  the  Pindara 
or  cotton-cleaner  with  his  bow  or  "  tant, "  or  with  a  machine. 

TheSuperintendent  of  the  Jeypore  Jail,  who  until  recently  bought  wool  in  the 
Jeypore  bazar  for  carpet-making,  has  now  purchased  it  from  Sambhur  through  an 
agent  who  obtains  it  from  the  neighbouring  villages ;  the  best  quality,  he  adds, 
comes  from  beyond  the  Jodhpore  border,  but  it  contains  more  harut  or  seeds  of  grass, 
thus  making  it  difficult  to  work.  Three  qualities  have  been  obtained:  the  last  \ot 
cost  Ri4-i2-o  i)er  maund  against  R 18  or  R 19  for  wool  of  simrlar  quality  bought  at 
Jeypore.  This  is  the  cheapest  wool  he  ever  bought  in  Jeypore.  It  contains  less  sand 
and  dirt  than  usual.  Some  of  the  selected  wool  would  be  worth  from  Ra5  or  R30 
per  maund  in  Jeypore.  It  comes  in  the  form  of  a  twisted  rope  tied  in  a  knot,  each 
piece  weighing  a  little  over  8  chittacks  (Jeypore  weight).  The  fleece  from  his  own 
sheep,  the  wool  being  coarser,  weighed  about  8|  chittacks.  From  other  enquiries,  I 
find  that  in  Jeypore  the  fleece  of  a  full-gfrown  sheep  weighs  from  J  to  i  seer,  or  2ft  3  os. 
In  b'ngland  the  average  is  4ft  to  the  fleece,  varying  from  10  and  oven  I2B>  from  the 
merino  sheep  to  i^lb  for  an  animal  from  Hereford,  where  wool  is  fine,  as  the  sheep 
are  kept  very  clean.  In  a  warm  climate  it  is  natural  for  the  fleece  to  weigh  less. 
Sheep  are  not  dipped  before  shearing  in  Jeypore. 

I  am  informed  that  uncleaned  wool  mav  be  purchased  at  ratts  varying  from  Rio 
to  R 12  or  Ri 3  per  maund.  The  wcol  of  dead  sheep  can  be  bought  for  R8  pei  maund. 
It  is  sent  in  large  quantities  to  Bombay,  Nagore  in  Marwar,  and  other  places. 
Chaura-ka-Sarur,  about  25  miles  from  Jeypore  towards  Shekhawati,  is  the  best  sheep- 
breeding  ground  in  the  State. 

The  principal  use  of  wool  in  Jeypore  is  to  make  felt,  the  numdahs  or  namads  of 
Persia,  in  whicn  country  carpets  are  generally  placed  in  the  centre  of  the  room,  set, 
as  it  were,  in  a  frame- work  of  soft,  thick  namad  or  felt.  1  think  there  is  little  doubt 
that  this  art  was  introduced  into  Rajputana  from  Persia  through  Delhi.    It  is  an  in. 
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dtistry  of  some  importance.  At  Malpura,  the  principal  seat  of  it,  large  numbers  of 
saddle  namdaks  are  made  for  Bengal  cavalry  regiments,  also  gugis  or  hooded  cloaks 
for  native  horsemen  and  persons  who  are  exposed  to  wet  weather — asans  or  round 
prayer  carpets  used  by  Hindu  devotees;  the  yat-nimaz  or  Musulman  prayer  carpet, 
which  is  of  oblung  shape,  marked  out  with  a  nich  in  coloured  ielt,  gun  covers,  chakmas 
or  square  rugs,  and  kainals  or  coarse  blankets.  Some  of  these  felts  are  remarkably 
fine  and  durable.  The  better  kinds  arc  beautifully  white,  the  common  ones  yellow  or 
darkgrey. 

The  namdahs  are  thick  and  fairly  water-poof;  man^  of  them  are  tastefully  orna- 
mented with  small  pieces  of  coloured  felt  arranged  m  artistic  designs,  and  most  of 
the  prayer  carpets  are  made  in  different  layers,  of  which  the  edges  are  cut  into  curves 
and  tuoth-like  projections.  Felt  is  also  made  at  Tonic  and  in  Jeypore.  Blank  kts 
are  manufactured  at  Hindon,  Phagi,  Madhorajpura,  Choundlai,  Cnatson,  Sambhur, 
Naraina,  Bhandarej,  Jobner,  Chomu  and  Samodn.  IHne  woollen  cloths  {lois)  are  made 
in  Nagore  and  Bikaneer  not,  I  think,  in  Jeypore,  though  I  am  not  quite  sure  whether 
coarse  examples  cannot  be  had  from  'LoselI  on  the  west  border.  1  cannot  discover 
that  any  mixed  cotton  and  wool  cloths  are  made  here.  Ckagmas,  made  in  the 
autumn  from  yellow  wool,  are  sold  at  R17  per  maund;  the  best  white  ones  made  at 
Jeypore  cost  R20  per  maund.  Tonk  chakmas  of  good  quality  are  worth  R34  per 
maund*    Blankets  cost  from  Ro-8-0  to  Ri  each. 


Demi-official  from  F.  Henvby,  Esq,,  Resident,  Jeypore,  to  the  A^ent  to 
the  Governor  General,  Rajputana,— dated  Jeypore,  the  18th  April  1887. 

With  reference  to  Mr.  Oolvin's  demi-ofiRcial  letter  of  9th  March  1887,  I  enclose 
a  statement  showing  the  figures  of  the  Jeypore  wool  trade.  I  asked  Babu  Kanti 
Ohunder  whether  he  could  get  me  any  interesting  particulars  about  woollen  fabrics, 
etc,,  and  he  has  sent  me  a  note,  copy  of  which  also  is  enclosed. 

Statement  showing  particulars  about  the  wool  annually  produced  in,  and 
exportidfrom,  the  jeypore  State. 


Average     pro- 
duce for  the 
past        three 
years. 

Quantity       of 
wool          and 
woollen  fabrics 
exported. 

Route 
taken  by 
produce. 

Localities 

where  fabrics 

are  made. 

Principal 
fabrics 
made. 

Prices  of 
fabrics. 

1^ 

Present  state  of 
the  woof  trade. 

Mds. 

Mds. 
3.468 

Shekhawati 
to  Delhi. 
Buswa 
Mohwa     . 
Parasoli   , 
Sambhtar  . 
Nagar      . 
Daber       . 
Lamba     . 
Toda 
Newal      . 

Mafpoora*        ! 
H  indown 
Gangapore      . 
Sanganeer 
Sikandra 
Chatsoo  . 
fhandloi 
Chomoo  . 
Madborajpoora 

Jhalfi      !       ! 
Shekhawati  . 

Chakma 
Ghoi^hl 
Dalii'     . 
Ausans , 
Blanket. 

As.  R 

4tos 
4tos 
4  to  1-8 
a  to  I 
Ri  to  Ra 

.1 

a 

It  will  appear  from 
the   foUowing  fi- 
gures that    there 
has  been  a  gra- 
dual      decrease, 
both   of   produce 
and  export :— 

1 

1 

1 

1940 
I94X 
194a 

Mds. 
5*aio 
4,348 
3.6a8 

Mds. 
4,363 
3.198 
a,844 

RAJPUTANA. 
Jeypore. 


Note.'- This  seems  to  be  exclusive  of  Shekhawati,  which  is  said  to  produce  i,7a8  maunds, 
valued  at  R3a,56o.  

Explanatory  note  to  accompany  figures  o/wool  trade. 
Chakma. — A  woollen  sheet  of  oblong  form,  is  made  of  different  sizes.    It  is 
used  for  sheltering  goods  from  rain  a6d  as  a  protection  from  cold,  and  also  to  spread 
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00  the  ground.  Ordinary  chakmas  area  yards  by  i  yard  and  are  sold  at  about 
R 1-8  each.  Chakntas  (prepared  to  order)  are  used  for  coYering  carts,  ruths,  etc, 
and  can  be  made  of  any  size  as  the  purchaser  may  reauire,  varying  in  prices  accord- 
ing to  the  quantity  and  quality  of  wckJ  and  evennea  01  the  fabric. 

•*  Ghooghi, — \s  a  warm  covering,  worn  as  a  protection  against  rain  and  cold 
wind.  It  gradually  spreads  out  from  the  top,  which  consist s  (tf  a  sort  of  a  hood. 
Ghooghis  are  of  two  kinds :  one  for  walking  and  the  other  for  sowars  or  horsemen. 
The  length  of  the  one  used  by  people  on  foot  is  just  sufficient  to  cover  the  human 
body,  that  ol  the  other  used  by  sowar,  serves  to  cover  also  the  hip  of  the  horse,  and 
its  length  is  always  in  proportion  to  its  width.  Chooghis  (made  to  order)  can  be 
prepared  up  to  the  value  of  R25.  OrditiaTy  ghooghis  for  walking  purposes  are  sold 
at  Ki-8  or  R2  each,  those  for  sowars  from  K3  to  R5  each,  but  the  price  generally 
varies  according  to  the  whiteness  and  softness  of  the  woof,  thickness  and  evenness 
of  the  fabric.  Fabrics  made  of  yellow,  undeaned  and  coarse  wool,  uneven  in  their 
make,  and  so  thin  that  they  are  not  water^tisfht,  when  turned  towards  the  sun  they 
let  the  light  through  and  are  not  good,  but  those  made  of  white  and  soft  wool,  even 
and  thick,  are  costly. 

Dalit, — The  lengrth  and  breadth  of  the  dalU  are  exactly  according  to  the  size 
of  saddle  or^  katM  under  which  it  is  placed  to  protsct  the  back  of  the  horse  from 
injury,  and  its  price  varies  according  to  its  thk:knes8,  evenness,  and  the  quality  d 
wool  of  which  it  is  made. 

Ausans.— Are  of  two  kinds,  square  and  circular.  Square  ausans  are  2  feet 
square,  varying  in  thickness  like  that  of  chakma  and  ghooghi,  Ausans  (prepared 
to  order)  are  i  inch  to  i|  inch  thick :  circular  ausans  are  of  different  diameters. 
Ordinary  circular  ausans  prepared  for  sale  are  generally  2  feet  in  diameter  and 
are  worth  about  eight  annas  each.  Grcular  ausans  (prepared  to  orikr)  are  i  yard 
to  li  yard  in  diameter  and  are  more  costly.  Hindus  sit  on  ausans  when  they 
worship.  These  woollen  fabrics  are  often  ornamented  with  borders  and  flowers  of 
layers  of  wool  worked  on  the  fabrics.  Simple  borders  and  flowers  are  made  of  white 
wool  of  which  the  fabrics  are  made,  and  sometimes  pieces  of  broad-cloth  of  different 
colours  are  cut  into  flowers  and  pasted  on  the  fabrics.  The  ghooghis  and  chakmas 
of  Malpura  owe  their  credit  to  the  water  of  a  <)ertain  well  which  gives  a  peculiar 
lustre  to  the  fabrics. 

The  fabrics  described  above  are  made  of  white  wool.  Black  wool  is  chiefly  used 
for  making  blankets  and  grain-sacks. 


Process  0/ making  Chakmas  and  Ghoogkis* 
^  First  of  all  wool  is  cleaned  of  all  foreign  materials  and  theu^  combdd ;  wlien 
it  is  ready  for  use,  a  piece  of^  cloth  of  the  measurement  of  the  fabric  to  be  made  is 
stretched  out  and  the  quantity  of  wool  of  which  it  is  to  be  made  is  spread  upon  it 
evenly  by  a  wooden  instrument.  Wool  for  preparing  chakmas^  ghooghis,  etc.,  is 
spread  on  low  eround,  so  that  the  soap  water  which  is  reouired  in  the  process  nr.ay 
not  uselessly  now  away.  After  the  wool  has  been  spread  on  the  measured  cloth, 
water  is  sprinkled  on  the  wool  and  then  tlie  wool  is  mixed  with  soap  and  water  and 
pressed  down  with  the  hands  and  elbows.  This  process  is  technically  called 
'',Rudda"  which  makes  the  fabric  lasting,  even  and  exact  to  the  measure.  These 
fabrics  are  not  made  by  any  machine,  but  prepared  by  a  peculiar  process  as  follows : 
The  cleaned  wool  is  soaked  in  an*  infusion  of  soap,  gum,  alum,  and  water.  It  is 
then  spread  upon  the  floor  over  a  piece  of  white  cloth  in  flakes,  saturated  with  the 
said  fluid,  forming  anv  shape  wanted  and  beat  in  with  wooden  handle  undl  well  set. 
The  piece  is  then  soaked  again  in  the  same  solution  and  exposed  to  the  sun,  after 
which  it  is  washed  smoothly.  These  fabrics  are  remarkably  tough  and  impervious 
to  water.  About  a  quarter  seer  of  soap  is  required  in  preparing  a  chakma  weigh- 
ing 3  seers. 

After  the  chakma  and  ghooghi  have  been  pressed*  the  water  is  not  wrung  out, 
but  they  are  spread  over  pucca  walls  or  on  beams  of  wood  till  dry.  After  the 
woollen  fabrics  have  been  prepared  they  are  smoked  with  sulphur  to  maice  the  colour 
bright.  High,  dry  and  sandy  places  are  best  suited  foi:  breeding  of  sheep,  but 
clayey  and  damp  soil  is  not  good  for  them.  In  the  villages  of  Malpura,  Phagi, 
Chaksoo,  and  Dousa  wool  is  produced  plentifully,  and  in  the  flrst  named  village 
woollen  fabrics  are  made.  The  sheep  are  large  and  good-looking,  but  wool  of 
superior  equality  is  produced  in  Shekhawati,  and  the  mutton  there  is  better  and 
more  nourishing,  because  the  district  is  sandy,  while  Malpura,  Dousa,  and  others 
are  clayey  and  oamp.  There  are  places  in  Shekhawati.  such  as  Bisas,  Ramgarh, 
and  Fatehpur  conterminous  with  Bikaneer  territory,  whkh  are  remarkable  for  best 
sheep,  yielding  exceUeut  wool.    Ypung  sheep  yidd  soft  aod  white  wool,  and  as  they 
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grow  older  their  wool  becomes  coarse  and  yellowish.  Superior  fabrics  are  made  of 
soft  and  white  wool  and  are  therefore  costly.  Inferior  fabrics  are  made  of  coarse 
wdol  obtained  from  older  sheep.  Sheep  are  generally  shorn  twice  a  year.  In 
Shekhawati  sheep  are  shorn  once  at  the  end  of  ^wan  (July)  and  aeain  at  the  end 
of  Phagan  (March),  because  after  three  months  wool  is  generally  full  of  the  thorns 
and  prickles  which  grow  there.  In  other  districts  of  Jeypore  territory  wool  is  shorn 
at  the  end  of  Chait  (March)  and  again  at  the  b^innin|:  of  Kartik  (October).  The 
average  quantity  ot  wool  obtained  from  sheep  a  year  weighs  .3  chittacks. 

Cnakmas,  Ghooghis,  Ausans,  etc,  are  not  manufactured  in  Shekhawati, 
but  the  villagers,  to  meet  their  own  wants,  get  blankets  prepared  by  Chamars  for 
their  use  and  dhablas  for  their  females.  Wool  is  exported  by  merchants  from 
Shekhawati  to  DelhL  The  average  quantity  of  wool  produced  in  Shekhawati  an- 
nually is  1,728  maunds,  valued  at  ((32,^60.  The  average  price  of  wool  sold  in  Shekha- 
wati district  is  2  seers  per  rupee,  while  in  other  districts  it  is  sold  at  3  seers  per 
rupee,  and  the  reason  for  this  difference  is  that  Shekhawati  yields  sott  wool  and  the 
other  districts  coarse  wool.'^ 


Translation  of  a  'Kaifiat  from  the  Council  of  Bikanfr  by  A.  P.   Thorn- 
ton, Esq.,  Offg.  Political  Agent,  Bikanfr,  dated  31st  March  1887. 

We  have  received  your  Kaifiat,  dated  i6th  March  1887,  requesting  information 
r^arding  production  of  wool.  In  reply,  we  beg  to  state  that  in  Sumbat  1942,  15,811 
maunds,  and  in  Sumbat  1943,  19.073  maunds  of  wool  were  exported  from  Bikam'r 
territory;  this  gives  an  average  of  18,341^  maunds  of  wool  exported  per  year;  the 
amount  of  produce  of  wool  cannot  be  approximately  estimated,  but  in  Sumbats 
1943  and  1943, .  1,624  and  ,  1,429  maunds  of  woollen  cloth  were  exported,  and  about 
a,ooo  maunds  of  woollen  cloth  us^A  in  this  State,  therefore  the  average  produce  p  r 
year  maybe  taken  at  ^,doo  maunds,  including^  the  wool  and  woollen  cloth  ex- 
ported to  other  territories.  The  average  prke  is  R20  per  maund  and  R2  customs 
duty ;  it  is  exported  to  Bombay  ^d  Baqj^la  in  the  Panjib.;  the  state  of  trade  is 
^od  because  the  quantity  which  remains  over  the  quantity  consumed  in  this  State 
IS  all  sokl. 


Demi-official  from  Major  P*  W.  Powlbtt,  to  Mr.   Colvin,— dated 
jodhpor^  the  6th  April  1887. 

As  desired  in  your  demi-official  of  9th  March,  1  give  the  following  information 
r^arding  the  wool  trade  in  Western  Rajputana. 

It  is  not  possible  to  state  with  any  accuracy  the  gross  produce  of  wool,  but 
for  Marwar  it  may  be  roughly  calculated  at  50  to  60  thousand  maunds.  During  the 
last  four  years  wool  has  been  exported  from  Marwar  to  Bombay  chiefly  by  Railway 
as  under : — 


1883-84. 

1884-85. 

1885-86. 

Ten  month*  of  1886*7. 

Mds. 
39,t8o 

Mds. 
32,100 

Mds. 
43»4oo 

Mds. 
43,»5o 

The  increase  of  export  in  1885-86  and  1886-87  is  attributed  to  the  reduction 
in  October  1884  of  the  customs  duty  on  wool  from  R 1-4  to  half  that  amount,  and 
the  extension  of  the  Jodhpore  Railway  line  from  Luni  to  Pachbhadra,  which  is  to 
be  opened  in  a  few  days,  will,  it  is  hoped,  further  stimulate  the  wool  trade  of 
Marwar. 

The  annual  export  from  Jeysalmfr  and  ^irohi  may  roughly  be  taken  at  5,000 
and  2,500*  maunds,  respectively.  Strohi  wool  it  said  to  be  much  inferior  in  quality 
to  that  of  Marwar  or  Jeysalmere,  and  consequently,  while  a  niaund  of  Sirohi  wool 
seldom  fetches  more  t£an  R7  or  RS,  the  price  of  same  quantity  of  Marwar  or  Jey- 
salmere wool  varies  from  R12  to  R25.  l*he  best  wool  is  obtained  at  the  second 
shearing  after  the  cold  weather. 


*  To  Bombay  vid  Madar  and  Pindwara. 
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Statement  showing  the  estimated  quantity  of  vool  produced  in  the  Kishen- 

gurh  State, 


Exported- 

Amy  facts  reoardino 

Estimated 
produce. 

Fabrics 
locally  made. 

Prices. 

Present  state 
of  the  trader 

Mda. 
I9O00 

Mds. 
700 

f  1)  Ghooghi. 
(2)  Chakma. 
(3)Kamal,etc. 

Wool  is  sold  at  R18  per 
maund. 

Kamal,  from  ^i  to  R3 
per  piece. 

Ghooghi  from  8  annas  to 
R2 ;  Ausan  from  2  an- 
nas to  hi ;  and  Chakma 
from  8  annas  to  Ri 
and  4  annas  per  piece. 

A  little  in- 
crease in  the 
trade  com- 
pared with 
last  year. 

IV.— PANJAB 

.  So  much  has  been  said  regarding  the  Himdiayan  sheep  that  it  is 
scarcely  necessary  to  enlarge  on  that  subject  Hodgson's  description  of 
the  two  great  trans-Himdlayan  breeds  and  the  two  cis-Himalayan  breeds 
is  fully  applicable  to  the  Panjdb.  What  is  more  wanted  in  this  place 
is  some  account  of  the  breeds  of  the  plains,  for  the  Panjdb  may  fairiy  be 
characterised  as  the  chief  wool-producing  province  of  India.  It  is  all  the 
more  to  be  regretted  therefore  tnat  absolutdy  nothing  has  been  published 
r^arding  the  various  breeds  of  the  province.  The  dumba  sheep  is  fairiy 
plentiful,  but  it  seems  probable  the  greatly  fattened  tail  should  scared y  ble 
regarded  as  characteristic  of  a  particular  rac^  or,  at  all  events  it  should  be 
admitted  that  there  are  several  distinct  breeds  which  all  possess  that  pecu- 
liarity. While  unable  to  furnish  a  detailed  account  of  the  breeds  of  Panjdb 
sheep,  it  may  safely  be  affirmed  that  there  are  several  distinct  forms, 
some  that  approach  the  Cdgia  (such,  for  example,  as  the  Tarai  or  Siwatik 
sheep),  others  that  blend  towards  the  Afghan  races,  while  still  others  ap- 
proach  the  type  of  the  Sind,  Baluchistan,  and  Rdjputana  breeds.  The 
Hazdrarace  has  for  some  time  attracted  considerable  attention,  and  effort 
was  made  for  many  years  to  improve  it  by  cross-breeding  with  the 
merino  sheep. 

A  monograph  of  the  woollen  manufactures  of  the  province  was  issued 
by  the  Government  in  1884-85.  The  author  of  that  useful  report  (Mr. 
Johnstone),  while  furnishing  particulars  of  the  manufactures  ana  trade,  is 
silent  as  to  the  nature  of  the  wool  produced,  or  the  breeds  of  sheeo  in  the 
province.  A  still  older  publication,  Mr.  Baden  Powell's  Panjdb  Products, 
furnishes  certain  pieces  of  information,  omitted  by  the  subsequent  com- 
pilers, who  have  dealt  with  the  subject,  and  the  Journals  of  the  Panjdb  Afrri- 
cultural  Society  contain  many  still  older  and  very  useful  papers.  The 
writer  considers  a  selection  of  brief  notices  from  these  sources  of  informa- 
tion, while  lacking  cohesion  and  continuity,  may  serve  a  useful  purpose. 

Himalayan  Shbbp  and  Wool.— Lord  William  Hay,  while  Deputy 
Commissioner  of  Simla,  wrote  in  1853  the  following  letter  {Jour,  Agrt' 
Hort,  S0C.9  Panjdb),  which  deals  with  the  subject  of  the  Himalayan  wool 
as  also  with  pashm: — 

"The  wool  consumed  by  the  people  of  these  States,  as  well  as  of  M a ndee  and 
Sukeytf  is  imported  from  the  plains,  or  produced  at  the  fairs,  annually  beldat  Rampar. 
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The  wool  and  pashm^  brought  to  these  fairs  for  sale,  are  obtained  from  a  peculiar 
breed  of  sheep  and  ^oats,  found  only  in  those  elevated  regions,  lyingnorth  ana  north- 
east  of  the  great  Hiindla>an  range,  and  known  as  Great  and  Little  Tibet  and  Chinese 
Tartary.  The  sheep  is  called  Biart^^,  and  i  s  wool  b  remarkable  for  its  softness  and 
length  of  staple. 

The  pashm  or  shawl  wool  is  the  under-fleece  of  the  goat,  and  is  singularly  soft 
and  fine.  There  are  two  kinds  of  pashm :  the  black  or  rather  grey,  called  shabri, 
and  the  white  odled^ ^Mm  or  pashm.  From  the  latter  are  manufactured  the  shawls 
lor  which  Kashmir. is  so  famous>  and  from  the  former  vanous  stuffs  known  as  Patti 
or  pushminas. 

The  great  marts  for  the  sale  of  wool  ^nd  pashm  are  Rodok  and  Garoo  or  Gartal, 
both  places  situated  within  the  limits  of  the  Chinese  Empire.  Rodok  is  a  town  of  about 
300  houses,  on  the  right  bank  of  the  Indus,  about  halt  wav  between  Leh,  the  capital 
of  Ladak,  and  Garoo.  At  this  place  wool  a.nd  pashm  are  always  procurable,  but  no 
lair  appears  to  be  held  at  it.  Garoo*  on  the  other  hand,  is  a  spot,  situated  in  the 
midst  of  a  very  elevated  and  rugged  province  of  Tartary,  and  marked  by  only  one  or 
two  houses  belonging  to  the  Gurpans  or  Chinese  representatives,  and  a  collection  of 
black  tents  belonging  to  Tartar  shepherds,  who  remain  there  during  the  summer 
months  for  the  purpose  of  selling  their  wool,  and  pasturing  their  sheep;  at  this  place, 
which  is  the  most  important  wool  mart  in  the  Chinese  I'artary,  a  fair  is  annually  held 
during  the  month  of  Bhadon.  When  the  wool  is  purchased,  it  is  without  loss  of  time 
packed  on  the  backs  of  sheep  and  goats,  and  the  merchants  start  off  towards  their 
various  destinations.  Pashm  is  chiefly  purchased  for  the  Kashmir  and  Rampur 
markets  ;  some,  however,  finds  its  way  to  Sultanpur  in  Kulu,  and  a  little  to  the  plains, 
vid  Garhwal  and  Kumaon. 

The  principal  fair  at  Rampur  is  held  in  the  month  of  November,  and  lasts  about 
thiee  days.  The  pashm,  is  sold  for  readv  money  alone,  and  bought  up  by  Kashmiris 
from  Amritsir,  Ludiana  and  Nurpur.  Of  white  ^oxAm  not  less  than  600  maunds  are 
annually  disposed  of.    Of  black  not  more  than  i  co  maunds. 

The  roads  in  these  regions  consist  of  narrow  foot  paths,  barely  passable  for  goats 
and  sheep,  traversing  the  wildest  and  most  inhospitable  regions,  crossing,  every  now  and 
thtn,  rivers  bridged  by  a  fragile  net-workof  twigs,  and  traversing  passi»s  15,000  feet 
high,  and  covered  at  all  seasons  of  the  year  with  deep  snow.  Owing  to  this  want  of 
reads,  sheep  and  goats  only  are  used  for  the  conveyance  of  merchandize.  For  this 
purpose,  the  *heep  and  goats  of  Chumba  are  most  highly  prized,  being  remarkable  for 
great  strength  and  uncommon  endurance.  Thirty  seers  is  the  usual  load,  but  sl  pucka 
maund  is  often  carried  by  a  stout  sheep  or  goat.  The  sheep  cost  about  K2-8  to 
R3«8,  while  goats  average  from  Ri-8  to  R2-8.  The  traders  in  wool  are  for  the  most 
part  inhabitants  of  Piti,  Lahoul,  and  Kunawur.  Tliey  resemble  or  rather  are  identi- 
cal with  the  Tartars  of  Tibet.  Their  religion,  language,  manners,  and  customs  are 
the  same.  They  rarely,  however,  come  lower  than  Rampur,  being  terribly  afraid 
of  the  heat  of  the  lower  hills  even  during  the  winter  months. 

^  The  enquiries  I  have  made  l^ave  no  doubt  in  my  mind  that  the  supply  of  Tartar  wool 
is  inexhaustible.  A  wealthy  and  highly  intelligent  merchant  of  Rampur  assured  me  that 
the  supply  would  always  eoual  the  demand,  however  much  it  might  increase,  and 
he  mentioned  in  proof  of  what  he  asserted^  tliat  before  the  annexation  of  the  Panjdb 
wool  and  pashm,  to  the  amount  of  a  laKh  and  a  half  of  rupees,  were  annually  sold  at 
Rampur.  I  do  not  feel  competent  to  give  a  decided  opinion  aa  to  the  qualitv  of  the 
wool.  Sufficient  attenti<>n  is  not  perhaps  as  yet  paid  to  its  cleanliness,  but  I  doubt 
not  that  this  will  be  rectified  as  soon  as  the  Tartars  discover  that  the  price  of  wool 
depends  very,  much  on  its  cleanliness,  and  that  by  cleaning  it  carefully  its  bulk  is 
reduced  by  nearly  one-half."    {p,  180-184), 

Oaptain  T.  Hutton,  in  a  letter  which  shortly  after  appeared,  reviewed 
Lord  W.  Hay's  opinions,  and  added  much  additional  information.  It  will 
also  be  found  from  the  republication  of  his  communication  which  follows, 
that  he  strongly  recommended  the  formation  of  sheep  runs  on  the  higher 
Himalaya,  and  urged  persistent  crossing  with  the  merino  sheep,  on  the 
soft  woolly  indigenous  stock,  until,  as  in  the  Cape  of  Good  Hope,  a  locally 
improved  race  had  been  developed.  He  was  of  opinion  that  a  wool  of 
great  fineness  would  thus  very  likely  he  produced  which  would  readily 
command  a  market.  It  may,  however,  be  said  that  the  general  spirit  of 
Hodgson's  investigations  revealed  the  existence  of  breeds  of  sheep  on 
the  Himdlaya  that  without  any  crossing  might  in  themselves  be  greatly 
improved  and  made  a  source  of  positive  wealth  to  India.    Tl^  chief 
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objections  are  the  indolence  of  the  people  and  the  want  of  sufficient  and 
cheap  means  of  export.     Hutton  wrote : — 

"  Samples  oHhe  wool,  termed  bianjgri,  hi^ve  more  than  once  been  transmiti^ 
to  England  for  inspection^  and  the  answer  returned  has  always  been  to  the  eSect 
that  while,  on  the  one  hand,  the  wool  in  its  present  state  b  too  hae  and  too  de6cient 
in  felting  properties  to  render  it  suitable  for  any  of  our  existing  mannfactures,  the 
expense  of  cleaning  it  from  hairs  with  which  it  is  intermixed^  would,  on  the  other 
hand,  entirely  exclude  the  article  from  the  market." 

"  In  former  years  the  Government  of  this  country  made  eriquiries  as  to  the  pos- 
sibility of  procuring  supplies  of  this  wooi»  and  appointed  an  agent  (the  late  Oaip- 
tain  P.  Gerard,  if  1  mistake  not)  to  receive  it  at  Kotgarh  beyond  Simla;  bot  al- 
though there  was  found  to  be  -  no  difficulhr  in  obtaining  the  article,  its  dirty  state 
rendered  it  so  thoroughly  useless  to  the  European  manufacturer,  that  the  specida* 
tion  was  abandoned;  that  the  biangi,  or  Tartar  wool,  might,  therefore,  be  pro- 
cured in  quantities  equal  to  any  demand  that  might  be  made  for  it,  is  doubtless 
quite  true;  and  Lord  W.  Hay,  while  admitting  this,  states  at  the  same  time 
that,  *  sufficient  attention  is  not  perhaps  as  yet  paid  to  its  cleanliness,  bat  he  doubts 
not  that  this  will  be  rectified  as  soon  as  the  Tartars  discover  that  the  price  of  wool 
depends  very  much  on  its  cleanliness,  and  that  by  cleaning  it  carefully  its  bulk  is 
reduced  by  nearly  one-half.*  Here,  then,  is  the  very  pomt  upon  which  we  are 
at  issue,  and  which  amounts  to  this,  namely,  that  the  wool  which  the  British  manu- 
facturer has  more  than  once  pronounced  to  be  unsuited  to  its  wants,  is  procurable 
in  any  quantity!!'* 

"As  to  the  question  of  cleaning  it.  Lord  W.  Hay  is  perhaps  not  aware  that 
the  dirty  condition  of  the  wool  of  which  the  manufacturer  complains,  is  not  owiB|^  to 
dust  and  animal  filth,  which  might  easily  be  washed  out  either  before  or  after  sheanng^^ 
but  to  the  intermixture  of  hau*,  all  of  which  has  to  be  thrown  out  before  the  wool 
can  be  rendered  fit  for  use;  audit  is  the  expense  attending  upon  this  cleansing 
process  that  would  raise  the  price  so  much  as  to  exclude  the  wool  from  the  market.** 

"  That  the  Tartar  either  would  or  could  cleanse  it  from  hairs  b  not  to  be  expected, 
and  I  doubt  that  he  would,  even  if  he  could  do  so,  because  in  his  unenlightened  eyes, 
reducing  the  bulk  '  by  nearly  one-half,'  would  be  regarded  as  tantamount  to  throw- 
ing away  one-half  of  his  produce ;  quantity,  not  quality,  being  hk  motto,  and  dirt 
being  an  especial  favourite  !  As  yet,  therefore,  the  Question  does  not  appear  to 
have  been  advanced  one  step  beyond  the  position  it  held  some  twenty  years  €tgo  ! 
The  course  to  be  pursued  is,  as  1  fonnerly  pointed  out,  to  purchase  a  flock  or  flocks 
of  Tartar  ewes,  and  serve  them,  under  European  supenntendence,  with  well-sdected 
merino  rams ;  by  which  means,  in  the  course  of  two  or  three  years,  the  hair  would 
be  entirely  eradicated,  and  a  pure  and  valuable  fleece  be  ready  for  exportation  to 
the  mother  country,  and  let  me  add,  for  successful  comi>etition  with  the  very  finest 
wools  procurable  m  the  markets  of  Europe.  There  is  no  locality,  that  1  am 
aware  of,  better  adapted  for  an  experiment  of  this  kind,  than  the  heiehts  beyond 
Cheen  in  Kunawur,  and  thence  upwards  through  the  Tartar  district  of  Huogruag; 
in  fact,  the  very  country  that  will  shortly  be  opened  up  by  the  completion  of  Ijhe 
new  road  into  Tibet.  There  the  runs  would  be  entirely  beyond  the  influence  of  the 
monsoon,  and  an  abundant  pasturage  be  found,  if  it  were  thought  advisable  to  ex- 
periment upon  them,  for  both  the  cis-and  trans-Himilayan  breeds  of  sheep." 

''From  Cheenee  upwards  to  the  head  of  Kunawur,  the  cis-Himilayan  breed 
with  coarser  wool  might  be  advantageously  located  and  improved,  and  made  ta 
equal  the  Australian  breed ;  while  immediately  across  the  intervening  range  at  the 
back  Soongnum,  the  Tartar  district  of  Hungrung  presents  itself  for  the  cultivatioa 
of  the  finer  biangi  wool  amidst  pastures  ch  worm  wood,  and  other  plants  which 
constitute  the  natural  and  appropriate  food  of  the  Tartar  sheep,  and  upon  which 
alone  they  appear  to  thrive.  Thus,  as  the  Australian  wool  was  at  lengthy  pro- 
duced from  repeated  crosses  of  the  merino  and  British  sheep,  in  a  dry  climate 
peculiarly  adapted  to  its  growth,  so  in  the  trans-Himilayan  portion  of  Kunawur 
may  repeated  crosses  of  merino  and  Himilayan  sheep  be  productive  of  a  wool  in 
all  respects  as  good ;  while  in  the  Tartar  regions  a  cross  of  the  merino  and  the 
Tartar  sheep  maybe  expected  to  produce  a  fleece  superior  to  any  now  known.* 
Both  these  experimental  farms  would  be  within  easy  distance  of  each  other,  and 
remain  under  tne  watchful  eye  of  a  Superintendent  and  suitable  assistants,  whose 

•  All  past  experience  would  seem  to  strongly  support  the  view  that  the  improve- 
ment aimed  at  might  be  attained  by  the  natural  process  ol  selection  and  only  perfected 
where  found  necessary,  by  crosses  of  breeds,    Ed^,  Diet,  Econ,  Prod. 
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duty  it  woaldbe  toattead  to  the  serving  of  the  ewes,  the  lambi«s»  shearing,  beakh  of 
the  flock,  and  other  duties  belonging  to  such  an^  undertaking,  and  who  from  his 
centrical  position  at  Soongnum,  or  on  the  heights  of  Hungning,  might  travel  alter- 
nately to  either  side  as  occasion  required.  He  would  also  take  measures  for  the 
housing  and  feeding  of  the  flocks  during  the  winter,  a  duty  whkrh,  if  left  to  natives, 
woafd  never  be  effectually  perfiormed.  Tracts  of  land  might  be  brought  under  culti- 
vation fbr  tnmips,  which  grow  to  a^  goodly  sii*  at  Soon^num;  whiFe  a  yellow 
flowering  kioeme  grows  welK  on  the  higher  tracts  around  Hungoand  Chango  in 
Hungmnr." 

"'rnshort,  the  experiment  is  well  worth  the  trial,  and  if  carried  out  in  the  spirit 
of  liberality,  cannot  fait  to  meet  with  brilliant  success,  for  even  should  the  supplies 
from  Australia  continue,  our  Indian  6ne  wools  would  always  command  a  sale  even 
if  not  superior  to  the  exports  from  the  colonies ;  while  in  all  probability,  our  Himi- 
layan  peaks  would  soon  produce  a  fleece  peculiar  to  those  elevated  tracts,  and  be 
tFiie  means  of  introducing  stiU  finer  fabrics  to^*  the  notice  and  the-  admiration  of*the 
European  world. ^ 

PanjAb  P&ains  Woox. — Tlie  followitig  passages  from  the  older  patpcrs 
which  appeared  in  the  Journals  of  the  Panjib  Ag^cultural  Society,  and 
which  were  afterwards  republished  in  a  volume  of  Select  Papers  up  to  1862, 
may  help  to  convey  some  idea  of  the  wool  of  this  province.  It  will  be 
found  that  a  committee  of  the  Society  urged  the  desirability  of  experiments 
at  cross-breeding  some  of  the  races  of  Panj^b  sheep  with  stock  from  Aus- 
tralia; (Conf.  vjtth  p.  613.)  The  sheep  of  the  Sind  Sagor  Doab  was 
regarded  as  the  best  and  that  with  which  experiment  might  in  the  first 
instance  be  performed.  It  does  not  appear  that  the  recommendation  was 
ever  seriously  undertaken,  however,  but  Mr.  Barnes  (in  a  report  also  fur- 
nished befow,  p;  613)  will  be  seen  to  have  deprecated  the  idea  of  any  possible 
improvement  through  crossing  with  foreign  blood.  So  far  as  the  author 
has  been  able  to  learn,  from  the  perusal  of  a  very  extensive  literature  on 
Indian  sheep  and  wool,  it  would  seem  as  if  Mr.  Barnes  had  been  proved 
more  nearly  correct  than  the  writers  who  ureped  that  **  it  was  a  matter  of 
immediate  importance  to  import  rams  from  Sydney."  Selection  (such  as 
tried  temporarily  by  Mr.  Robertson  at  Madras,  p.  635)  so  as  to  eliminate 
stock  that  produce  kemp  hairs  and'' to  obliterate  parti-coloured  animals, 
would  seem  a  more  likely  step  towards  improvement  (when  taken  in  con- 
junction with  the  crossing  of  Indian  breeds,  till  a  degree  at  least  of  supe- 
riority had  been  fixed),  rather  than  by  the  importation  of  widely  distinct 
races,  for  the  purpose  of  immediate  crossing. 

In  Ferozporb.— Mr.  E.  BrandrethwfoteiniSsa:— "The  wool  produced  to  the 
west  of  a  line  drawn  from  Mukoo  through  Zeera  downwards  to  Fureedkote,  is  all 
white  wool;  to  the  eastward  of  this  line  the  sheep  are'  prihcii)ally  black.  About  800 
maunds  of  white  wool  are  said  to  beproduced  in  this  district  in  the  course  of  the  year. 
About  400  maonds  in  Mumdote  and  about  the  same  quantity  in  Fureedkote.  The 
wool  trade  appears  now  to  be  the-principal^trade  of.Feeroxpore ;  about  forty  thotisand 
maunds  are  said' to  have  been  shippecr  for  Bombay  in  the  course  of  the  last  three 
j^ears.  The  value  of  the  export  in  wool  may  be  set  down  as  upw«rd^  of  a  lakh  of 
rupees  per  annum."  Mr.  W.  Ford  wrotei— "To  ensurea  good'supply  of  wool, 
attention  should  be  paid  to  the  breed  of  sheep.  Wool  should  be  carefully  picked 
before  packing  r  this  may  bedbne  by  putting  it  into  a*  tank  and  stirring  it  al)out  well, 
so  as  to  get  rid  of  alt  dirt  (which  materially  injures  its  sale) ;  it  should  then  b^  care- 
fully packed  qnite  dry,  as  it  is  very  liable  to  ignite.'^ 

In  MooLTAN.— Mr.  W.  Forcf  writing  in?  1852,  says:— "To  ensure  a  good 
supply  of  wool,  attention  should  be  paid  to  the  breed  of  sheep;  those  of  this  districtare 
longer  than  the  Futtehgurh  sheep,  but  have  large  heads,  clumsy  legs,  longf  ears,  long 
packs,  long  tails,  and  are  under-bred  in  every  way ;  their  wool  is  also  inferior.  There 
IS  also  a  |[reat  difference  between  the  sheep  of  the  Mooltan  district  and  those  of  Sind 
about  Haiderarbad;  there  the  sheep  are  constantly  crossed  with  the  Kabul  or  dhoomba, 
are  larger,  and  their  wool  more  abundant  and  finer  :  I  have,  however,  observed  that 
sheep  crossed  with  the  dhoomba  are  very  liable  to  disease  at  kaJiore,  Mooltan,  and 
Umballa :  probably  they  find  the  heat  too  great;,  they,  however,  appear  t«>  flourish 
about  the  lower  range  of  the  Rawul  Pindi  dntrict.  The  wool  of  the  Simla  sheep  is 
much  finer  than  that  of  the  Mooltan  sheep,  the  consumption  is  greater  thaathe  supply, 
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so  a  gpreat  deal  of  plain  wool  is  imported.    In  18^1,  the  Mooltan  district  contabed     t 
about  48,000  sheep,  as  far  as  1  can  ascertain.    Eadi  sheep  is  sheared  twice  a  year, 
which  ^ves  |  of  a  seer  of  wool  for  each  sheep ;  on  48.000  sheep  this  will  give  36,000 
seers;  a  seer  is  equal  to  80  Company's  rupees.    Peroaps  i  of  this  amount  of  wool 
oug^t  to  be  deducted  for  Iambs." 

In  Jhung.— Major  Q.  W.  Hamilton  wrote  in  185a:— "The  sheep  of  this  dis- 
trict are  superior  in  appearance  to  those  I  have  seen  in  other  parts  of  India,  black  and 
fied  sheep  being  less  common  than  white,  and  the  breed  might  doubtless  be  improved, 
he  sheei>  in  the  district  has  been  estimated  at  150,000,  but  the  pasturage  is  sufficient 
to  maintain  a  much  larger  number,  perhaps  ten  times  as  many.  Sheep  thrive  well  in 
this  climate,  and  are  a  profitable  stock,  being  bred  not  merely  for  wool,  but  for  tfaetr 
milk,  and  are  seldom  sold  to  the  butcher." 

GoojBRAT. — ^*  The  Goojerat  district  does  not  seem  to  possess  many  sheep ;  Rawal 
Pindi  has  large  flocks  of  the  common  black  sort,  but  below  the  Salt-range,  and  in  the 
Shahporb  district  the  animal  is  much  larger  than  any  1  have  seen  elsewhere  in 
India.  The  colour  is  white,  with  black  on  the  ears,  and  spots  of  black  on  the  body. 
The  ears  are  peculiarly  large  and  pendulous," 

In  Jhblum.— Captain  Browne  in  1852  wrote:— "If  this  wool  be  fit  for  the 
European  market,  it  would  be  well  worth  the  while  of  Government  to  eadeavoor  to 
improve  the  indi|;enous  breed  by^  the  introduction  of  some  merino  sheep,  1  am  in- 
duced to  make  this  recommendation  from  having  observed  the  effects  of  tnis  measure 
at  the  Cape  of  Good  Hope,  where  a  comparatively  profitless  breed  of  sheep  has  been 
exchanged  for  the  well-paying  merino.  The  climate,  too,  of  the  Salt-range  approxi^ 
mates  very  nearly  to  that  of  the  barren  hilly  country  of  South  Africa,  and  the  grass  iQ 
our  low  huls  seems  very  nearly  described  in  the  foflowing  extract  from  a  work  whidi 
touches  on  sheep  farming  at  the  Cape : 

'  These  animals  thrive  best  (speaking  of  the  merino)  In  those  places  which  appear 
almost  bare  to  the  eye  of  the  casual  observer,  but  exhibit  to  the  nice  discriminator, 
short  tufts  of  light  curly  vegetation  sprinkled  over  the  <velt' among  loose  stones 
and  undulations  and  underbushes  On  an  acre  of  such  ground  a  sheep  wiU  keep  him- 
self fat,  free  from  disease,  and  in  condition.'" 

'*The  fleece  of  one  sheep  at  the  Cape  is  reckoned  by  the  same  author  to  weigh, 
on  an  average,  about  two  and  a  half  pounds,  and  is  valued  at  one  shilling  and  six* 
pepce  per  pound  at  the  lowest  rate.  Thb  calculation  was  made  in  1817,  but  I  don't 
know  what  the  price  of  wool  may  be  at  this  time.  "  In  this  district  a  sheep  is  shorn 
twice  a  year,  ^nd  the  fleece  may  average  one  seer,  or  two  pounds,  and 'with  an 
improved  breed  it  would,  no  doubt,  be  considerably  more,  as  well  as  of  greater  value. 
The  quantity  of  wool  produced  in  the  whole  district  is  estimated  at  2,500  maunds.** 

In  GooGAiRA. — <' About  1,600  maunds  of  wool  are  annually  produced  in  the 
whole  district,  at  least  one-half  of  which  is  worked  upon  the  spot.  The  remainder  is 
sold  to  SowdagUTSy  who  come  for  the  purpose  from  neighbouring  towns«  The  average 
nerik  is  5  seers  per  rupee." 

In  Lahore,  etc.— Mr.  J.  Wedderburn  wrote  in  185a  \ — **  From  the  enquiries  1 
have  instituted,  it  appears  that  native  wool  of  all  kinds  can  be  procured  in  this  district 
in  the  cold  season  to  the  extent  of  3,200  maunds.  Kusoor,  2,000  maunds  :  Choonean 
1,000  maunds ;  Lahore,  200  maunds.  It  is  of  three  sorts :  ist,  white ;  2nd,  brown  ;  3rd, 
black.  The  white  wool  is  the  most  plentiful,  and  is  of  two  kinds.  The  finest  is 
obtained  from  the  back  of  the  sheep,  and  is  used  in  the  manufacture  of  looes,  or  ligbt 
blankets,  the  texture  of  which  is  lilce  that  of  shawls,  but  very  much  coarser.  The 
market  rate  is  Rio  per  maund,  while  wool  of  inferior  quality  is  collected  from  the 
neck,  legs,  and  btlly  of  the  sheep.  It  is  used  in  coarser  fabrics,  and  sells  at  R8-8 
per  maund.  The  remarks  refernng  to  the  white  are  applicable  to  the  brown  wool. 
The  black  wool,  employed  extensively  in  the  manufacture  of  common  blankets,is  sold 
at  R6-8  per  ijaaund. 

«  The  sheep  are  sheared  twicQ  in  the  vear ;  half  a  seer  of  wool  is  obtained  from  a 
sheep,  at  eaqh  shearing,  or  one  seer  annually.  The  hair  of  goats  is  employed  only  iq 
making  ropes  and  coarse  blanket  bags  for  placing  on  bullocks  when  they  carry  loads. 
There  IS  a  fine  kind  of  wool  known  aspaskmina,  which  is  brought  into  the  Panjib 
from  Bokhara  and  Tibet  during  the  cold  season.  Amritsar  is  the  only  mart  at  which 
it  can  be  purchased.  Dhossa,  a  thick  warm  covering  for  the  Nativ^is  made  from 
the  wool  purchased  at  Bokhara,  while  of  that  brought  down  from  Tibet  the  finest 
shawls  are  manufactured,  The  Bokhara  wool  Is  at  Ri-io  per  seer.  The  Tibet 
wool  at  R2  per  seer;  50  qr  60  n^iunds  of  pashmina  copid  be  purchased  at 
Amritsar  in  one  season.  The  seer  b  8q  Company's  rupees,  and  40  s^ers  make  a 
maund."  .... 

Mr.  Q.  O.  Barney  wrqte ;— '*  A9  to  quality,  th«  wqol  of  (hb  covntry  ^  ■^d  and 
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wiry.  The  back  of  the  animal  furnishes  the  best  sort ;  and  young  lambs  of  course 
have  a  finfer  wool  than  older  sheep.  But  coarse  as  the  material  is>  it  is  evidently 
rising  in  Talue^  and  t>ecoming,  hy  way  of  the  Indusi  an  article  of  European  demand. 
I  do  not  anticipate  niuch  benefit  even  from  crossing  the  breed  of  indigenous  sheep 
with  other  species.  The  hill  sheep  will  not  stand  the  climate  nor  the  rains.  They 
are  regularly  driven  across  the  hign  ranges  to  eet  out  of  the  influence  of  the  mon- 
ftoon ;  and  when  the  Cross  becomes  acclimated,  I  fear  that  the  wool  will  become  as 
hard  and  wiry  as  the  indigenous  produce. 

*'  Soft  wool  is  produced  only  in  temperate  regions ;  as  the  power  of  the  sun  dimi- 
tiishes,  the  natural  covering  b(M:ontes  warmer  and  of  finer  texture,  until  in  the  arctic 
Ivastes  above  the  Himalaya,  the  Wool  becomeis  so  soft  as  to  change  its  nature  and  to 
afford  material  for  shawls  under  the  name  of  '  pashfn,* 

**  I  do  not  mean  to  assert  that  the  native  breeds  cannot  be  improved,  but  I  am 
not  sanguine  that  any  gfreat  advantage  will  ensue  from  crosses.  The  climate  will  be 
sore  to  degenerate  the  quality  as  the  produce  of  all  temperate  countries  invariably 
degenerates,  when  transplanted  to  a  tropical  climate  " 

So  much  interest  appears  to  have  been  taken  some  thirty  years  ago  in 
the  subject  of  Panj^b  wool  that  a  Committee  of  the  Panjib  Agricultural 
Society  was  convened  to  investigate  and  report  on^  the  possible  means  of 
Improvement.  The  report  drawn  up  by  the  Committee  is  of  such  interest 
that  no  apology  need  be  g^iven  for  the  still  further  republication  from  the 
Society's  Journals  of  the  following  j— 

Report  of  Committee  on  Wool^  t8S2, 

*'Wlth  feference  to  the  improvement^  in  (Quality  of  the  Pan  jab  wool,  jrour 
Committee  observed  that,  although  an  increased  demand  shows  the  article  to 
be  of  some  value*  yet  its  inferiority  is  admitted  on  all  hands.  But  the  European 
authorities,  who  have  been  consulted,  unanimously  state  the  wool  to  be  capable  of 
improvement,  and  that  superiority  can  be  best  attained  by  crossing  the  breed  of 
sheep.  Your  Committee  will,  thefefore^tum  their  attention  to  the  best  mode  of  cross- 
ing. The  fine  faces  of  Himdla^an  and  Tibetan  sheep,  with  their  soft  and  downy 
fleeces,  are  of  the  utmost  consideration.  But  it  is  to  be  feared  that  the  animal, 
being  a  native  of  cold  fsg^ions,  would  not  beaf  the  climate  of  the  plains,^  and  that  the 
fleece  would  rapidly  become  coarse  and  hairy.  If,  in  any  of  the  plain  districts  of 
India,  there  should  be  found  a  breed  of  sheep,  producing  wool  superior  to  that  of  the 
Panj^b,  a  crossing  with  such  a  breed  would  certainly  succeed.  There  are  excellent 
Attstralian  breeds,  whk:h  might,  perhaps,  easily  become  acclimatized  in  the  P^njdb ; 
and  it  is,  in  your  Committee's  opinion,  a  matter  of  immediate  importance  to  import 
rams  from  Sydney.     Con/,  withp,  6ti. 

•*  With  respect  to  the  locality,  in  which  it  would  be  most  expedient  to  rear  flocks 
of  an  improved  breed,  your  Committee  have  information  before  them,  which  leads  to 
the  conclusion  that  the  best  breeds  of  sheep  below  the  hills,  are  to  be  fouiid  in  the 
upper  portion  of  the  Sind-Sagar  Doab.  The  climate  there^  too,  Is  somewhat  milder 
than  in  other  plains  districts.  ' 

It  was  also  recognised  that  an  important  step  towards  improvement 
would  be  obtained  by  a  report  on  as  exhaustive  a  collection  as  possible  of 
the  existing  qualities  of  Panjib  wool.  It  seems  likely  that  the  local  Inform- 
ation, from  the  districts  (quoted  above),  was  furnished  in  connection  with 
thepreparati6n  of  these  collections.  The  samples  brought  together  were  sent 
to  Europe  and  examined  by  an  expert  of  high  standing.  The  report  was 
communicated  to  Dr.  F.  Royle,  and  by  him  was  transmitted  to  the  Pan  jib. 
The  expressions  of  opinion  there  made  are,  however,  as  applicable  to  the 
wool  of  the  present  day  as  to  that  of  1854,  and  the  report  may,  therefore, 
be  here  furnished  t — 

•*  Sir, — Having  had  the  forty-two  specimens  of  sheep  and  goats'  wool»  and  two 
of  silk  forwarded  by  the  Indian  Government  from  Lahore,  examined  by  those  well 
acquainted  with  these  products  and  their  value  m  the  market  here,  I  b^  to  submit 
the  following  report  with  the  appended  tabular  statement.  In  this  I  have  arranged 
these  wools  according  to  their  nature  and  the  places  from  which  they  have  been  sent. 

"  Mr.  Southey,  so  well  known  for  the  attentk>n  whkh  he  has  for  so  many  years 
pakl  to  Colonial  wool,  has  long  been  anxious  about  the  wools  imported  of  late  yeara 
from  Bombay,  and  which  he  has  said  would  come  largely  into  consumpbon  and  sell 
at  fair  prices,  if  they  were  sent  in  a  dean  state  to  market,  especially  tf  the  long  hairs 
were  first  picked  ont. 
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"  Of  the  specimens  sent  the  goat's  ^veol,  or  hair,  the  produce  of  Tibet,  which  is 
so  much  valued  for  the  manufacture  of  Kashmir  shawls,  is  less  esteemed  here  in  the 
state  in  which  it  is  sent,  because  long  hairs  are  mixed  with  the  fine  wool,  so  that  it 
cannot  be  worked  in  the  machinery  in  use,  until  the  hairs  have  been  first  picked 
out:  this  in  England  is  an  expensive  operation,  h  is  probable,  however,  that 
if  these  hairs  were  picked  out  in  India,  where  labour  is  so  much  chea|>er,  the  Tjbct 
wool  might  sell  at  remunerating  prices,  as  it  has  frequently  been  enquired  after  by 
those  engaged  in  the  manufacture  of  fine  shawls. 

"  The  black  wool  of  the  Pan  jib,  as  well  as  of  the  Umballa  district,  whkh  is  so 
much  used  in  North- West  India  for  «naking  blankets,  is  not  much  esteensed  hcav, 
as  there  is  a  prejudice  against  black  wools.  But  the  Goojerat,  Not.  12  wool,  b^g 
long  in  -fitaple,  would  be  useful  for  long  purposes,  and  might  ^1  at  FeonuoenitiDg 
prices,  and  that  of  Simla  is  of  fine  quality.  The  wools  placed  under  the  head  of 
m.xed  have  been  sent  as  white  or  black,  but  are  mostly  mixed.  They  are  little  ap- 
proved of,  and  would  probably  not  be  much  in  demand ;  some  of  them  Messrs. 
Southey  have  not  priced  as  being  unsaleable. 

**  The  white  wools  from  the  district  of  Simla  and  other  parts  of  the  ffitrtUayas, 
are,  of*  the  contrary,  thought  so  well  of,  that  there  can  be  no  doubt  of  their  being 
largely  consumed  in  this  countrji^  if  they  are  sent  to  market.  They  are  pronounced 
to  be  of  very  good  quality  and  English  in  characier,  probably  from  the  similarity 
of  the  Himdlayas  -to  an  European  climate.  These  wools  a«e  valued  at  from  nine 
pence  to  thirteen  pence  a  pound,  and  would  probably  sell  at  higher  prices,  if  sent  in 
a  cleaner  state  to  marlcet. 

**  The  white  woob  from  the  Panjdb  are  like  those  of  the  Himalaya,  of  a  kind  suited 
to  the  English  market ;  but  as  they  are  generally  mixed  with  long  hairs,  they  are  not 
priced  so  nigh  as  they  otherwise  would  be,  the  better  kinds  ranging  from  seven  pence 
to  ten  and  a  half  pence ;  but  if  the  hairs,  dirt,  etc.,  with  which  most  of  them  are 
intermixed,  could  be  picked  out,  where  labour  is  so  much  cheaper,  the  value  of  the 
wool  would  be  considerably  increased.  The  wools,  like  those  from  the  Himdlaya,  are 
pronounced  to  be  of  a  very  useful  quality,  and  that  there  is  no  doubt  large  quantities 
would  find  a  ready  sale,  and  probably  at  higher  prices  than  those  quot^,  if  sent  in 
a  clean  state." 

*•  Report  on  some  Wools  and  Silk  sent  from  Lahore,  with  observations  and 
probable  value  in  the  English  market,  by  Messrs.  Southey  ; — 

I.— Tibet  wools,  1st  sort,  white,  not  in  demand  in  English  markets,  and  of  bttle' 
value. 

3.— Tibet  wools,  2nd  sort,  white,  ditto. 

3. — Ditto,  2nd  sort,  black  (rather  brown)  ditto. 

10.— PasAm  nf  Bokhara  M6S  per  maund,  brought  by  way  of  Peshawar  ;  goat's 
wool  not  in  general  demand,  but  clean  varieties  might  sell  for  2s.  to  35.  per  tb. 

19. — Black  pashm,  ist  sort,  R1-4  per  seerj  these  are  all  stated  to  be  not 
in  g^eral  demand:  they  are  also  objected  to  as  bein|f  intermixed  with  long 
hairs.  If  these  were  picked  out,  some  of  the  white  kinds  might  be  saleable,  but  the 
black  kinds  only  at  very  low  prices. 

30.— Black  ^o^Am,  2nd  sort,  Rr  per  seer. 

21. — Ditto,  3rd  sort,  12  annas  per  seer,  ditto. 

22.— White  pashm,  2nd  sort,  K2  per  seer,  ditto. 

23.— Ditto,  3rd  sort  R2  per  seer,  ditto. 

Sheep's  wool,  Himdlayas, 
9.— White  lamb's  wool  from  Simla,  good  quality,  ii<^.;'good  long,  i^d,;  bat 
if  picked  clean,  both  would  sell  higher. 

24.— White  wool,  1st  sort,  Simla  district,  R2  for  2i  seers,  ditto. 

32.~White  wool«  Spiti,  within  the  Himalaya,  good  ;  but  rather  wanting  of  English 
character,  \od,toi\d, 

39.— White  wool,  Jung,  yellowish,  of  good  quality,  9d. 

Sheeff*s  wool  Panjdb  and  Amballa  Districts. 
5. — White  Panjdbi,   1st  sort,  Lahore,   Rio  per  maund  ;  white,  yellowish   rather 
Kempy,  i.e,,  with  long  hairs  intermixed,  3d, 

7. — Ditto  ditto,  Ferosepore,  Kempy,  yellowish,  but  a  useful  kind." 
Mr.  Baden  Powell,  who  published  some  ten  years  later  than  the  above 
reports,  particulars  of  the  Panjib  wool  trade,  in  connection  with  the 
Lahore  Exhibition,  treats  the  subject  under  three  sections:  ist  Pashm:  and, 
the  wool  produced  beyond  the  frontier,  including  the  dumba  wool  of 
Peshawar ;  and  3rd,  the  Panjib  plains  wool  including  the  improved  wooj 
of  the  cross-bred  Hankri,  sheep.     It  does  not  seem  necessary  to  say  any. 
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thing  further  on  the  subject  of  Pashm  than  will  be  found  in  the  separate 
chapter  below  on  that  fibre.  But  of  his  second  and  third  classes  one  or 
two  particulars  may  be  abstracted  from  Mr.  Baden  Powell's  remarks. 
Speaking  of  the  frontier  and  dumba  wool  he  says  :  "  The  trade  in  these 
•  wools  is  now  extensive,  both  by  the  Peshawar  and  other  routes  in  the 
North-West  Frontier.  There  is  also  a  very  considerable  export  to  Karachi 
and  Bombay.  It  is  a  remark  of  Barnes,  '  that  our  early  commer- 
cial connection  with  the  countries  on  the  Indus  was  sought  in  order 
to  find  vent  for  British  woollens,  while  the  existing  trade  was  almost  con- 
fined to  cottons ;  and  this  is  the  more  singular,  as  there  is  good  reason 
to  believe  that  in  return  for  these  cottons  we  shall  shortly  receive  raw  wool 
from  the  countries  of  the  Indus.'  **  This  anticipation,  adds  Mr.  Baden 
Powell,  has  now  been  completely  fulfilled.  Speaking  of  the  third  class — 
the  wools  of  the  Panjdb  proper— Mr.  Baden  Powell  says :  "  Wool  beine 
generallvt  in  the  Panjdb  at  least,  produced  without  artifice  or  skill, 
there  is  but  little  to  be  said  as  to  the  origin  and  progress  of  its  cultiva- 
tion. The  different  kinds  of  wool  are,  and  have  been,  localized  for  ages; 
the  attempts  to  improve  and  cross  different  breeds  have  been  few  and 
insignificant ;  and  there  seems  hitherto  to  have  been  no  desire  among  the 
Natives,  who  rest  abundantly  satisfied  with  the  breeds  that  exist,  and 
neither  know  nor  appreciate  the  benefits  of  improvement.  Whatever  has 
been  done,  such  as  the  attempted  introduction  of  merino  wool  into  Hazdr^, 
or  the  production  oi pashm  in  Spiti  is  due  to  European  endeavours.  Much 
remains  to  be  done  in  improving  and  extending  the  produce,  and  still  more 
in  introducing  good  methods  of  cleaning,  dressing  and  working  up  the 
wool."  Speaking  of  the  Hazdrd  experiments  Mr.  Baden  Powell  adds 
in  a  foot-note  to  tne  above  allusion  that  "the  Hazard  experiment  must, 
I  fear,  be  pronounced  a  failure ;  it  has  gone  on  for  some  time  past  always 
dying  a  slow  death,  although  not  yet  extinct.  The  people,  it  is  said,  do 
not  want  and  could  not  use  the  fine  merino  wool."  A  passage  from  the 
Revenue  Report  of  Hazdr^  will  be  found  below,  which  furnishes  fuller 
particulars  on  the  cross-breed  that  had  been  tried  prior  to  the  date  of 
the  report  {/552-6j),  and  it  need  only  be  added  that  apparently  the  subject 
has  since  been  entirely  forgotten.  At  all  events,  no  recent  reports  have 
appeared,  and  it  is  not  known  whether  the  breed  is  still  in  existence  or  not. 

But  to  conclude  this  abstract  of  the  opinions  held  about  the  time  of  the 
Lahore  Exhibition  (1864),  the  following  statement  of  the  two  chief  classes 
of  Panjdb  wools  may  be  furnished  from  Mr.  Baden  Powell's  Panjdb 
Products: — 

Wools  of  thb  N.-W.  Frontier. — "We  now  coma  to  the  second  class 
of  wools,  produced  at  or  about  Peshawar,  Kibul,  Kandahar,  and  Persia  or  Kirmin. 

The  most  interesting  varieties  of  wool  arc,— /s^.  that  of  the  dumbn,  a  large 
tailed  sheep,  at  Peshawar  and  Kdbul ;  from  the  latter  place  it  obtams  the  name  of 
*  Kabli  pashm  f  it  b  used  in  the  manufacture  of  •  cA^^o*  *  (cloaks  with  sleeves) 
as  worn  by  the  Afghans. 

M/^.— Is  V^^ '  the  hair  of  a  goat  common  in  and  about  Kibul;  fabncs  called 
'  paitu  '  are  made  from  this. 

Srd—U  Kirmdni  wool,  a  beautiful  white,  very  soft  wool,  produced  at  KirmAn,  it 
is  called  *  Wahah  Shdhi.*  .    ,    ,     , 

^*— There  is  a  Kandahari  and  Bukhira  wool,  among  which  we  may  mclude  the 
Karakuli  Iamb  skins  *  of  Bukhdra. 

•  The  lamb  skin  (with  the  fleece  on)  of  Karakul,  a  district  about  20  cos  distant 
to  the  south  of  Bukhdra.  is  famous.  About  ten  lakhs  of  rupees  worth  of  these  skin« 
(the  produce  of  Karakul  and  other  districts  of  Bukhara  all  being  called  «*  karakuUy* 
b  annuallylexported  from  Bukhara,  to  Persia,  Turkistan,  Russia,  K&bul,  and  India. 
Thegreatestquantity  goes  to  Persia,  where  the  people  make  caps  of  **  Karakul," 
called  "pufakh.*'  A  piece  of  the  best  description  ot  "  Karakuli ^"^  sells  from  R25  to 
to  R 16  in  Persia. 
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Wool  obtained  from  the  fat-tailed  variety  of  sheep  is  used  in  the  manafactare  of 
clothes  and  carpets,  and  also  exported  to  India.  It  is  of  wide  distribution  ;  the  sheep 
abound  at  Peshawar,  Kdbul,  Kandahar,  Herat,  and  other  places;  Kelat  and  the 
8urroimdin{!  country  produce  she'-p's  wool  in  great  abundance.  This  sheep  is 
apparently  indigenous  also  to  the  Ssut-range. 

The  following  account  of  the  trade  in  these  wools  frcm  Kandahar  is 
extracted  from  Oolonet  Lumsden's  Report  on  Kandahar  :— 

At  Birgand,  Hazara,  Herdt,and  Kandahar,  when  advances  are  made  to  the  nomads 
on  the  future  crop,  the  price  on  the  spot  is  about  12  Company's  annas  per  Kandahan 
maund  of  4  Company's  seers  ;  bat  if  purchased  at  the  time  of  shearing  it  cost  Ri-^ 
for  the  same  weight ;  and  if  taken  on  credit  Ri-8.  A  load  of  48  maunds  Kandahan 
<T  193  Company's  seers,  is  carried  to  Kandahar  from  any  of  the  districts  above-men- 
tioned for  Company's  R12-8,  and  from  this  point  to  Karachi  for  the  same  sum.  The 
reduced  rate  for  the  latter  distance  is  accounted  (or  by  the  road  being  better,  and 
below  Dadar,  perfectly  safe.  The  gomashta  or  agent,  proceeding  with  the  investment, 
receives  two-tnirds  of  the  profit,  taking  an  equivalent  share  of  risk ;  but  if  the 
arrangement  with  him  is  made  on  the  Mahomedan  principle  (known  as  Mozaribat), 
when  the  agent  runs  no  risk,  one-filth  of  the  profit  is  absorbed  in  his  pay. 

The  agent  in  Kandahar  sajrs  that  the  tanff  of  boat-hire  from  Karicbf  to  Bombay 
varies  so  much  that  it  is  impossible  to  give  even  a  fair  approximation  to  the  expenses 
of  transit ;  the  price  in  BomlAv  may  be  put  down  at  R102  per  kindi  of  sixty  Kanda- 
hari  maunds.  Pure  white  woof  is  the  most  marketable ;  but  brown  and  white  are  fre- 
quently mixed.  The  wool  of  Birgand  and  Herat  is  generally  shorn  twke  a  year ; 
and  if  not  exported,  is  manufactured  into  carpets,  '  balamins,  masnadi  nmm^ds, 
and  common  felts.  The  fine  wool  known  as  kurak  is  procured  from  goats  in  the 
Herat,  Guzak,  and  Hazdri  districts. 

Kirmin  is  a  tract  of  country  close  by  the  Persian  Gulf  to  the  south  of  Persa. 

The  wool  finds  its  way  into  the  Pan  jdb  in  considerable  quantities.  It  is  a  soft  defi* 
cate  wool,  but  its  principal  use  at  present  unfortunately  appears  to  be  the  adnlteratioa 
of  genuine  pashm,  A  table  is  annexed  showing  the  imports  of  naApa^hm  and  Kirmini 
wool  into  Amritsar,  side  by  side  :  the  increase  of  the  latter  is  marked ;  the  sabfect  of 
the  adulteration  will  be  resumed  when  we  come  to  speak  of  manufactured  shawls. 
Statement  of  Kifmdni  Wool  and  real  Pashm  imports  in  the  city  of  Amri^ 
sarfrom  i8so^$i  to  1861-62. 


Real  Pashm. 

KiPMANi  Wool. 

Year  in  which 
imported. 

Quan- 
tity im- 
ported. 

Year  in  which 
imported. 

Quan- 
tity im- 
ported. 

Remarks. 

1850-S1     . 
1851-52    . 
1852-53    . 
1853-54    . 
1854-55     . 
•855-56     . 
1856-57     . 

«  :    :    : 

1859-^    . 
1860-61    . 
1861-62    . 

Mds. 

1,300 

1,250 

900 

850 
700 
600 
600 
500 
400 
400 
500 

iS5o-5f    . 
1851-52   . 
1852-53   . 
1853-54   . 
1854-55    . 
1855-56   . 
1856-57   . 
1857-58   . 
1858-59   . 
1859-60   . 
1860^1    . 
1861-62   . 

Mds. 
40 
100 
250 
300 
400 
400 
500 
700 

Z 

1,000 
1,000 

of   pashm,    but  the 
agents  from  Amrit- 
sar DO  longer  go  up 
to    Bashabr    for   it, 
owing   to   increased 
import    of    Kirniini 
wool. 
This  inferior  wool  has 
put  the  real  pashm 
out  of  the  market. 

Mr.  Davies  writes  thus :  it  is  evident  that  the  quantity  of  shawl-goafs  wool, 
imported  into  Amritsar  has,  for  several  years  past,  decreased.  In  its  stead,  sheep's 
wool  from  Kinsin  in  Persia  has  been  largely  introduced  into  the  manafactare  of 
shawls.  This  wool  is  6ne  of  its  kind,  and  long  in  the  staple.  It  is  much  more  easily 
and  quickly  worked  than  the  more  delicate  goat  wool,  ft  is  largely  used  m  Pers»  « 
the  fabrkration  of  •  Jamewars,'  which  have  superseded  the  use  of  Kashmir  sbawb  in 
that  country. 

Wools  op  THB  Plains. — We  come  now  to  the  last  class,  representing  the 
wool  of  plains.    Among  these  I  have  included  the  wools  of  Haziri,  because  they 
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could  not  be  included  in  anv  other.  It  b  here  that  the  first  attempt  at  improving 
the  breed  wis  made,  by  the  introduction  of  the  merino  sheep,  but  there  does  not 
seem  any  great  prospect  of  success.  Merino  wool  that  was  sent  Home  in  i860;  fetched 
15.  6d,  a  pouna.  At  present,  merino  wool  in  Europe  is  chiefly  produced— the  best  in 
Spain,  the  next  best  m  Saxony.  How  unsuccessful  the  experiment  may  be,  there 
are  many  other  ways  in  which  the  breed  of  sheep  might  be  improved  and  the  wool 
trade  stimulated  :  of  pasturing  grounds  there  is  no  lack. 

'There  can  be  no  doubt,'  wrote  the  Financial  Commissioner  in  1861,  '  that  the 
valleys  of  the  Sutlej>  R4vi,  Chenab,  Naincukh,  and  other  tributaries  of  the  Indus 
supply  grazing  grounds,  not  to  be  surpassed  in  any  part  of  the  world.  The  popula- 
tion inhabiting  these  are  chiefly  pastoral,  but  owing  to  sloth  and  ignorance,  the  wool 
they  produce  is  small  in  quantity,  full  of  dirt,  and  ill-cared  for  in  every  way.' 

1.  Black  and  white  sheep's  wool,  for  blankets,  etc. 

2.  Goat's  hair,  for  grain  bags,  rope,  etc.,  etc. 

3.  Camel's  hair :  the  inner  wool  is  used  for  chogas  of  a  common  kind,  and  is  very 

soft.    This  wool  is  produced  in  the  'bar' and 'thai'  tracts  of  ShahpUr, 
Rohtak,  Jhang,  and  Gugaira,  which  are  camel-feedine  districts. 

*^  In  regard  to  wool,  there  is  nothing  now  to  communicate  ofan  encouraging  nature. 
When  passing  through  Hdzari  in  Apm,  1  saw  the  merino  flock;  and  was  greatly  dis- 
appointed in  it.  It  is  under  the  care  of  a  shepherd  from  Hindustan,  who  appears  not  at 
all  to  like  the  cold  of  the  hills;  and  will  not  willin|rly  venture  into  the  localities  best 
suited  to  the  sheep.  The  latter  appeared  to  me  to  be  m  a  most  wretched  condition,  offer 
a  contrast  to  the  half-breeds  reared  by  the  Sayads  of  Kaghan,  who  confess  the  wool 
obtained  from  these  to  be  much  softer  and  finer  than  that  of  their  own  sheep;  though 
they  do  not  appear  greatly  to  appreciate  these  qualities.  I  consider,  as  I  have  hereto- 
fore stated^  that  there  is  no  prospect  whatever  of  merino  wool  bein^  produced  to  any 
extent  in  our  hills ;  or  of  any  wool,  least  of  all  the  flner  kinds,  being  allowed  to  grow 
of  suflicient  length  to  be  prized  in  the  European  markets :  as  the  tangled  and  thorny 
woods  and  forests  through  which  the  sheep  must  pass,  oblige  the  shepherds  to  shear 
them  at  least  twice,  and  usually  three  times  in  the  year.  In  the  comparatively  wood- 
less tracts  of  trans-HimAlaya  regions,  wool  of  the  finest  kinds,  and  I  believe  of  consi- 
derable length,  is  produced  almost  ever^here,  apart  from  the  inner  coat  or  pashm  ; 
and  enquiries  are  being  made  in  Spiti,  with  a  view  to  ascertain  how  improvements 
may  be  effected;  and  a  superior  a^  well  as  a  more  abundant  article  obtained.  It  seems 
to  me,  however,  to  be  doubtful  whether  any  considerable  increase  of  produce  could  be 
obtained  from  these  regions,  by  any  available  meant,  at  all  events,  not  under  existing 
circumstances"— (fijif^ar/ /row  Revenue  Report  of  Hamdr^A  1262^6^, 

But  that  the  experinnents  at  cross-breeding  were  not  in  the  Pinjab 
confined  to  the  Hdzari  sheep,  the  following  correspondence  and  report 
will  show  :— 

Report  on  samples  of  wool  from  a  cross^eed  and  ^om  a  Kokistan  ewe, 
communicated  in  the  flowing  letters  from  Mr.  KObbrt  Smith,  of  the 
Commissariat  Department,  to  the  Secretary, — Calcutta,  13th  March  1843. 

**  I  have  examined  the  sample  of  wool  <a  first  cross  between  a  merino  ram  and 
Patna  ewe)  which  you  sent  to  me,  and  after  carefully  comparing  it  with  numerous 
musters  of  commercial  wools  which  I  have  by  me,  my  opinion  is  as  follows: — 

**  The  wool  is  not  so  good  as  a  sample  of  cross  merino  bred  in  this  country  which 
is  in  my  possessmn,  and  which  is  worth  15.  %d,  per  lb  in  the  London  market.  The 
present  sample  is  somewhat  coarser  in  the  fibre,  but  it  has  the  advantage  of  a  longer 
staple ;  its  color  is  also  not  so  pure  as  it  might  be,  and  the  fibre  has  a  shade  of  weak- 
ness in  it.  None  of  these  disadvantages,  however,  are  suflicient  to  disqualify  the 
sample,  per  $e.  Wool  of  this  kind,  in  large  quantities,  would  find  a  market  in  England 
at  about  \s,  to.  13^.  per  &  and  a  little  more  breedine  would  bring  it  up  to  a  much  higher 
standard.  Now  that  the  Indus  is  open,  fine  woolled  ewes  from  Mekram  and  Jhawar 
in  Beloochistan  might  be  readily  procured,  instead  of  breeding  from  the  coarse  woolled 
sheep  of  Patna ;  and  with  the  Jeypoor  sheep  to  give  sire,  a  cross-breed  might  in  a  few 
years  be  established  on  this  side  of  India,  which  would  lay  the  fonndation  of  much 
wealth  to  growers,  and  benefit  the  country  and  the  revenue  materially. 

"  Whue  on  this  subject,  could  not  the  Society  address  the  Government  with 
reference  particularly  to  Oaptain  Postans's  lesearches  (page  434  ol  the  Monthly 
Journal  of  Agricultural  Society  for  December  1842)   to  procure  samples  of  wool  ^ 
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•  "These  samples  were  presented  at  the  general  meetinsfs  of  the  Society  on  the 
8th  March  and  17th  April,  the  first  by  Mr.  O.  J.  MuTler,  Deputy  Collector  at 
Patna»  the  other  by  Major  Napleton,  at  Bhaugulpore. 
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from  all  parts    ot    India,    particularly  froin   the  North- West,  that  those  who  are 
desirous  of  entering  into  the  trade  in  wool,  might  know  the  best  sources  of  sapply*: — 

28th  March  1843, 

'*  I  have  the  pleasure  of  replying  to  your  note  regarding  the  muster  of  Kohistan 
fleece-wool,  whicn  you  sent  to  me  some  lew  days  since. 

"  From  the  matted  structure  of  this  fleece,  it  would  not  prove  a  marketable  onn- 
modity  in  its  unimproved  state,  since  it  could  not  be  combed  ;  but  from  its  softness, 
length  of  staple,  and  fine  Bbre,  the  ewes  of  this  breed,  if  of  a  tolerable  large  body, 
would  be  well  adapted  for  laying  the  foundation  of  a  valuable  mixed  stock,  when 
crossed  by  merino  rams,  themselves  of  good  blood.  It  is  a  great  error  that  the  few 
attempts  which  have  been  made  in  this  respect  in  India,  have  been  injudicious,  in 
taking  the  dam  from  the  hairy  sheep  of  Bengal,  and  the  sire  from  the  merino ;  this  is 
like  breeding  from  the  race  horse  and  the  tattoo.  The  sire,  under  any  circumstances, 
should  be  merino  of  the  best  blood,  and  the  dam,  the  produce  of  menno  and  best  soft 
woolled  country  sheep  which  can  be  obtained ;  that  is,  wool  from  the  second  genera- 
tion.  There  can  be  no  doubt  that  these  Kohistan  ewes  crossed  by  the  merino  would 
at  once  yield  a  wool  worth  15.  yi,  per  \b;  but  not  having  seen  them,  and  consequently 
not  knowing  their  size  of  carcase,  1  am  unable  to  say  if  they  would  be  profitable.  If 
they  would  yield  4ft  of  wool  annually,  they  ought  to  be. 

*'  In  my  opinion  there  is  nothing  to  ^revenf  the  growth  of  good  marketable  wool 
in  India,  provided  it  be  gone  about  m  a  proper  manner.  ^  We  have  all  kinds  of 
climates,  and  the  short  sun-burnt  grass  of  this  country  is  precisely  that  on  which  the 
best  wool  is  produced.  Bhaugulpore.  Mussourie,  and  the  Dhoon,  in  fact,  all  hilly 
districts,  with  short  scanty  herbage,  little  jungle,  and  wide,  sandy  plains,  with  dumps 
of  trees  here  and  there  would  suit  the  sheep  breeder;  only  he.  must  commence  with 
proper  breeds,  if  he  expects  to  succeed  "  {Jour,  Agri,-Hort,  Soc.  Ind.,  //.,  Pari  II,, 
pp,  159-161). 

The  following  selection  of  passages  may  be  given  from  the  District 
Gazetteers  (arranged  alphabetically),  and  it  need  only  be  added  that, 
although  a  few  only  are  given,  nearly  every  volume  of  the  Panj^b  Gazet- 
teer says  something  about  wool  and  woollen  manufactures.  Some  of  these 
deal  more  especially  with  pashm  and  pashmtna  goods,  and  have  accordingly 
been  republished  in  the  special  chapter  on  these  subjects.  It  is,  however, 
impossible  to  arbitrarily  isolate  the  available  information  into  sectibns  that 
would  literally  correspond  to  "Wool,"  **  Pashm,"  and  "Hair."  The 
passages  which  may  now  be  given,  it  will  be  observed,  carry  our  knowledge 
of  this  subject  down  to  about  the  years  1881—84. 

Amritsar — "The  manufacture  ol pashmina  or  shawl  wool  into  cloths  of  vari- 
ous textures  and  qualities,  which  is  the  leading  trade  of  Amritsar,  has  been  already 
noticed  at  some  length.  Opinions  differ  as  to  the  prosperity  or  decadence  of  the 
shawl  trade.  But  it  must  be  a  longtime  before  the  habit  of  snawl* wearing,  common 
among  the  upper  classes  of  natives,  dies  out  entirely;  and,  although  the  European 
demand  is  variable,  and  foreign  looms  are  quick  to  imitate  Indian  fabrics,^  the  Amrit- 
sar dealers  have  displayed  a  facility  in  following  changes  of  fashion  which  is  very 
unusual  among  oriental  products.  The  peculiarly  soft  and  silky  character  of  pash- 
mina fabrics,  even  when  the  material  is  largely  mixed  with  inferior  wool,  is  unimitable 
by  European  power  looms.  A  beautiful  texture  of  fine  shawl  cloth,  composed  of 
equal  parts  of  silk  ainA  pashmina  is  now  made.  The  fabric  b  lustrous  and  exquiste- 
ly  soft,  and  is  woven  in  self-colours.  Modern  taste  inclines  to  plain  surfaces,  and  the 
numerous  sub-divisions  of  the  trade  dependent  on  the  old  style  of  coloured  work,  such 
as  dyers,  embroiderers,  raf&gars,  etc.,  have  undoubtedly  suffered  a  good  deal  from 
the  changing  fashion. 

"  The  introduction  of  carpet-weaving  promises  to  fill  up  to  some  extent  the  gap 
created  by  the  falling  off  in  the  demand  for  elaborate  shawls.  The  most  important 
establishment  employs  about  300  persons  who  work  on  fifty  looms.  The  greater 
part  of  these  are  boys,  apprentices  or  shdgirds,  who  are  learning  the  trade.  There 
are  also  several  other  smaller  manufacturers.  The  Amritsar  carpet,  so  far  as  can  be 
judged  from  the  products  of  the  first  years,  promises  to  have  a  distinctive  character. 


•  "  The  Cattle  Committee  have  been  requested  to  take  this  suggestion  into  consi- 
deration* and  embody  their  opinion  thereon  m  their  next  report,  which  will  shordy  be 
submitted  to  the  Society.  **   {Conf,  with  various  reports  quoted  on  pp,  $82,  SS6  Ed,\ 
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The  designs  are  mostly  made  by  Kashmiris,  and  are  based  on  shawl  pattern  motives. 
The  celooring  is  very  dark,  sometimes  rich,  but  inclining  to  gloom.  The  texture  is 
much  lighter  than  that  turned  out  by  the  jails,  and  the  carpets  are  softer  and  more 
pliant,  but  there  is  no  reason  to  doubt  their  wearing  qualities.  In  this  respect  they 
resemble,  as  might  be  expected,  the  carpets  of  Kashmir  which  are  still  softer  and 
looser.  Nearly  aiU  are  sent  to  London  or  New  York,  and  the^  appear  to  be  unknown 
among  Anglo-Indians.  The  Central  Asian  fabrics  known  m  tne  market  as  khoten 
caroets  are  freauently  brought  into  Amritsar.  Many  of  these  are  admirable  in  colour 
ana  design  and  marked  by  an  almost  Chinese  character.  They  have  not,  however, 
been  used  as  models  for  imitation.  A  large  number  of  Amritsar  carpets  were  shown 
at  the  Calcutta  Exhibition,  1883-84''  {Dist,  Gametteer,  pp.  44-45) » 

Dbra  Ghazi  Khan. —  "  In  the  border  hills  in  this  district  there  is  an  interest' 
ing  domestic  industry  of  woollen  weaving,  the  products  of  which  resemble  the  Arab  or 
Semitic  type  of  woven  fabrics  more  than  any  other  work  found  in  India.  The  coarse 
and  every-day  forms  of  this  pastoral  craft  are  rough  goat's  hair  ropes,  the  rude  cloths 
on  which  erain  is  winnowed  and  cleaned,  corn  sacks,  camel-bags  and  the  like,  which 
are  osed  throughout  this  district  and  in  the  Derajdt  Division  generally. 

"  More  hi^ly  finished  forms  are  camel-trappings,  saddle-bags,  shatranjis  or  rugs 
and  similar  articles  woven  by  Biloch  women  in  a  somewhat  harsn,  worsted-like  yam, 
dved  in  a  few  sober  colours.  The  patterns  are  as  simple  as  the  material,  but  they  are 
always  good,  and  there  is  a  quality  of  tone  and  colour  in  the  stuff  which  more  costly 
fabrics  seldom  possess. 

*'  In  addition  to  the  woven  pattern,  saddle-ba^  are  ornamented  with  tassels  in  which 
white  cowries  are  strung,  and  with  rosettes  skilfully  and  ingeniously  worked  in  floss 
silk  of  different  colours,  with  gho^  (small  oblong  shells  like  seeds)  sewn  on  the 
borders.  The  rugs  have  great  weanng  qualities,  m  warp  and  weft  are  both  in  hard 
wool ;  but  being  often  crookedly^  woven,  they  do  not  always  lie  flat.  The  trade  in 
Turkistan  rugs  and  in  some  Algerian  fabrics  of  a  similar  kind  is  supplied  by  a  merely 
domestic  industry^  which  finds  employment  for  many  hands.  There  are  no  signs  that 
the  Biloch  weaving  will  grow  to  anything  more  tnanitisat  present, — a  household 
occupation  for  merely  load  use.  Tne  work  is,  however,  interestinpf  as  an  example  of 
the  instinctive  '  rightness  '  and  propriety  of  design  and  colour  which  seem  to  be  in- 
variable attributes  of  pastoral  industries.  It  is  curious  that  rugs  almost  identical  in 
pattern  and  fabric,  and  similarly  decorated  with  shells,  are  made  in  the  Balkans,  and 
sometimes  sent  to  Paris  for  sale.  The  Banjdras  of  the  Deccan  weave  a  fabric  identical 
in  pattern  with  the  Biloch  work  for  women's  petticoats  and  the  peaks  of  bullock- 
saddles"  {DUi,  Gaaeiteer,  89). 

GuRDASPUR.— "TheEgerton  Woollen  Mills  were  started  1880,  but  manufacturing 
did  not  commence  until  the  end  of  October  1S82.  The  firm  employs  about  100  hands, 
who  work  for  some  eleven  months  in  the  year.  There  are  three  European  supervisors, 
and  work  in  the  mills  is  very  active.  The  cloth  turned  out  is  cheap  and  wonderfully 
good ;  and  large  contracts  for  the  supply  of  regimental  clothing  have  lately  been 
secured.  These  mills  are  at  Dhiriwil,  about  seven  miles  from  Gurdispur  on  the 
banks  of  the  canal.  They  are  lit  up  at  night  with  electric  light.  The  range  of 
building  is  very  extensive. 

"  Wool, — ^Two  sorts  of  wool  are  chiefly  used— the  met  and  gaddu  The  first  comes 
from  Shdhpdr  and  Si^kot,  and  the  second  from  the  country  inhabited  by  the  Gaddis, 
f.^.,  Chamodand  thereabouts.  Women  are  employed  in  separating  and  cleaning  the 
wool.  A  common  industry  in  this  district  is  the  working  of  borders  to  paskmina 
shawls  in  different  coloured  wools.  A  man  will  work  about  one  yard  of  this  in  a  day. 
A  yard  of  work  is  worth  4  annas,  i,e.t  i^*  annas  woollen  thread  and  3|  annas  as 
labour. 

"  Blankets  or  lots  are  also  made.  A  p^ood  blanket,  worth  R20.  will  take  about  a 
month  to  weave,  the  cost  being  thus  divisible :  R14  stuff,  and  R6  labour.  The  blan- 
kets are  made  from  district  wool,  and  that  which  comes  from  Sidlkot  and  Amritsar. 
The  chief  seats  of  this  trade  are  Fatehgarh,  Dharmkot,  and  Ikhlaspur.  There  is 
some  export  of  these  blankets  to  Amritsar  and  Siilkot  districts.  The  wool  used  is 
bought  at  R16  the  maund,  ^nd  the  blankets  sell  at  from  R2  to  K4  each.  The 
manufacture  of  ^a^Amtna  shawls  maybe  divided  into  three  heads — that  of  weaving 
shawls,  weaving  shawl  borders  (as  before  noted),  and  shawl  embroidery.  The  shawl- 
work  is  carried  on  by  Kashmiris  at  Sujdnpur,  Dinanagar,  Dera  Nanak,  Pathankot, 
Kanjour,  and  Batild,  and  the  trade  is  apparently  in  the  hands  of  a  few  men.  Espe- 
cially is  this  the  case  at  Dera  Nanak,  where  there  are  many  shops  full  of  workers,  all 
seemingly  employed  by  one  master.  The  pay  is  wretchedly  small  and  the  workers 
have  to  supply  their  own  materials.    They  sit  working  crowded  together  in  small 
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shdps.  and  their  life  must  btf  a  perfect  slavery;  yet  they  work  at  this  unremuneratirtf 
toil,  tne  pay  being  but  2\  to  3  annas  the  day,  when  they  could  command  from  R5  to 
R6  a  month  as  daily  labourers  at  the  neighbouring  railway  works.  Of  late  years  the 
trade  has  decreased  in  shawls,  and  prices  now  do  not  ran^e  high.  There  are  three 
kinds  of  wool,  used  in  the  manufacture  of  shawls — Kashnfiri,  Rimpuri,  and  Wihab- 
shdhi.  The  Amritsar  prices  of  these  are-*Kashmiri  wool  Rsy  Wihabshdhi  R3,  Viixc^ 
puri  R2  the  seer.  One-and-a-half  seer  <rf  wctol  is  calculated  to  make  a  lengfhf  of  6 
yards,  at  a  cost  of  R18,  namely,  3  seers  of  wool  at  R3  per  seer,  R9 ;  spinning  the  thread, 
R4 ;  wages  of  two  persons  for  one  month  (one  man  and  one  woman),  R5  ;  total  Ri8. 
The  wool  and  silk  used  for  shawl  borders  are  obtained  from  Amritsar.  The  borders 
sell  at  from  a  to  8  annas  per  yard.  The  pattern  resembles  a  thick  flowere  I  ribbon. 
This  is  u$ed  in  fring^ing  the  shawls.  Embroidery  work  consists  of  working  flowers  and 
fancy  work  on  shawls  with  worsted  and  silk  thread.  Lois,  or  wrappers,  are  also  manu- 
factured of  wooL  the  first  hv  Kashmiris,  and  the  second  by  Julihas.  Th^  /^nuNio^ac- 
ture  was  referred  to  under  the  head  *'  Cotton." 

'*  Mr.  Kipling  has  kindly  furnished  the  following  note  upon  the  manufactures  of 
Gurddspur : — ^It  is  customary  to  say  of  the  woollen  industries  of  the  Gurddspur  district 
that  they  are  dying  out  or  falling  off.  But  it  seems  doubtful  whether  they  were  ever 
really  very  prosperous.  At  Sujanpur,  Dinanagar,  Dera  Nanak^  Pathankot,  Kanjour^ 
and  Batdld,  there  are  Kashmiri  weavers  and  embroiderers  who  carry  on  their  trades  for 
a  wretched  pittance  which  would  seem  to  be  scarcely  enough  to  keep  body  and  soul 
together.  1  hey  are,  like  so  many  more  artizans  of  the  province,  practicaily  enslaved 
to  dealers,  and  earn  but  2\  to  3  annas  per  diem.  The  masters  in  their  turn  find  but 
a  precarious  sale  for  their  goods,  and  tlie  wonder  is  that  so  much  good  work  is  turn- 
ea  out  under  conditions  so  desperate.  Fortunately,  there  are  still  large  numbers  <:^ 
people  in  this  country  who  wear  coloured  woollen  shawls.  A  large  crowd  of  the 
people  of  Bengal,  such  as  was  daily  seen  at  the  Calcutta  Exhibition,  shows  at  a 
elance  that  though  Governments  ana  Native  Princes  no  longer  encourage  the  mann- 
uurture  ol  the  best  kind  of  shawls  for  their  tosha  khans  and  for  gifts,  there  is  still  a 
market  for  ordinary  woollen  |foods.  Many  of  the  native  ladies  of  Calcutta  insisted  on 
visiting  the  Exhibition,  and  it  was  seen  tnat  the  wearing  of  shawls  was  by  no  means 
confined  to  the  male  sex.  But  the  months  during  which  a  woollen  shawl  is  comfoit- 
able  in  the  North-Western  Provinces,  Ben^l,  and  Bombay  are  but  few,  and  in  spite  of 
the  efforts  of  dealers  who  travel  unceasingly,  the  consumption  must  be  relativdy 
small.  There  is  not  a  town  of  any  importance  in  India  in  which  Panjab  woollen  goods 
are  not  found  awaiting  sale.  The  adoption  of  a  semi-Europeanized  costume  by  nnmy 
of  the  educated  classes  might  perhaps  be  thought^  to  tell  heavily  against  the  sbaM 
trade.  But  against  the  number  of  educated  natives  who  have  adopted  the  closdy 
fitting  coat  of  English  wooden  cloth  must  be  counted  those  of  the  uneducated  dassesy 
who,  formerly  wearing  cotton  alone,  are  now  sufficiently  prosperous  to  afford  wooL 
And  this  would  seem  to  be  a  large  class.  It  seems  clear  that  the  Kashmiri  shawl  must 
for  a  long  time  to  come  be  in  some  demand,  but  it  is  no  less  dear  that  there  is  an 
excessive  supply.  At  the  Panjdb  Exhibition  of  18S1  the  cheapness  and  good  qualityof 
the  woollen  goods  from  this  district  were  commented  upon  by  the  jurors.  A  large ^VfMe- 
vtdr  (striped  fabric  suitable  for  a  curtain)  cost  R6only,  and,  although  somewhat  coarse 
in  texture,  it  was  decidedly  vfhat  English  tradesmen  called  'good  value.'  A  speciality 
of  the  district  is  its  kenara  haf^  woollen  shawl-edgings  or  borders.  Many  of  these  are 
pretty  in  colour  and  capable  of  being  utilised  by  European  milliners  and  dress-makers, 
r  or  furniture  too,  except  in  this  country,  the  modern  fanciful  upholstery  might  find 
them  a  place.  But  the  perpetual  change  in  European  fashions  and  the  facility  with 
which  Western  stream-driven  loom  can  imitate  and  undersell  any  fabric  that  attracts 
public  notice,  forbid  any  hope  of  local  industries  receiving  a  payment  benefit  from 
European  trade.  At  this  moment  the  Rimpur  chaddar  and  similar  soft  wool  goods 
are  in  some  favour  in  England.  It  is  true  tliat  a  number  of  Panjib  chaddars  are 
sent  home  and  dyed  in  soft  colours,  which  are  supposed  to  be  peculiarly  Indian,  but 
the  greater  part  of  the  goods  advertised  as  *  Amritsias '  and  under  ether  oriental 
names  are  of  French  or  English  make.  The  narrow  widths  in  which  the  cheaper  cloths, 
such  as  paitus,  alwdns,  and  malidas  are  made,  render  their  adoption  by  Europeans 
almost  impossible.  But  for  this,  which  seems  to  be  aft  insuperable  dimculty  to  the 
ignorant  hand-loom  weaver^  there  might  be  a  chance  of  employment  for  many 
weavers.  There  is  no  recognizable  difference  between  the  shawl-work  of  the  GunUspur 
district  and  that  of  Amritsar  and  Kashmir.  Much  of  the  material  used  is  brought 
from  Amritsar,  and  some  of  the  finished  articles  are  thus  disposed  of. 

^'  Mixed  fabrics,  English  cotton  thread,  and  country  wool,  are  made  at  Pathaif- 
kot,  Su^npur  and  Dinanagar.  The  lot,  a  coarse  cold  weather  wrap  in  greyish  whiter 
is  the  usuid  artide,  and  it  is  exported  in  some  quantities  to  Amritsar,  the  North- 
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Western  Provinces,  and  Bengal.  At  Fatehgarh,  Dharmkot,  and  Ikhlispur  all-wool 
lois  are  made.  Pashmina  of  course  is  not  used  in  these  goods>  but  the  ordinary  wool 
of  the  district. 

"The  establishment  of  a  woollen  cloth  iajcXory  with  English  power-looms  and  Eng- 
lish methods  of  dyeing  and  finishing  cannot  fail,  if  it  proves  successful,  to  have  some 
influence  on  the  production  of  self-coloured  woollen  fabrics.  The  Egerton  Woollen 
Mills  Company,  whose  feictory  is  at  Dhi.riwdl,  8  miles  from  Gurdispur,  produce 
blankets  and  all  the  coarser  varieties  of  lois  and  paiHs  as  well  as  more  highly 
finished  broad  cloths,  serges  and  other  strong  woollen  goods.  I'heir  looms  are 
driven  by  water-power  supplied  from  the  B&ri  Dodb  Canal.  For  the  coarser  fabrics, 
country  wool  is  used,  but  Australian  wool  is  also  imported  and  worked  up  in  the  finer 
goods.  These  cloths  can  be  put  in  the  market  at  rates  relatively  much  cheaper  than 
the  ordinary  hand-woven  woollen  goods,  and  seem  likely  in  time  to  take  their  place  to 
a  large  extent.  But  as  the  profits  of  such  an  enterprise  must  depend  mainly  on  regular 
wholesale  production  and  m  contracts  for>  military  and  police  purposes,  it  ma]^  be 
long  before  the  domestic  blanket-weaver  is  driven  to  other  occupations.  The  susis  of 
BaUli  have  a  good  reputation.  They  are  striped  like  all  susts,  but  often  have  an 
admixture  of  silk.  Colonel  Harcourt,  who  has  reported  at  length  on  the  industries  of 
the  district,  suggests  that  the  fabric  is  very  suitable  for  shires,  and  there  can  be  no 
doubt  that  it  is  a  serviceable  and  agreeablv  coloured  stuff.  But  the  narrow  width  in 
which  it  is  made  would  be  a  bar  to  its  adoption  fur  this  or  any  other  European  pur- 
pose. Its  chief  use  is  for  women's  pajamas  each  pair  of  which  consumes  a  much 
larger  quantitv  than  the  uninitiated  would  imagine.  The  5i{s»  answer  in  some  sort 
to  the  silk-bordered  cotton  goods  of  Bombay  and  the  Central  Provinces. 

"  Lois  and  wrappers  of  an  inferior  description,  made  of  cotton  and  wool,  in  the  pro- 
portion  of  two-thirds  to  one-third  c<itton,  are  largely  manufactured  in  the  towns  of 
JSujdnpur^  Dinanagar,  and  Pathankot,  and  are  exported  to  very  distant  parts  of 
India, — Calcutta,  Benares,  and  Lucknow.  The  total  value  of  export  may  be  fixed  at 
R40,ooo.  The  usual  time  for  export  is  November.  During  the  Cabul  war  a  good 
deal  of  this  material  was  brought  up  for  the  use  of  syces  in  the  expedition.  The  wool 
used  in  the  manufacture  of  this  article  is  imported  from  Shihpur,  and  from  the  country 
inhabited  by  the  Gaddis,  i.^.,  Chambd  and  thereabouts. 

**  Blankets  are  also  made  in  the  towns  of  Fatehgarh,  Dharmkot,  and  Ikhlispur  from 
Strict,  and  that  which  comes  from  bidlkot  and  Amritsar.  There  are  some  export  of 
these  blankets  to  Amritsar  and  Sialkot  districts.  The  amount  of  export  is  about 
K3,ooo.  Besides  the  native  manufacture  of  woollen  articles,  the  Dharmkot  woollen 
mills,  which  are  situate  on  the  Amritsar  and  Pathankot  road,  7  miles  from  Gurddspur, 
are  now  supplying  thepolice  and  troops  in  the  Panjdb  with  woollen  fabrics  of  a  very 
superior  description.  Tne  amount  of  export  is  very  great,  though  it  cannot  be  stated 
with  any  degree  of  accuracy  what  it  is,  as  no  information  on  this  head  has  been  receiv- 
ed from  the  Manager.  There  is,  however,  reason  to  believe  that  when  the  works, 
which  are  still  under  construction,  are  completed,  this  district  will  be  the  centre  of 
trade  in  woollen  goods"  {Dist.  Gametteer,  pp,  56-59,  64,  74), 

J  HANG. — "Sheep  are  shorn  twice  a  year,  in  September-October  and  April- 
May.  About  a  seer  of  wool  is  given  in  the  two  shearings.  Wool  is  now  a  very 
valuable  commodity,  and  zaminddrs  say  that  flockmastefs  in  the  Thai  wear  bracelets 
of  gold.  It  mostly  goes  down  to  Karachi.  The  figures  below  give  the  price  of  Bar 
wool  and  also  of  goat's  hair  at  Maghidna  for  the  last  twenty  years,  in  rupees  per 
maund. 
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Sheep  skins  su'e  used  for  making  women's  shoes,  covering  saddles,  etc.  As  far 
as  the  age  at  which  put  to  the  male,  number  of  kids  produced,  and  method  of 
rearing,  there  is  hardly  any  difference  between  sheep  and  goats.  A  goat  ^ves  from 
a  seers  to  \  seer  of  milk  a  day ;  nothing  is  made  from  milk.  A  goat  »  usually 
Icilled  when  5  or  6  years  old.  Sheep  and  goats  produce  about  five  times.  Goat's  hair 
b  shorn  every  siJi  moqths,  aod  i3  made  intQ  pannier,  bags,  saddle  bags,  ropes,  nose- 
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bagis,  saliias,  etc.    It  is  called  jot.    The  names  of  sheep  and  goats  according  to 
age  are  given  below : — 


Sheep, 

Goats. 

Female. 

Mak. 

Male. 

Females 

To  6  months      . 

Leli 

Lela 

BakraPathora 

Pathori 

To  1  year 

Ghirapi 

Ghirap 

Chhilota 

f   Khafapi 
1    Khatap 

Afterwards 

Bhed 

Chhatra 

ChheU 

Chhdi" 

{Disi.  Gametteery  pp,  126-27). 

Lahorb.— ^"  It  is  contended  by  some  workmen  that  the  ^xte ptiskmlna  woven  at 
Lahore  is  superior  to  that  of  Amritsar.  Whether  this  is  true  or  not»  there  seems  to  be 
some  reason  for  the  belief  that  the  trade  has  somewhat  improved  of  late  years.  Cha- 
darSf  dhussaSf  patkas  and  other  articles  are  made.  In  attendance  on  tne  loom-em- 
broiderers  are  always  to  be  found  Kashmiris,  and  there  are  many  in  Lahore.  Besides 
fine  p^oods,  coarse  woollen  blankets  {lois)  are  made.  The  greater  part  of  this  hand- 
weaving^  bioth  cotton  and  wool,  is  entirely  unnoticed  by  Europeans,  very  few  of  whom 
venture  into  the  city  or  tread  the  narrow  alleys  of  such  suburbs  as  Mozang.  One  slight 
indication  of  the  extent  of  this  domestic  craft  is  afforded  by  the  fact  that  the  shutBe- 
maker's  trade  is,  as  such  small  trades  go,  a  busy  one.  At  every  fair  one  or  two 
stands  will  be  found  where  weavers*  shuttles  are  sold.  A  pfood  shuttle  lasts  for  many 
years,  and  is  carefully  handled  and  cherished.  Perhaps  it  is  fair  to  condude  thart 
hand-loom  weaving  after  all  is  scarcdy  so  dead  as  mignt  be-  expected  from  the  large 
import  of  English  piece  goods*" 

Shah  PUR. — '*Felt  or  numda  rvgsare  made  at  Bhera  and  Khushib,  in  both  white 
and  grey,  unbleached  or  coloured  wool,  decorated  with  large  barbaric  patterns  of  red 
wool  merely  felted  and  beaten  into  the  surface.  The  white  felts  bear  no  com{>arison 
with  those  of  Kashmir  and  parts  of  Rdjpiltdna,  and  the  texture  is  so  loose  and  imper^ 
feet  that  thf^y  seem  to  be  always  shedding  the  eoat*s  hair  with  which  they  are  inter- 
mixed. The  wool  is  not  perfectly  cleaned,  and  they  are  peculiarly  liable  to  the 
attacks  of  insects.  But  they  are  among  the  cheapest  floor  coverings  produced  in  the 
Province. 

The  chief  animal  products  are  wool^  ghi,  and  hides.  It  is  estimated  that  the 
shearings  of  the  large  flocks  of  the  Thai  and  Bdr  yield  annually  not  less  than  twelve 
thousand  maunds,  or  upwards  of  four  hundred  tons  of  wool.  Of  this^  probably  two* 
thirds  are  exported,  ana  the  remainder  consumed  in  the  manufacture  of  blankets  and 
felts.  The  fleece  of  the  Thai  sheep  has  the  reputation  of  being  the  finest  in  the  Panjdb* 
The  sheep  are  sheared  twice  in  the  year,  in  the  months  of  April  and  October,  the 
average  vield  of  each  separate  shearing,  called  a^^^At,  being  abotit  three-quarters  of 
a  ser.  The  wool  is  bought  by  the  pothi,  so  that,  m  speaking  of  the  market  price,  it  is 
customary  to  quote  the  number  oS  pothis  obtainable  for  the  rupee.  Average  selling  . 
price,  four  pothis  per  rupee,  ^ives  ei^ht  annas  as  the  annual  yieM  ia  cash  per  head* 
of  sheep  to  the  owner.  This  will  sufifiaently  account  for  the  great  rise  in  price  of 
these  animals  of  late  years.  The  head-quarters  of  the  trade  in  wool  is  Nurpnr.  in  the 
thai,  where  a  superior  kind  of  blanket  or  lit  is  made.  A  good  deal  of  the  wool  which 
is  produced  in  the  Bdr  is  made  into  felt  at  Bhera  which  supplies  a  large  part  of  the 
Panjdb  with  this  article  {Gob,,  pp.  7^-76). 

Woollen  Mannfactitres  of  the  Panjab. 

Mr.  D.  O.  Johnstone  (Monograph  on  Woollen  Manufactures  of  the 
Panjdb  in  1884-85)  furnishes  much  information  of  a  practical  nature  more 
especially  regarding  the  manufactures  and  the  appliances.  Space  cannot 
be  afforded  to  do  more,  however,  than  exhibit  some  of  the  passages  from 
that  report  which  deal  with  the  raw  materials  :— 

**  The  quantity  and  value  of  the  woollen  manufactures  of  this  Province,  though  not 
insignificant,  cannot  for  a  momeiit  be  compared  to  the  outturn  of  cotton  goods :  where 
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in  the  one  case  the  figures  are  units,  in  the  other  case  they  are  tens.  But,  though 
this  is  so,  when  the  figures  for  the  whole  Province  are  taken,  there  are.  on  the  other 
hand,  a  few  ilistricts  in  which  the  manufacture  of  woollens  is  a  really  important 
industry.  .  ,  ,        . 

"  The  raw  materials  to  be  considered  are  four  m  number — sheep's  wool,  pashm, 
or  the  wool  of  the  Tibetan  shawl  goat,  goat's-hair,  and  cam  el's- hair;  but  it  need 
hardly  be  remarked  that  the  last  two  are  not  wool  properly  so-called.  All  wool  has, 
in  consequence  of  its  structure,  more  or  less  of  the  property  of  felting,  while  goat's  hair 
and  camel's  hair,  having  a  different  structure,  are  never  found  to  possess  this  property. 

"The  quantity  of  these  materials  produced  in  the  Panjdb^tfr  annum  can  only  be 
given  very  approximately,  as  some  district  reports  contain  no  information  on  this 
point.  But  if  for  these  districts  a  judicious  conjectural  addition  be  made  for  local 
outturn  based  on  the  relative  sixe,  situation  and  climate  of  each,  the  following  figures 
are  arrived  at  :— 


1.  Produce  of  Pr<wi«ftf 

2.  Imported  by  Sea 

3.  Imported  from  Afghinistan,  etc.,  by  land  for  use  in 

Province 

4.  Imported  from  Kashmfr,   Ladikh,  Chinese  Tibet, 

etc.,  for  use  in  Province  ..... 

5.  Imported  from  Bikanfr,  Bahdwalpur,  Rajptit  States, 

etc.,  for  use  in  Province  .... 


Deduct  export  of  local  produce 
Balance  worked  up  in  Province 


Total 


Sheep's  wool. 


In  Maunds, 


63,000 
1,900 


7,500 
3,000 
a,o('o 


95,4  o 
13.0C0 


82,400 


Pashm. 


In  Maunds, 

Nil. 
4,500 

1,500 

1.500 

Nil. 


7»5oo 
Nil, 


7,500 


" /'ojAiM  is  not  grown  within  the  Province  at  all,  except  to  an  inconsiderable 
amount  in  Spiti. 

*' As  wool-growing  tracts  the  important  districts  are  Hissdr,  with  1,550  maunds; 
Firozpdr,  with  2,800  maunds;  Lahore,  with  a  local  produce  of  over  4,oco  maunds; 
Jhang,  with  about  3,600  maunds;  Shahpur,  with  8.000  maunds;  Peshiwar  nearly 
A,ooo  maunds;  Dera  Ismail  Khan,  with  11,700  maunds |  Amritsar,  with 2,000  maunds; 
Mooltan,  with  2,714  maunds ;  Rawalpindi  and  Jhelum,  with  from  2,300  to  2.700  each. 
Of  the  wool  of  the  plains  that  of  the  Bar  country  is  deemed  better  than  that  of  the 
Thai ;  but  the  plains  wool  is  on  the  whole  miserably  poor,  with  the  exception  of  that 
produced  in  the  south-eastern  part  of  the  province.  In  the  above  figures  Hissir  b 
mentioned  not  so  much  for  quantity  as  for  quality. 

**  01  this  product  there  are  seveial  different  colours ;  in  the  plains  black  seems  to 
be  almost  as  common  as  white ;  and  in  the  hills,  and  especially  in  Kingra  and  Kulu, 
sheep  majf  be  black,  or  white,  or  bluish-brown,  or  reddish-brown,  or  grey ;  while  the 
staple  varies  in  length  from  two  inches  in  common  breeds  to  six  or  even  more  in  the 
case  of^  certain  hill  breeds.  Probably  the  softest  and  finest  wool  in  the  hills  is  the 
Lahauli  wool,  of  four  to  five  inches  in  length;  but  even  this  is  said  by  the  Manager 
of  the  Rgerton  Woollen  Mills  to  be  inferior  to  Australian  wool.  The  long  hill  wool, 
however,  takes  dye  badly. 

In  the  production  of  goat's  hair  the  Mooltan  district  is  pre-eminent  with  the  large 
figure  of  1^03  maunds;  and  then  come  Shahpur  with  1,100,  and  Gujrat  with  600 
maunds.  Dera  Gh^  Khan  is  said  to  have  an  outturn  of  1,820  maunds  of  goat's  and 
camel's  hair  together,  but  no  details  are  given.  The  total  for  the  province  is  about 
9^000  maunds,  and  the  import  small. 

Camels  seem  to  be  sheared  chiefly  in  Shahpur  and  HissAr  and  DeraGhdzi  Khan. 
The  total  produce  of  thefprovince  is  not  more  than  2,400  maunds,  and  import  is  small. 
The  wool  imported  by  sea  for  use  in  the  Panjib  is  mainly  Australian,  and  ^oes 
chiefly  to  the  Egerton  Woollen  Mills ;  that  imported  from  Afgndnbtin  comes  chiefly 
into  Dera  Ismail  Khan  and  Dera  Ghazi  Khan.  Figures  are  not  available,  but  most 
of  this  import  is  of  the  wool  of  the  dumba  sheep.    That  from  Kashmfr  territory,  Tibet 
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and  Centra!  Asia,  |[eneral1y  passes  through  Srinagar,  or  through  Kohi  and  Kingra, 
and  is  used  chiefly  m  Amntsar,  Laliore,  and  Ludniina,  while  a  considerable  anKMnt 
has  till  latdy  been  exportAd  to  Europe,  a  trade  which  has  since  the  year  under  report 
suffered  a  severe  check  owing  to  the  fall  in  prices  in  the  l-ondon  market.  The  wool 
imported  from  Bilcanfr  and  Bahiwalpur  finds  its  way  chiefly  to  the  river  port  of  Fizilka, 
and  the  Bikanfr  article,  which  is  remarkably  fine,  is  taken  to  Karichi  for  export  to 
Europe.  In  fact,  comparatively  little  of  the  wool,  approaching  to  2  lakhs  of  maunds, 
that  went  from  or  through  the  Punjab  to  Karichi  and  Bombay,  is  Punjab  wool :  the 
mass  of  it  being  Rajputdna  wool  (going  vi4  Rewdri  and  Fiizilka  and  Mooltao), 
Himdlayan,  trans-Himalayan  and  Bilcinfrf. 

The  pashm  imported  comes  from  Persia  by  sea,  from  Bokhara,  etc,  vid  Kahtil 
(known  as  Kabuli,)  from  Kashmir,  and  from  Tibet  and  Ladakh  and  countries  beyond. 
The  first  mentioned,  which  is  known  as  Kir  mini  and  b  not  so  much  esteemed  as  the 
others^  finds  its  way  to  Amritsar  and  Lahore  ;  the  second  to  Lahore  and  Amritsar; 
the  thn-d,  a  small  part  of  which  is  the  product  of  the  Kashmiri  camel,  to  Rawalpindi, 
Gujrit,  Lahore  and  Amritsar ;  and  the  last  to  Nurpur  in  the  Kingra  district,  to  Amrit- 
sar,  Ludhidna  and  Lahore.  Of  the  pashm  imported  vid  KSbul  a  small  quantity  b 
the  product  of  the  goat  of  Turf&n  which  grows  only  pashm  and  no  hair. 

In  Amritsar,  Nurpur,  Ludhi&na,  and  Lahore,  a  product  called  Wakih  SJUhi 
pashm  is  used.  It  comes  from  Persia  and  is  passed  off  as  pashm,  being  used  by  itself 
or  mixed  with  real^a.vAm.  This  is  really  only  fine  sheep's  wool  and  not  pashm  at  alL 
Most,  too,  of  the  stuff  that  goes  to  the  Punjab  vid  Simla  from  Rimpur  is  net  pashm 
thoueh  sold  as  such. 

It  remains,  with  reference  to  this  part  of  the  subject,  to  give  some  idea  of  what 
becomes  of  the  locally  produced  wool.  Mooltan,  Muzaffargarh.  jhang,  Montgomenr, 
Dera  Ismail  Khan,  Gujranwilaand  Shahpur  export,  thiough  the  first-named  district 
towards  Karichi,  as  a  rule,  something  hke  10,000  maunds  of  locally  produced  wool; 
but  since  the  year  under  report  all  export  has  received  a  severe  check,  as  stated  above. 
Some  of  the  wool  of  Rewdri  goes  to  (  awnpore  and  Meerut.  And  here  we  have  stated 
the  only  considerable  exports  of  Punjab-grown  wool.  It  is  not,  however,  the  case  that 
all  the  other  districts  keep  their  own  wool  for  manufacture.  Thus,  while  Rawiipindi, 
Hoshidrpur,  Jullundur,  Hazara,  Peshiwar,  Kohiiit  and  Bannu  seem,  except  occasion- 
ally in  small  quantities,  neither  to  import  raw  wool  nor  to  export  the  locally  grown 
article;  Lahore,  on  the  other  hand,  gets  locally  grown  wool  from  Ffrospur,  C^jrit, 
Gujrinwdla,  and  Sidlkot ;  l.udhiana  from  Sirsa  and  Firozpur  and  Amritsar  from  the, 
districts  to  the  north  and  from  the  hilly  tracts  of  King^ra  and  Kulu. 

Except  in  Sirsa  it  does  not  api>ear  that  any  efforts  are  made  to  improve  stock 
and  eveti  there  the  only  step  taken  is  the  castration  of  all  but  the  finer  rams  :  a  good 
step,  but  one  that  should  be  supplement^  by  judicious  introduction  of  fresh  strains 

Shearing  is  done  twice  a  year,  in  spring  and  autumn,  except  in  Hiss&r,  Kingra 
and  Kulu,  where  there  is  an  intermediate  shearing  in  June  ;  and  the  usual  wage  b  one- 
twentieth  of  the  wool  shorn. 

**  The  weight  of  a  fleece  varies  from  three  chittaks,  in  the  case  of  the  inferior  plains 
sheep,  to  one  seer  in  Kingra  hill-sheep.  As  these  Kingra  sheep  are  shorn  three 
times,  it  may  be  taken  that  three  seers  is  the  very  largest  annual  yield  from  any  sheep 
in  the  Province.  Excluding  Kangra  and  Kulu  sheep,  the  annual  yield  cannot  exceed 
one  seer  per  sheep,  and  the  quality  also  is  inferior,  while  average  English  sheep 
certainly  give  as  much  as  five  pounds  and  some  breeds  give  seven  and  even  eight 
pounds,  a  comparison  which  is  eloquent  of  the  poverty  of  the  ordinary  Pan  jib  breeds. 

**  It  is  only  here  and  there  that  fleeces  of  dead  sheep  are  used.  They  are  plucked 
out  and  not  shorn. 

**  The  clipping  of  goats  is  done  once  a  year  in  nearly  every  district,  and  the  yidd  b 
about  half  a  seer  at  a  clipping.  Camels  are  clipped  once  a  year.  The  yield  at  each 
clipping  is  one  to  two  pounds  for  a  male  and  two  to  four  for  a  female,  the  cause  of  the 
difference  being  that  the  back  and  shoulders  of  the  male  camel  are  never  dipped. 

*'  Each  sheep's  fleece  when  cut  is  made  up  into  a  bundle,  and  in  thb  state  sells  at  an 
average  rate  of  2\  seers  per  rupee.  The  average  price  of  goat's  hair  b  about  13  seers 
per  rupee ;  and  of  camel's  hair  5  seers.  The^a*Am  imported  b  worth  one  rupee  and 
eight  annas  a  seer  on  an  average  and  Wahdb  Shdhi  pashm  (so-called)  about  is  annas 
a  seer. 

•'  At  this  stage  it  b  necessary  to  divide  the  subject  and  to  consider  the  further  pro- 
cesses lor  the  different  materiab  separately.  All  the  processes  to  be  described  now 
are  not  universally  employed.  The  processes  are  sorting,  washing,  picking  out 
fordgn  bodies  by  hand,  teasing  out  matted  portions  by  hand,  carding  or  scutching 
with  the  bowstring,  and  combing. 
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^  Wool  sorting  in  the  Psnj^  is  done  in  a  very  primitive  style,  and  indeed  in  some 
parts  it  is  not  done  at  all.  Where  done  only  two  qualities  are  recognised,  the  better 
wool  and  the  worse  wool. 

"  Washing  of  the  wool  is  not  common,  nor  is  it  very  necessary  exce{»t  for  wool 
loaded  with  sbckv  matter.  Unless  done  carefnlly  and  witnsuitable  soap  it  is  very  bad 
lor  the  wool ;  ana  picking  by  hand  or  some  other  process  is,  in  any  case,  still  neces- 
sary for  the  removal  of  burrs,  thorns,  seeds,  etc.,  entangled  in*  the  fibres. 

''Picking  out  of  foreign  bodies  by  hand  is  done  everywhere.  It  b  a  very  tedious 
process  in  the  case  of  wool  grown  in  tracts  abounding  in  thomv  bushes  and  under- 
growth ;  but  none  of  the  other  processes  avail  to  remove  burrs.  The  ordinary  wages 
lor  this  and  the  next  process  (teasing  by  hand)  are  certainly  not  more  than  one  anna 
a  day,  the  workers  being  nearly  always  women.  The  mere  process  of  hand-picking 
involves  a  certain  amount  of  teasing  out  of  matted  portions  of  wool ;  but  where  scutch- 
ing and  combing  are  uncommon,  a  state  of  affairs  which  appears  to  exist  in  the  Jhang 
district  and  in  Jullundur  and  Ludhiina,  something  more  tRGin  this  must  be  done;  the 
wool  must  by  bind  be  reduced  to  a  homopfeneous  mass  of  fluff.  But  to  effect  this 
purpose  in  most  districts  either  the*  pinjan  (bowstring)  or  the  comb  is  used.  The 
pinjan  has  been  described  in  the  Monograph  on  Cotton.  A  bow  is  suspended,  strins^ 
downwards,  at  such  a  height  that  the  stnqg  passes  through  the  wool  to  be  operated 
on.  The  string  is  then  made  to  vibrate  violently  either  by  twitching  it  or  by  striking 
it  with  a  hammer,  and  the  vibrating  string  catches  up  and  scatters  the  wool  about. 
Besi^  the  opening  out  of  the  separate  fibres,  dust  and  all  dirt,  not  viscous^  and  not 
prickly,  are  shaken  out.  The  instrument  is  used  in  nearly  every  district  of  the 
Pan  jib:  and  nearly  everywhere  the  work  is  done  by  men  of  some  low  caste.  In  most 
places  tnere  is  a  separate  caste  olpinjas ;  but  it  is  also  true  that  in  many  districts 
there  is  no  snch  special  caste.  The  wages  vary  from  half  an  anna  to  one  anna  per 
seer  scutched,  which  certainly  does  not  give  more  than  two  annas  per  diem.  The 
scutcher  is  generally  a  man,  but  in  one  or  two  of  the  south-eastern  districts  women 
scutch  for  themselves  with  a  small  pinjan, 

**  It  must  not  be  supposed  that  the  bowstring  and  the  comb  are  merely  alternative 
instruments  for  effectmg  the  same  purpose.  The  former  opens  out  the  wool  and 
loosens  its  mass,  but  leaves  the  fibres  lymg  confusedly  in  all  directions ;  while  the 
latter  tends  to  open  out  the  wool  and  also  to  Isiy  fibres  side  by  side  in  parallel  lines. 
The  former  is  useawhen  woullen  thread  is  wanted,  the^  latter  when  the  spinning  of 
worsted  b  the  object.  The  combs  used  in  the  Pun  jib  are  of  two  sorts,  single  and 
double.  The  double  are  reported  to  be  used  only  in  Guirinwila,  Amritsar,  and 
Lahore:  and  the  single  cnmo  is  found  in  Siilkot  and  Ffrozpur. 

"The  double  comb  (shdna  kanga)^  which  is  the  more  effective  of  the  two,  consists 
of  a  piece  of  wood,  laid  on  the  cpround,  with  two  parallel  rows  of  vertical  iron  teeth 
standing  on  it,  there  being  20  teeth  about  4  inches  high  and  the  intervals  between  the 
two  rows  and  between  the  teeth  being  1  inch,  and  \  an  inch,  respectively.  The  teeth 
are  rigidly  fixed  to  the  platform  which  is  kept  steady  by  the  operator's  feet :  and  he 
does  the  combing  by  taking  a  flbck  of  wool,  striking  it  upon  the  teeth  and  drawing  it 
gently  downwards  through  the  teeth  at  right  angles  to  the  rows.  Before  combing  the 
wool  IS  teased  in  the  fingers,  and  sometimes,  though  not  often,  b  scutched.  It  will 
now  be  clear  that  combing  b  an  addition  to,  and  is  by  no  means  a  substitute  for,  the 
mutually  similar  processes  of  teasing  and  scutching.  The  sinele  comb  is  a  very 
primitive  instrument  and  has  very  imperfect  effects.     In  its  rudest  form  it  b  a  mere 

4anja  or  daw  which  cleans  rather  than  combs,  though  it  does  comb  to  some  degree, 
'he  wages  of  a  comber  who  combs  out  ^  seers  ptr  diem  do  not  exceed  2  annas. 
Neither  the  single  nor  the  double  instrument  is  used  for  combing  short-staple  wool, 
DOT  could  it  l^  employed  to  any  effect  for  such  a  purpose.  The  people  do  not  seem 
to  have  discovered  how  much  easier  a  comb  b  to  work  with  when  heated  than  when 
cold. 

*'  The  wool  when  teased  or  scutched  or  combed,  as  the  case  may  be,  b  made  up 
into  balb  ipunis)  and  the  next  operation  is  spinning. 

**  The  ckarkki,  with  which  wool  as  well  as  cotton-spinning  b  usually  done,  has  been 
described  in  the  CotUm  Mowfgraph  as  follows :  '  It  is  formed  of  two  parallel  discs, 
the  circumferences  of  which  are  connected  by  threads,  and  over  the  drum  so  formed 
passes  a  driving  band  also  made  of  thread,  which  communicates  a  rapid  motion  to  the 
axis  of  the  spindle.  The  end  of  a  '  puni '  b  presented  to  the  point  of  the  spindk), 
which  seizes  the  fibre  and  spins  a  thread,  the  *  puni '  being  drawn  away  as  the  thread 
forms,  as  far  as  the  spinner  s  arm  will  reach.  Then  the  thread  is  slackened  and 
allowed  to  coil  itself  on  the  body  of  the  spindle  until  the  spindle  is  full,  when  it  is 
removed.'  The  process  b  the  same  for  wool,  and  a  spindle  full  of  woollen  or  worsted 
thread  b  called  ckalh  or  mudha.  But  in  some  parts,  notably  Kulu,  the  charkhi  b 
quite  unknown  and  the  instrnment  used  is  the  dhemd  or  takli.    In  Simla  and  a  few 
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other  places  both  charkhi  and  takli  are  used  for  woolleo  spioningr.  A  portion  of  a 
'  puni '  is  drawn  out  and  held  to  the  up(Mr  point  of  the  instrument,  and  wound 
round  it.  The  dhemd  is  then  spun  round  in  the  hand,  and  when  it  has  gut  firm  hold 
of  the  wool,  it  is  allowed  to  hanj^  in  the  air  suspended  by  the  thread  it  is  spinoing,  the 
right  hand  of  the  operator  keepmg  up  the  rotary  motion,  while  the  left  hand  regulates 
the  draft  of  the  wool._  When  the  thread  is  getting  so  long  as  to  put  the  dkernd  out 
of  reach  or  to  let  it  touch  the  g[round,  the  draft  of  wool  from  the  putd  is  stopped  and 
the  piece  that  has  been  spun  is  wound  on  the  dhemd.  The  charkhi  is  said  to 
produce  a  more  even  and  reliable  thread  than  the  dkernd;  and  this  can  be  readily 
understood  to  arise  from  the  superior  regularity  of  the  rotary  motion  in  the  former 
machine. 

'*  When  yam  has  been  spun  it  is  g^enerally  found  that  it  b  too  thin  at  places  to 
bear  the  strain  of  weaving,  or  a  coarse  thick  fabric  is  wanted.  The  ^rani  has  therefore 
to  be  doubled  or  trebled,  and  sometimes  more  than  three  folds  are  given.  For  twist* 
ing,  as  this  process  is  cabled,  the  charkhi  can  be  used  and  also  a  form  (called  wiasdm) 
of  the  dhernd  or  takli  ;  the  difference  being  that  the  upper  end  ol  the  spindle  has  a 
narrow,  curved  groove  about  half  an  inch  long  running  from  the  point  along  and 
round  the  rod,  and  in  this  groove  the  threads  twisted  together  are  run. 

"  The  import  of  European  yam  is  not  very  considerable.  In  the  Lahore  district  it 
amounts  to  500  maunds  at  least;  but  in  other  districts,  judging  by  the  reports  sent  in, 
it  is  used  mainlv  in  jails  in  small  quantities.  It  u  never  used  except  for  fine  fabrics; 
or  for  knitting.'* 

The  loom  used  in  weaving  is  the  same  as  that  for  cotton,  so  that  Mr. 
Johnstone's  account  of  it  may  be  omitted,  but  a  few  passages  mav  be 
taken  from  the  remainder  of  his -monograph  in  illustration  of  the  fabrics 
commonly  turned  out  in  the  Panjdb :  — 

"  The  cloth  after  weaving  is  rou^h  and  threadbare  in  appearance  and  it  has  now 
to  be  felted.  This  is  done  by  immersing  it  in  water  in  which  has  been  made  a  lather  of 
soap  or  ritha  (Sapindus  detergens^.  468),  and  kneading  the  cloth  with  the  hands  or 
feet  If  the  cloth  is  then  pegged  out  to  dry,  shrinking  is  avoided ;  if  not  pe^ed  out,  it 
shrinks  c  >nsiderably.  WhSher  pegged  out  or  not,  the  surface  becomes  uniform  and 
the  separate  threads  are  either  not  distinguishable  at  all  or  very  little  so.  If  the  doth 
has  been  made  out  of  real  ^vorsted  yarn  no  felting  is  attempts  :  sudi  vam  is  used 
when  cloth  like  serge  is  made  in  which  the  threads  are  to  remain  visible;  but  such 
cloths  of  country  make  are  uncommon.  In  all  cases,  too,  washing  after  weaving  has 
to  be  done  to  clean  the  cloth. 

"  Finally,  in  some  districts  and  specially  in  Kulu,  a  stiff  brush  (thdkdrd)  is  used  to 
raise  the  nap.  The  bristles  are  made  of  small  slivers  of  cane,  which  serve  the  purpose 
fairly  well  but  are  inferior  in  thejequisite  horny  elastidty  to  the  teazle  (Dipsacus  Fnl- 
lonum)9a  plant  that  has  been  grown  with  success  by  a  settlt-r  in  Kulu  and  which  could 
easily  be  grown  an3rwhere  in  the  Himalayas  at  moderate  altitudes. 

'*  For  articles  made  out  of  unspun  wool  the  general  name  is  namda  or  felt,  and 
they  are  used  for  bed  and  floor  rugs,  for  horse  doths,  for  lining  ice  boxes,  and  for 
other  purposes. 

"  Though  the  details  of  manufacture  differ,  the  principle  is  everywhere  the  same. 
The  wool  IS  scutched  or  hand-teased  and  washed  A  layer  of  it  is  tiien  spread  ont 
over  a  mat  that  can  be  rolled  up  like  a  door-chick.  The  thickness  of  the  layer  depends 
on  the  thickness  of  the  namda  wanted,  and  to  produce  a  good  artide  the  thkricness 
must  be  uniform.  Then  water  is  sprinkled  well  over  the  wool  and  the  mat  is  carefaSly 
rolled  up  and  subjected  to  pressure  by  the  feet  or  hands  and  kneaded  for  a  period 
varying  from  one  to  three  hours.  In  some  cases  this  finishes  the  process;  but  some* 
times  the  mat  is  opened  and  the  namda  turned  upside  down  and  the  process  repeated. 
In  very  many  districts,  too,  mere  sprinkling  of  water  is  not  deemed  sufEdent :  the 
natural  felting  property  of  the  wool  being  small,  the  wool  hais  to  be  soaked  in  a  solutjon 
of  soap,  which,  drying,  causes  its  fibres  mutually  to  adhere ;  and  in  one  district,  vim^ 
Dehli,  a  mixture  of  chalk  and  gum  has  to  be  added.  It  is  clear  that  the  best  nawuia 
must  be  those  which  are  made  from  wool  which  felts  merely  with  water,  and  that  the 
use  of  any  viscous  substance  to  produce  this  effect  is  a  sign  that  the  wool  is  not  really 
fit  for  nom^a-making.  It  stands  to  reason  that  a  namda  depending  for  its  compact- 
ness on  any  substance  soluble  in  water  is  at  the  mercy  of  the  first  heavy  shower  of  rain 
or  of  the  first  more  than  momentary  immersion  in  water.  Hitha  lather,  used  in  some 
places,  is  not  objectionable,  as  it  assists  real  fdting  and  is  not  stkky. 

"  Namdas  are  made  of  a  single  colour  and  also  in  patterns  some  of  which  are  very 
pretty.  As  a  namda  is  never  intended  to  be  washed,  the  dyes  used  in  the  patten  are 
seldom  fast ;  for  the  use  of  a  fixing  ingredient  would  be  an  unnecessary  expenditnre. 

S.  1554 


Digitized  by 


Google 


Products  of  India, 


627 


in  the  Pai^b. 


(G.  Wait,) 


SHEEP : 

Wool. 


To  make  a  namda  with  pattern,  the  pattern  is  first  laid  out  on  the  mat  and  the  ground- 
work  wool  is  spread  over  it ;  or  the  |fround-work  is  spread  out  first.  The  patterns  are 
sometimes  geometrical,  but  sometimes  contain  conventional  art  foliage  and  flowers. 
In  these  latter  the  fundamental  rule  that  where  a  curve  s]>rings  from  another  curve  or 
from  a  straight  line,  they  should  be  mutually  tangential,  is  ignored  to  the  ruin  of  many 
fine  combinations ;  and  it  is  not  unlikely  that  many  other  offences  a^nst  true  artistic 
principles  are  perpetrated.  iViai»<ia-makers  are  not  JuUhas,  but  belong  to  different 
castes.  In  Hazira  'telis'  do  the  work.  The  usual  wages  are  two  to  three  annas 
pet  diem, 

**  The  his  of  Sirsa  and  Fattahabad  in  the  Hissir  district  and  of  Ludhiina  are  fine 
in  texture  and  warm,  while  those  of  most  of  the  Panjab  districts  have  no  special 
excellence. 

"  A  description  of  the  blankets  {i.e,,  lots,  paitA,  kammals,  bhurds,  etc.)  of  the 
province  would  occupy  much  space  if  it  went  into  details.  In  point  of  intrinsic 
excellence  we  find  the  pattti  of  Waziri-Rupi,  in  Kulu,  pre-eminent.  In  texture,  in 
lightness,  in  warmth^  and  in  simple  artistic  beauW,  these  bumketsare  ver^r  remarkable, 
and  no  mere  descnption  of  the  patterns  could  convey  any  adequate  idea  of  them. 
And  between  these  blankets  and  the  wretched  loosely-woven  coarse  kammal  of  the 
district  of  Hoshiirpur,  there  are  fabrics  cKf  every  intermediate  degree  of  quality. 
Taken  generally  it  may  be  said  that  the  quality  is  poor;  but  it  may  be  doubted  whether 
any  Western  race,  with  the  like  appliances,  would  produce  anything  as  good. 

"  There  is  no  essential  difference  between  loi  and  bhtird,  and  kammal,  Lois  seem 
generally  to  be  made  white  and  kammals  black  (dyed  or  natural)  ;  while  hhdrd  s  re 
much  the  same  as  loiSj  and  the  two  words  may  be  taken  almost  to  be  synonyms. 
There  is  also  no  essential  difference  between  the  texture  of  alwdn  and  tHat  of  lai. 
Alwdn  is  cloth  in  long  pieces  for  cutting  up  by  the  tailor  ;  a  /<n  ma^  be  of  exactly  the 
same  make,  but  it  has  some  sort  of  edging,  e,^.^  a  single  coloured  hue,  and  is  for  use 
as  a  blanket.  In  the  Hiss^  district  dhabla  is  made,  cotton  and  wool  being  mixed  in 
the  manufecture.    A  similiar  manufacture  elsewhere  is  called  garbi  (or  garvi) paiH, 

**  I  have  not  been  able  to  make  any  estimate  from  the  reports  sent  in  of  the 
quantity  or  value  of  the  total  woollen  manufacture  of  the  province  for  the  y^  under 
report.  But  in  188081  it  seems  that  the  total  annual  outturn  was  estimated  officially  at 
Ki2,24,69i ;  and  the  value  has  certainly  not  diminished.  But  a  few  reported  details 
may  be  of  interest.  The  Hissir  district  exports  18,000  yards  of  loi  to  Multan  and  Delhi, 
and  imports  72,000  yards  of  blankets  from  Ludhiina  and  Firozptlr.  The  local  outturn 
of  Amballa  is  put  at  19,713  blankets  with  an  export  of  9,795  to  other  districts  and  an 
import  of  R3o,ooo  worth  of  lais  from  Ludhidna,  Amntsar,  Nurpur  (Kingra),  and 
Kashmfr;  and  that  of  Ludhiina  at  over  R24,ooo  worth  of  imitation  shawls  (half 
exported  to  Native  States  and  Amritsarand  elsewhere),  and  about  i\  lakh's  worth  of 
other  things.  JuUundur,  with  an  outturn  of  40,000  yards  of  blankets,  nearly  half 
of  which  is  exported,  imports  96,oooyards  of  European  doth  and  flannel  and  at  least 
33,000  yards  of  country  woollens.  The  hill  station  of  Murree  imports  R36,ooo  worth 
of  European  woollens  and  10,000  pieces  of  patbi  from  Kashmir.  Shahpur  makes 
R3o,ooo  worth  of  lois  and  blankets  and  800  assarts  and  the  export  of  these  articles 
amounts  to  R  15,000  in  value.  The  people  of  Delhi  and  Gurgaon  seem  to  prefer 
cotton-padded  garments  to  woollen  clotnes  for  warmth. 

••The  import  of  European    woollens  is  said  nowhere  to  compete  very  severely 
with  the  native  industry  generally.    In  Lahore  it  is  thought  that  the  manufacture  of 
couotry-made  medium  stuffs  is  suffering  and  will  suffer,  and  the  same  report  comes 
from  Hissir.    In  most  other  districts  it  is  stated  that  the  import  of  European  goods  has  < 
little  or  no  effect  on  native  manu  failures.  ' 

'•The  European  woollen  fabrics  imported  are  flannel,  merino,  broadcloth,  knitted 
goods,  etc.,  and  are  used  by  Europeans  and  a  few  of  the  wealthier  natives.    In  the 

Slains,  while  there  is  one  tnbe,  the  Odhs  of  Muraffargarlf  and  the  Afghin  frontier 
istricts,  that  consider  the  wearing  of  woollen  garments  a  religious  obligation,  and 
while  the  Khojahs  of  Lahore  and  elsewhere  almost  invariably  wear  the  woollen  bhuri, 
cotton  is  much  more  worn  than  woollen;  in  fact,  in  many  districts  only  woollen  blankets 
for  bedding  are  used  and  no  woollen  clothes.  Even  in  such  a  district  as  Kingra  cotton 
is  largely  worn  and  its  use  is  becoming  more  and  more  common,  though  the  Gaddi 
(shepherd)  still  wears  nothing  but  woollen  homespun. 

*•  Knitting  of  jerseys,  gloves,  and  socks  is  done  partly  with  European  worsted  but 
also  and  much  more  with  native  yarn.  In  Ludhiana  1(4,000  worth  was  knitted  in  the 
year  under  report,  and  in  Amballa  R2,ooo  worth.  Knitting  is  sometimes  done  with 
two  needles,  in  which  case  the  sock  or  glove  is  made  in  two  pieces  which  a  re  afterwards 
sewn  together.    For  seamless  socks  or  gloves  three  to  five  needles  are  used*. 

Carpet-manufacture  is  briefly  alluded  toby  Mr.  Johnstone,  but  as  bis 
remarks  are  mainly  taken  from  Baden  Powell,  the  passage  has  been 
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omitted.  It  would  be  beyond  the  scope  of  this  work  to  deal  with  the  de- 
signs and  methods  of  manufacture  of  articles  of  a  distinctly  artistic 
nature.  The  raw  products  and  primajy  manufactures  are  the  features 
that  mainly  have  to  be  dealt  with.  This  explains  the  omission  of  direct 
treatment  of  articles  of  an  artistic  kind.  Mr.  Johnstone's  remarks  on 
the  dyeing  of  wool  and  woollen  goods  are,  however,  sufficiently  concise  that 
they  may  be  quoted  here. 

"  Wool  inteaded  for  coloured  namdtu  is  dyed,  bat,  with  this  exceptkw,  dye  is 
always  applied  to  the  yam  or  the  made  fabric  The  variety  of  dyes  usea  b  so  great 
that  a  mere  eoumeratioii  of  them  all  would  be  too  lengthy  for  such  a  report  as  diis. 
The  chief  ooloors  are  red,  blue,  turquois  blue  (firimd),  yellow,  greeo  and  black. 

"  (a)  Red,  made  with  cochineal,  needs  three  tolas  of  cochineal  for  one  yard  of 
cloth  or  quarter  seer  of  thread.  The  cochineal  is  put  into  boiling  wator  in  which  the 
doth  b  immersed  and  then  sulphunc  acid  and  saltpetre  in  certain  proportiotts  are 
added.  The  drying  b  done  in  the  shade.  If  a  deep  red  b  wanted  the  doth  must 
then  be  put  in  boiling  water  to  which  four  tolas  of  turmeric,  one  chittak  pomegranate 
seeds,  two  chittaks  of  sulphuric  ackl  and  saltpetre  have  been  added.  The  gulandr 
shade  of  red  b  made  by  doubling  the  turmeric. 

'*  {b)  A  common  red  is  also  made  from  lac^  got  from  the  d#r  (ZixypliUS  J^jiiba), 
the  kikar  of  Sind  (AcaciA  aimbica),  the  dhdk  (Butea  frondosa)  of  HiodosUa 
(not  of  the  Panj^),  the  banyan  iFicus  indica),  and  the  ptpal  (Ficus  religiosa). 

•*  (c)  Blue  {ml£)  b  made  in  many  shades,  the  basb  being  indigo  and  the  fijdnff 
natenai  chiefly  sulphuric  add.  Turquob  blue  {fiH»4)  b  made  from  an  imparted 
dye  with  alum  added  during  the  process. 

**  (d)  Yellow  is  got  in  m%ny  ways.  One  concoction  used  contains  akallfir 
(Datisca  cannabina),  turmeric  and  alum;  another  kesm,  or  the  flower  of  the 
Palds  or  dhdk  (Botes  frondosa),  which,  however,  gives  only  a  transient  <^ 
Yellow  may  also  be  got  out  of  the  rind  of  pomegranate  {ndspdt)  with  some  fiamg 
substance  added. 

"  (#)  Green  can  be  got  by  dydng  first  for  blue  and  then  for  ydlow  as  b  done 
in  Kulu ;  or  by  adding  to  the  concoction  for  blue,  turmeric,  akalbir  and  alum. 

*'(/)  Black  b  made  in  many  ways.  In  the  hiUs  green  walnut  shelb  are  used 
and  the  black  colour  produced  is  very  intense  and  lasting.  Another  deep  blade  b 
got  horn  indigo  added  to  a  fermented  compound  of  gttr,  did^  and  the  refuse  after 
iron  b  smelted. 

**  In  dying  wool  such  substances  as  sulphuric  add  and  lime  are  added  merely  to 
bdp  the  wodTto  absorb  ihe  colour.    Akalbir  b  used  with  the  same  object. 

Woollen  fabrics  requiring  bleaching  are  exposed  to  the  fumes  of  burning  sulphur. 
Aniline  dyes  as  used  in  the  province  are  never  fast.  I  understand  that  tiieir  use  b 
increasing.  The  ^arbt  chadar  (pashmina)  can  only  be  dyed  khdki,  but  is  generally 
undyed.    Dyers  are  generally  a  separate  caste  and  tney  are,  as  compared  to  spinners 


and  weavers,  well  ofl 


v.— ASSAM  AND  BURMA. 


Absolutely  no  information  is  available  regarding  the  sheep  of  these 

frovinces.  In  one  of  the  early  volumes  of  the  Transactions  of  the  Agn» 
lorticultural  Society  of  India,  Major  Jenkins  is  reported  to  have  sent 
the  fleeces  of  Tibetan  sheep  (imported  into  Upper  Assam)  for  valuation. 
These  were  favourably  reported  on,  but  no  trade  to  speak  of  appears  to 
have  developed  in  the  article.  In  several  papers  allusion  b  made  tiici* 
dentally  to  sheep-farming  under  European  managfement  having  been 
started  on  the  khasia  hills,  but  the  writer  has  failed  to  discover  any 
particulars  and  need  scarcely  add  that  no  such  industry  exists  at  the  pre- 
sent day.  In  Manipur  while  sheep  are  to  be  had,  they  are  by  no  means 
popular ;  but  it  is  probable  large  portions  of  that  little  State  would  afford 
a  rich  field  for  future  experiments  since  the  pasttuage  is  rich,  the  hills 
mostly  low  and  grassy,  and  the  rainfall  by  no  means  heavy,  except  on 
the  western  ranges  bordering  on  Assam  and  Cachar. 
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VI.— BOMBAY.* 

It  has  already  been  stated  that  one  of  the  earliest  notices  of  the  sheep 
of  Western  India  is  that  given  by  Dr.  Hove,  a  Polish  Botanist,  who  visited 
India  with  the  object  of  studying  the  cotton  supply  and  manufactures 
of  India.  He  was  in  the  Deccan  in  1 787  and  spoke  m  the  highest  terms 
of  the  sheep  he  there  saw  and  the  woollen  manufactures  of  the  Presidency 
The  subject  of  Bombay  wool  next  attracted  attention  about  forty  or  fifty 
years  after  the  date  of  Move's  visit,  when  Saxon  and  Merino  rams  were  im- 
ported and  an  effort  made  to  improve  the  breed.  Oolonel  Jervis  in  1835 
represented  to  the  Court  of  Directors  of  the  Honourable  the  East  India 
Company  that  the  Deccan  and  Gujerat  were  well  adapted  to  sheep.  So 
statisfied  was  Oolonel  Jervis  of  success  in  the  undertaking  that  he  started 
a  sheep  farm  on  his  own  account.  The  Bombay  Government  also  opened 
out  two  farms  and  placed  these  under  a  Mr.  J.  Webb.  The  farms  were 
at  Ahmednagar  and  near  the  fort  of  luner.  For  this  purpose  lar^e  num- 
bers of  sheep  were  imported  from  Afghdnistdn,  the  Cape  of  Good  Hope, 
England.  The  East  India  Company,  for  example,  sent  out  120  rams  and 
ewes  of  the  South-down,  Leicester,  (Jotswold,  and  Merino  breeds.  Every 
thing  was,  in  fact,  done  that  could  be  thought  of  in  the  way  of  importation 
of  stock.  In  1843  wc  read  of  Sir  Qeorge  Arthur  havinc;'  reported  on  the 
farms  in  the  most  favourable  terms,  his  previous  ccMonial  experience 
having  highly  qualified  him  to  express  an  opinion.  What  came  of  all 
this  enthusiasm  and  liberal  expenditure  of  money  is  difficult  to  know. 
The  subject  seems  to  have  fallen  from  public  consideration  even  more 
rapidly  than  it  had  ascended.  The  trade  from  Bombay  in  wool  is  by 
no  means  unimportant,  but  comparatively  none  of  the  exports  are  from  the 
Presidency.  The  supply  is  drawn  from  Sind,  Baluchistan,  Afghanistan, 
Rdjputana,  and  to  a  smaller  extent  from  the  Panjib,  the  North-West 
Provinces,  and  the  Central  Provinces.  The  Presidency  of  Bombay  by  no 
means  produces  enough  to  meet  the  requirements  of  its  local  weavers,  so 
that  the  once  famed  Deccan  sheep  might  almost  be  said  to  have  dis- 
appeared. With  few  subjects  is  a  greater  silence  preserved  in  the  valuable 
Bombay  District  Gazetteers  than  that  of  sheep  and  wool.  The  passages 
which  are  fiven  below  have  been  furnished  more  with  the  object  of  demon- 
strating this  fact  than  from  any  great  merit  which  they  possess.  We  know 
practically  nothing  regarding  Bombay  wool.  The  returns  of  the  traffic 
to  and  from  the  port  town  of  Bombay  by  sea  and  rail  manifest,  however, 
an  immense  expansion.  The  total  imports  by  sea  to  India,  for  example 
(mostly  from  Mekran,  Sonmiani,  and  Persia),  have  increased  during  the 
past  twenty  years  from  i,ooo,ooo&)  to  5,ooo,ooolb  j  the  re-exports  of  foreign 
wool  (drawn  largely  by  rail,  road,  and  boat)  have  expanded  from,  say, 
130,000ft  to  i3»ooo,ooou)  within  that  period  1  while  the  exports  of  Indian 
Wool  have  fluctuated  between  26,5oo,ooofll>  and  20,000,000ft.  It  will  be 
seen  from  the  tables  furnished  in  the  chapter  on  Wool  Trade  below 
that  by  far  the  major  portion  of  this  traffic,  in  raw  wool,  takes  place  with 
the  port  town  of  Bombay,  the  next  most  important  sea-port  being  Kar^hf. 
Karachi  has  recently,  however,  sprung  into  great  importance  through 
having  given  birth  to  a  large  and  yearly  increasing  re-export  of  foreign 
wool  -  wool  that  is  drawn  from  across  the  Sina  frontier.  One  other 
noticeable  feature  of  the  trade  returns  as  bearing  on  the  woo]  of  Bombay 
may  be  ho^  added,  viV.,  that  nearly  one-half  of  the  Indian  wool  ex- 
ported from  Bombay  is  derived  from  Kijputana  and  Central  India,  less 
than  one-sixth  being  usually  obtained  from  the  Bombay  Presidency.  It 
may  thus  be  said  that  the  wool  that  leaves  Bombay  comes  mainly  from 
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Rijputana,  Central  India,  and  the  Pan j 4b,  and  that  Karichf  wool  is 
chiefly  Baluchistan  and  Afghdn,  with  lesser  proportions  of  Sind  and 
Panjab  wool.  The  chief  local  interest  manifested  in  Bombay  in  wool 
may  be  said  to  be  the  manufacture  of  blankets.  The  following  ex- 
trarts  from  the  Gazetteers  will  be  seen  to  mainly  deal  with  this  tfanch 
of  the  trade  :— 

DharwaR.— "White,  Wack,  or  white  and  black  striped  blankets  are  worco  by 
shepherds.  Of  87,768  shepherds  shown  in  the  18S1  census^  about  one-tenth,  or  8,700 
are  blanket-weavers.  In  tne  Rdnebennur  sub-division  in  the  south-east  large  blankets^ 
about  sixteen  feet  by  six,  are  woven ;  the  blankets  woven  in  the  rest  of  the  district  are 
not  larger  than  nine  feet  long  and  four  broad  for  men,  and  seven  and  a  half  feet  long- 
and  three  broad  for  children.  Generally  the  women  spin  Ae  wool  into  thread,  arrange 
and  size  the  warp,  and  fill  the  shuttles ;  and  the  men  weave.  In  Dhirwir,  wool  is 
not  sold  by  the  ordinary  sher  weight.  Either  the  shearing  of  100  sheep  is  bongfat  in 
a  lump  for  about  f  4  (R40),  or  the  wool  is  bought  by  the  chitti  or  four  sher  millet 
measure  which  costs  about  i6s.  (R8),  that  is,  at  the  rate  of  14^.  the  pound.  One 
€hiUi  or  fourteen  pounds  of  wool  works  into  four  blankets,  each  nhie  feet  long  by 
four  feet  broad.  Of  these  four  blankets  two  are  Wack,  together  worth  i6f .  (R8),  and 
two  are  white,  together  worth  8«.  (R4).  To  spin  the  wool  and  weave  these  four 
bbnkets  take  a  man  and  woman  about  forty  days,  that  is,  after  deducting  16^. 
f  R8)  as  the  cost  of  one  chiiti  of  wool,  the  men  and  women  earn  85.  (R4)  in  forty 
days,  or  6s.  (R3)  a  month.  At  the  rate  of  three  blankets  a  month  for  each 
couple  the  8,700  blanket-weavers,  during  the  eight  fair  months,  yield  an  estimate 
outturn  of  104,400  blankets  worth  ^31,320  (R3,i3>2oo).  This  outturn  is  not  enough 
to  meet  the  local  demand.  Blankets  are  largely  imported  from  BeUri  and  Maisur, 
part  of  the  imports  being  used  locally  and  part  being  sent  to  the  coast.  Blanket- 
weavers  generally  sell  their  produce  direct  to  the  wearers  on  market  days  in  local 
market  towns.  When  not  sold  in  the  markets,  blankets  are  sold  to  local  bUnket  deal- 
ers who  are  generally  rich  shepherds  and  are  sometimes  i.ingayat  cloth-dealers.  As 
white  and  white  and  black  striped  blankets  fetch  45.  (R2)  each  and  black  blankets 
fetch 85.  (R4)  each,  most  of  the  blankets  woven  are  black"  {Gaa.,  XXII,,  pp.  380-1}, 

KoLAPUR. — "The  sheep  are  sheared  twice  a  year  in  November  and  in  June. 
The  Dhangars  cut  the  wool  with  a  heavy  pair  (rf  shearing  scissors.  An  average  fleece 
weighs  half  a  pound  which  is  worth  3^.  to  ^^d.  (2  to  2^  as,).  Most  of  the  local  wool 
is  woven  into  blankets  and  some  is  used  for  making  felt  or  burnus,  and  native 
saddles.    Very  little  raw  wool  leaves  the  State"  {Gom.,  XXIV,,  37)* 

KolaBa. — *' Wool  working  is  carried  on  at  Mdpgaon,  Malgaon,  and  AHbag  in 
the  Alibag  sub-division,  and  at  Roha.  The  workers  are  Dhan|;ars  from  the  Deccan, 
of  whom  about  100  families  earn  their  living  by  blanket-makmg.  They  have  looms 
and  weave  coarse  blankets,  some  with  the  wool  of  their  own  flocks  ana  others  with 
wool  brought  from  the  Deccan.  The  wool  is  bought  either  with  their  own  or  with 
borrowed  money.  The  demand  for  their  blankets  is  so  great  that,  though  they  work 
for  eight  or  nme  hours  a  day  during  the  whole  year,  they  are  unable  to  supply  the 
demand  and  are  forced  to  bnng  blankets  from  above  the  Sahyidris.  llietr  average 
yearly  earnings  amount  to  about  £i3-ios.  (R125).  The  craft  is  flourishins'.  In  Min- 
gaon  and  Mahid  some  Sangars  or  weaving  Dhangars  are  enpiged  in  making  blankets 
which  they  sell  to  local  merchants.  The  blankets  vary  in  pnce  from  is,  to  2s,  (8  as.  to 
Ri)  according  to  texture  and  the  quality  of  the  wool.  Their  average  daily  earnings 
vary  from  6d,  to  gd,  (4  as.  to  6  as.).  Most  of  them  have  money  on  credit  enough  to 
buy  the  wool  they  use  and  keep  some  ready-made  blankets  m  store  "  -  (Gam,,  XL, 
t32)* 

PoONA. — *'  Sheep  are  sheared  twice  in  a  year,  in  June-July  and  in  October- 
November.  Each  sheep  on  an  average  gives  one  pound  oif  ¥rool  at  each  shearing 
worth  4\d,  to  6d,  (3  as.  to  4  as.).  The  loss  m  carding,  spinning,  and  weaving 
amounts  to  twenhr-flve  per  cent.  Sometimes  Dhangars  are  called  to  shear  the  sheep 
and  are  paid  at  the  rate  of  4s,  (R2)  the  hundred.  The  wool  is  bought  by  the  Dhaop* 
ppars  whose  women  card  it  by  means  of  a  bamboo  bowstring  with  gut  twist,  and  spin 
It  either  fine  with  the  help  of  the  ordinary  spinning  wheel  or  coarse  using  the  spindlle. 
The  threads  are  stiffened  with  a  paste  of  tamarind  stones  pounded  in  the  rougn  stone 
mortars  which  are  generally  to  be  seen  outside  of  Dhangars*  houses.  The  paste  is 
applied  with  a  large  stiif  brush.  After  the  warp-threads  have  been  placed  and 
stretched  the  Dhan^ar  takes  two  da3r8  to  weave  a  blanket  about  eight  feet  long  and 
two  and  half  feet  wide,  the  price  of  which  varies  from  a*,  to  105.  (Ri  to  R5)  accordine 
to  the  colour  and  fineness  of  the  texture.  White  blankets  and  seats  of  dsans  used 
while  performing  rdigious  ceremonies  have  a  special  value,  being  considered  more 
sacred"  (Go*.  AT////.,  Pi,  /.,  p,  fj). 
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SholapUR.— •*  Every  two  years  they  bear  thrice,  one  Iamb  at  a  time.  Sheep 
are  reared  more  for  their  wool  than  for  their  milk.  Twice  every  year,  in  March  and 
again  in  July,  their  wool  is  cut.  If  black,  it  is  sold  to  Sangars  or  blanket  weavers 
at  6€U  a  ponnd  (2  shers  the  rupee),  and  of  mixed  black  and  white  at  sd,  a  pound 
(24  5A^5  the  rupee).  At  each  shearing  100  fleeces  are  worth  about  £1  (Riu),  that 
&,  about  £2  (R20)  a  year  "    (  Vol.  XJC.,  17). 

Blankets,-^**  Almost  all  over  the  dbtrict  blankets  are  woven  by  Dhangars  and 
Sangars.  Sangar  weavers  are  chiefly  found  in  the  BArsi  and  Sdngola  sub-divisions. 
The  wool  is  from  their  sheep,  which  are  sheafed  twice  a  year.  I  he  wool  is  chiefly 
black  with  some  dirty  white  threads.  It  has  to  be  several  times  washed  before 
it  is  ready  for  use.  The  blankets  and  seat  cloths,  or  dsans,  woven  in  the  village 
of  Gherdi  in  the  Sdngola  sub-division  have  a  local  name.  Blankets  fetch  15.  to 
los.  (R|  to  5)  each.  In  some  parts  burntts,  or  coarse  felt,  is  also  made.  Dhanga 
weavers  earn  ^d.  to  6d,  (2  as.  to  4  as.)  a  day  "  {Gas,,  XX,,  271). 

VII.— SIND  AND  BALUCHISTAN. 

To  a  certain  extent  the  subject  of  Sind  and  Baluchistan  wool  has 
already  been  indicated.  1  he  traffic  in  this  article  may,  however,  be 
described  as  a  direct  result  of  the  prosperity  of  the  port  town  of  Karachf 
The  following  letter,  addressed  to  the  Chamber  of  Commerce,  Bombay,  in 
1842,  indicates  the  fact  that  the  trade  had  then  scarcely  an  existence  :* 

Account  cf  the  Wool  produced  in  Upper  Sind,  Cutchi,  and  Baluchistan — 
by  Lieutenant  Postans. 

•*  Tlic  following  remarks  are  offered  on  the  article  of  wool  as  produced  in  Upper 
Sind,  Cutchi,  and  the  higher  country  of  Baluchistan,  being  the  result  of  enquiries  on 
the  subject. 

•*  Wool  in  Upper  Sind  is  not  a  mercantile  commodity,  nor  does  its  value  as 
such  appear  to  be  known ;  the  quantity  produced  is  moreover  unimportant  and  used 
by  the  natives  entirely  for  purposes  of  home  consumption,  as  mussuds,  kumlies, 
rugs,  etc.,  the  sheep  appear  to  be  of  a  poor  and  inferior  description,  and  are  seen 
only  in  small  flocks,  though  the  whole  of  this  track  of  country  would  seem  to  be  well 
adapted  in  forage  for  feeding  large  quantities  :  the  inundations,  however,  would  pro- 
bably, for  a  certain  period  of  the  year,  render  the  soil  too  damp  for  this  animal. 

**  In  Cutchi  tiie  numerous  large  flocks  of  dumba  sheep  which  are  met 
with,  particularly  during  the  cold  season  (2^mistan)  are  principall^r  those  brought 
down  by  the  Brahuf  and  other  hill  tribes  for  forage,  and  to  avoid  the  inclement 
climate  of  the  upper  cotintry.  The  flocks  appertaining  to  the  plains  are  not  numerous, 
and  the  wool  is  used  for  the  same  purposes,  as  in  Upper  Sind  before  alluded  to.  The 
following  statement  from  a  Native  Chief  in  Cutchf,  respecting  this  article,  may  be 
relied  upon,  and  it  shows  that  the  hill  Beluchis  manufactured  the  wool  and  brought 
the  articles  for  sale  to  the  lower  country,  proving  the  want  as  a  supply  iu  the  plains  :^- 

" '  From  the  time  of  Meer  Nusseer  Khan  of  Kelat  until  now,  the  Sarapan  tribe  of 
Brahufs  manufactured  rugs,  mussuds,  carpets,  etc.,  and  traded  with  them  of  the 
Jhahwar  tribes,  the  Neechari  made  woollen  cloaks  of  various  colours,  ropes,  etc.,  and 
took  them  to  Shikarpore,  Kyrpore,  and  Larkhana  for  sale;  these  are  the  articles  made 
by  the  Brahufs  of  wool,  and  no  one  has  yet  purchased  wool  from  Cutchf  or  taken  it 
away  for  sale  to  various  places.  The  Afghans  in  the  neighbourhood  of  Candahar 
•  and  Cabool  make  postms.  shawb,  etc.,  of  value,  and  sell  them  in  these  countries. 
In  the  Boogtie  and  Murree  hills  on  tiie  eastern  side  of  Cutchi,  the  vallejrs  afford  pas- 
tare  to  considerable  flocks  of  the  Dumba  sheep,  the  wool  from  these  parts  is 
manufactured  by  the  Beluchis  themselves  for  their  own  use,  the  rest  sola  to  the 
Hindoos  in  the  small  towns  along  the  skirts  of  the  hills,  where  it  is  used  entirely  for 
clothing  or  domestic  purposes.' 

''The  mountainous  division  of  Baluchistan^  known  as  Jhahwar,  is  that  in 
which  wool  is  cultivated  and  forms  the  g^reater  portion  of  the  property  of  the  Jhahwar 
tribes  of  Brahuis.  The  flocks  as  described  to  me  over  the  Jhahwar  province  in  the 
districts  of  Kozdor-kal-wadd,  Zharee,  Zc^ee,  Pandran,  etc.,  are  extremely  numerous, 
and  if  I  am  correctlyinformed,  at  least  a  lakh  (1,00,000)  of  fleeces  are  produced  an- 
nually thereform.    The  following  is  a  native  statement  on  the  subject : — 

'  Wool  in  the  province  of  Jhahwar  is  produced  in  great  quantity ;  formerly  the 
Brahufs  made  the  white  into  mussuds  and  the  black  wool  into  shawls,  etc.  Some  was 
also  taken  to  Kelat,  Cutchi,  and  other  places  for  a&le,  but  this  b  the  third  or  fourth 
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3rear,  that  the  Hindoos  have  become  traders  in  wool ;  th^  pay  the  Brahafs  in  advance 
to  secure  (he  fleeces,  and  then  send  them  to  Bombay.' 

**  This  information  agrees  with  what  I  have  elsewhere  elicited,  the  sheep  are 
sheared  twice  during  the  year,  at  the  spring  and  autumn  (March  and  October)  the 
wool  being  sold  by  the  fleece  at  an  average  of  about  6  per  rupee,  each  fleece  weigh- 
ing^ it  is  said,  something  above  half  seer  packa  to  one  Bombay  seer.  The  value  of  the 
article  has  of  late  become  so  well  known  to  the  Hindoo  traders  that  they  secure  it  by 
advancing  money  to  the  owners,  and  this  in  a  country  where  there  is  little  or  no  secu- 
rit3^  \  ^  ^^  above  rate,  the  profits  must  be  considerable,  thus  Khorassan  wool,  under 
which  denomination  the  above  is,  1  believe,  known  in  Bombay,  appears  to  be  worth 
about  R140  to  R 1 45  per  candv  ox  5881b,  the  same  quantity  could  be  purchased  ia 
Baluchistan  for  about  R90,  ana  the  expense  of  transmission  by  way  of  'Sonmeeanes 
and  Kurachee  does  not  greatly  interfere  with  the  profits. 

"  Independent  of  jhahwar,  wool  b  produced  in  various  other  places,  in  Balu- 
chistan, in  Sara  wan,  at  Mooitung,  Khoran,  Noskhey,  etc.,  but  not  in  the  same  quan> 
tity  with  that  of  the  above  district.  In  Afghanistan  wool  does  not  appear  to  be  an 
article  of  export,  finding  its  own  value  in  the  country,  where  it  is  in  constant  use  for 
articles  of  clothine,  etc.,  or  of  equal  quality.  Mekram  furnishes  a  considerable  sup- 
ply of  MTOol,  but  of  an  inferior  quality  to  that  from  Belucbistan. 

''  From  my  enquiries  I  am  led  to  believe  that  Sind  (Upper  or  Lower)  does  not 
produce  any  of  the  wool  at  present  exported  to  Bombay  from  the  mouths  of  the  Indus 


or  Kurachee  as  a  mercantile  commodity,  nor  is  it  to  be  found  in  that  country  in  suffi- 
cient quantity  to  form  an  article  of  trade,  though  there  is  apparently  no  reason  why  it 
should  not  do  so  as  in  the  neighbouring  country  of  Cutchf.  The  same  may  be  said  of 
Cutch-Gundava,  but  Mekram  and  the  hilly  tracts  of  Baluchistan  furnish  nearly  all 
the  article  known  in  Bombay  as  Khorsisan  and  Mekram  wool.  That  Central  Asa 
generally  will  be  lound  to>  be  rich  in  this  staple  commodity  there  can  be  no  doubt, 
and  as  its  value  hereafter  becomes  known  in  these  countries,  it  will  doubtless  be  cul- 
tivated and  become  an  important  return  in  the  trade  of  Bombay  "  {Transactions  cf 
the  Bombay  Chamber  of  Commerce ^  1642), 

In  i860  Mr.  P.  M.  Dalzell  (Collector  of  Customs,  Kardchi)  while  in 
England  was  invited  by  the  Bradford  Chamber  of  Comma-ce  to  address 
the  Chamber  on  the  subject  of  Indian  wool.  He  urged  the  necessity  of 
Kardchf  being  made  an  "  independent  emporium  of  trade.*'  He  pointed 
out  that  eight-tenths  of  the  wool  of  Kardcnf  came  from  Afghanistan  and 
the  country  lying  between  that  essentially  pastoral  region  and  the  frontier 
of  Sind.  Seven  years  ago  (1853)  the  exports  of  wool  from  Kar^hf  were 
valued  at  ^f  20,000,  last  year  (i860)  thev  were  returned  at  ^400,000.  The 
chief  difficulty  to  a  great  exi)ansion  of  that  trade  was  the  fact  that  Karichf 
was  not  a  sufficiently  attractive  market.  The  Kabulfs  could  not  purchase 
return  goods  of  the  kind  they  required  and  were,  therefore,  compelled  to 
carry  their  wool  to  Bombay,  and  this  entailed  a  loss  of  from  10  to  12  per 
cent,  on  the  price  obtained  for  the  fleece.  Mr.  Dalzell,  therefore,  urged 
the  establishment  of  mercantile  firms  in  Karichf  with  a  fleet  of  steamers 
trading  direct  with  England  as  the  conditions  nec^sary  to  expand  the 
wool  trade  into  proportions  of  the  greatest  value  to  England.  All  this 
(writing  of  1892)  may  be  said  to  have  been  attained ;  Karichi  has  grown  into 
an  immense  mercantile  centre  and  has  a  yearly  increasing  supply  of 
ships  which  trade  direct  with  Europe,  and  a  ra^way  system  that  taps 
the  whole  of  Northern  India.  Expressing  the  gross  foreign  exports  of 
wool  by  the  nominal  pound  sterling  ^Le,,  Rio),  they  were  valued  in  1890-91 
at  ^660,000  with,  in  addition,  say,  ^200,000  exported  coastwise  mainly  to 
Bombay.  At  the  time  at  which  Mr.  Dalzell  spoke  the  Kardchf  traffic 
was  entirely  or  nearly  so  with  Bombay,  so  that  these  two  items  (foreign 
and  coastwise  have  to  be  taken  conjointly,  when  it  becomes  apparent  that 
tie  traffic  in  wool  has  been  doubled  within  the  period  of  thirty  years  that 
has  transpired  since  the  date  of  Mr.  Dalzell'a  address  to  the  Bradford 
Chamber  of  Commerce.  Thic  is  a  matter  doubtless  for  congratulation, 
but  the  possibilities  of  Sind  and  of  the  countries  from  which  it  draws  a 
large  portion  of  its  wool   supplies  have  by  no  means  been  even  now 
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reached.  The  question  of  improving  the  breed  of  goats  and  sheep  in 
that  area  has  repeatedly  been  urged.  It  will  be  found  in  connection  with 
the  Panjdb  that  reference  has  been  made  to  an  experiment  conducted 
many  years  ago  to  improve  the  fleece  of  the  Hazdra  sheep.  This  was 
apparently  fairly  succ^sfully  accomplished,  but  the  improved  breed 
was  not  popular.  The  Natives  had  no  use  for  a  high  class  wool.  The 
means  of  export  were  defective,  at  least  considerably  more  so  than  at  the 
present  day ;  a  market  had  not  been  created  for  the  finer  quality  of  wool. 
There  was  then  comparatively  no  Kardchf  demand,  the  improved  sheep  of 
Hazira  fell  into  disfavour  and  soon  died  out.  At  the  present  moment  the 
proposal  to  endeavour  to  improve  the  sheep  and  goats  of  Sind  and  Balu- 
chistan has  been  urged  once  more  and  is  being  considered  by  the  Govern- 
ment of  India.  Major  Q.  Qaisford,  Political  Agent,  Quetta  and  Peshin,in 
his  original  letter  on  this  subject  {dated  6tk  January  i8go),  suggested  that 
from  what  he  saw  in  Australia  he  was  disposed  to  think  the  merino  breed 
might  do  well  in  Quetta.  The  proposal  contained  in  the  letter  quoted  above 
was  freely  distributed  and  opinion  invited  from  Local  Governments  and 
Chambers  of  Commerce.  A  concensus  of  opinion  may  be  said  to  have 
been  obtained  in  favour  of  great  improvement  being  possible  by  more 
careful  selection  of  the  existing  breed,  the  shearing  of  sheep  of  one  colour 
and  as  near  as  possible  of  one  quality  of  wool,  together  so  as  to  avoid 
admixture,  and  the  washing  of  the  sheep  before  shearing.  While  most  of 
the  answers  adnrit  the  possibility  of  improvement  by  merino  crossing,  the 
question  may  be  said  to  have  been  more  evaded  than  directly  answered. 
The  Chamber  of  Commerce,  Kardchf,  replied  that  while  they  considered 
the  improvement  of  the  breed  of  sheep  was  very  desirable,  the  question  of 
suitability  of  breed  was  one  that  an  expert  alone  could  decide.  The 
Chamber  concurred,  however,  in  the  desirability  of  coloured  wools  being 
kept  separate  and  the  proportion  of  white  being  preferentially  increased. 
The  Chamber  of  Commerce,  Cawnpore,  while  endorsing  the  view  that  the 
various  colours  of  wool  should  be  kept  distinct  and  the  coarse  locks  from 
the  legs  kept  apart  from  the  general  fleece,  added  that  the  value  of  a  wool 
depends  largely  upon  the  absolute  similarity  of  the  fibre.  A  moderately 
coarse  wool  of  uniform  structure  would  fetch  a  much  higher  price  than  a 
finer  wool  having  coarse  hairs  interspersed  throughout  it.  Mr.  Hallen, 
Superintendent  of  the  Horse-Breeding  Department  in  India,  replied  that 
**at  the  Hissar  Cattle  Farm  English  rams  were,  for  several  years,  regu- 
larly imported  The  results  arrived  at  were  unsatisfactory;  indeed,  it  may 
be  safely  accepted  as  a  fa#t  that  European  sheep  or  their  produce  will  not 
thrive  on  the  plains  of  India.  But  with  regard  to  Major  Gaisford's  sug- 
gestion to  introduce  merino  sheep  on  the  hills  of  Beluchistdn,  with  the  view 
of  improving  the  wool  and  mutton  of  the  districts,  I  am  inclined  to  be- 
lieve that,  for  the  reasons  noted,  an  experiment  in  this  direction  may  be 
attempted,  and  would,  therefore,  suggest  that  merino  rams  be  imported 
from  the  hotter  districts  of  Australia  where  they  have  been  found  to  thrive  " 
Mr.  Orrah,  who  has  already  been  freely  quoted  in  connection  with  the 
subject  of  Bengal  sheep,  was  invited  to  favour  the  Government  with  his 
opinion  on  the  proposal  to  endeavour,  by  cross-breeding,  to  produce  a  bet- 
ter quality  of  wool  in  the  Beluchistdn  sheep,  and  he  heartily  concurred. 
His  reply  deals  with  the  defects  of  Indian  wool  in  general  and  then  con- 
cludes with  the  following  remarks  ;— 

•*  There  are  three  descriptions  of  sheep  or  races  in  India — 

**  The  North-Western  Provinces.— One,  the  common  sheep  of  the  plains  of  India 
with  a  very  coarse  fleece  (but  which  have  some  very  good  qualities,  sucn  as  strength 
and  milling  properties). 

"  2nd»  the  Dumba  or  Karoo  whose  wool  is  mostly  white  of  a  very  pure  description. 
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"3rdy  the  Bhyangi  found  in  the  Himalaya,  the  wool  of  which  is  soft  and  long*  in 
staple,  but  the  milling  properties  of  which  are  deficient,  being  more  of  the  far  character 
than  the  true  spirally  w<  ol  fibre.  It  lavs  more  like  a  hair^  and  has  not  the  serrications 
which  fine  wool  fibre  should  have.  Of  these  three  varieties  I  consider  the  pure  white 
Dombas  and  Karoo  sheep  the  most  suitable  for  crossing  with  Australian  merino  rams. 
The  rams  should  not  be  old,  and  from  a  good  stock.  South  Down  in  build.  This 
crossing  should  eventuate  in  a  merino  character  of  wool  bein^  obtained  in  the  second 
or  third  ceneration,  the  pure  white  and  gloss  blending  mto  fineness  and  length  of 
staple  and  a  lustre  and  soundness  of  the  higher  classes  of  combing  and  clothing  wools 
which  realise  the  best  of  values. 

"  In  selecting  rams  or  rams  and  ewes^  as  may  be  determined  upon,  I  would  advise 
that  one-half  be  obtained  from  the  combing  wool  breeds  of  stock  and  the  other  half 
from  the  clothing  wool  breeds,  the  first- named  being  the  long-stapled  and  the  second 
the  shorter-stapled  wool,  and  should  be  kept  strictly  separate  in  the  cross-breedinff' 
with  Indian  sheep,  because  two  very  different  classes  of  wool  will  probably  be  prodocea 
aad  a  different  value  and  weight  of  production  be  the  result.  If  they  be  allowed  to 
mix,  these  points  may  be  materially  and  detrimentally  affected.  The  afferent  crossings 
as  formerly  known  l>etween  South  Down,  Leicesters,  Cotswold,  Forest-cheviots,  Nor* 
folks,  etc.,  etc.,  etc.,  each  and  all  comprehending^  innumerable  breeds  as  represented 
in  Australian,  have  now  become  more  known  m  distinction  as  the  ^tock  of  a  certain 
district  or  noted  flock  owners  and  breeders^  and  it  is  not  necessary  now  to  say  noore 
than  this  until  some  experience  has  been  gained.  The  hardier  merino  breeds  of  die 
South  Down  stamp  should  be  obtained  from  the  Australian  stocks  as  a  first  trial,  and 
if  not  successful,  try  another  district  of  Australia  or  New  South  Wales  ;  and  if  these  do 
not  succeed,  next  try  New  Zealand  flocks,  the  climate  of  which  I  believe  more  dosdy 
resembles  Beluchistan  than  the  former- named  countries,  where  almost  as  fine  breeds  of 
sheep  exist  in  large  quantities.  It  is  onlv  by  persistent  effort  that  success  may  be 
achiev»l.  If,  however,  this  be  done,  1  have  no  doubt  of  India  eventually  becoming 
one  of  the  most  important  wool-producing  countries  of  the  world." 

It  will  thus  be  observed  that  in  the  above  discussion  regarding  Baluchis- 
tin  sheep  (and  this  is  the  most  recent  on  any  aspect  of  the  Indian  wool 
trade)  the  opinions  held  differ  in  no  respect  from  those  advanced  from  year 
to  year  during  the  past  50  or  60  years.  The  one  authority  holds  that  cross- 
breeding with  foreign  races  is  unnecessary^  and  that  it  hacH  indeed,  proved 
useless,  while  the  next  deems  crossing  with  superior  breeds  all  that  is  re- 
quired to  raise  India  to  a  foremost,  place  among  the  countries  of  the 
world's  supply  of  wool. 

VIIL-MADRAS. 

In  several  of  the  reports  regarding  sheep-farming  in  Bengal  and  the 
efforts  that  were  made  to  improve  the  wool  of  that  provmce,  mention  has  been 
incidentally  made  of  the  corresponding  experiments  in  South  India.  Dr. 
Royle  (Productive  Resources)^  in  a  passage  quoted  above  under  the  chap- 
ter on  the  Improvement  of  the  Breed  of  Sheep  in  India,  mentions  the  fact 
that  about  1835  the  Madras  Government  first  took  direct  action  in  this 
matter.  A  letter  from  Oolonel  Haslewood  to  Oaptain  Jacob  of  Bombay, 
dated  April  1837,  furnishes  the  chief  data  on  which  the  various  statements 
of  the  early  action  of  the  Madras  Government  has  been  based.  The  letter 
may,  therefore,  be  here  given  in  full : — 

"  I  am  happy  to  see  that  your  Government  have  taken  up  my  plan  for  improving 
the  Indian  wool.  I  have  just  recaved  six  more  Saxon  rams  from  the  Raily  flock 
at  Sydney  |  the  price  there  is  ten,  seven,  and  five  guineas  each  according  to  the  cross, 
or  rather  according  to  the  size.  Mr.  Sullivan  brought  out  two  merino  rams  and 
two  ewes,  and  1  have  seen  the  effect  of  crossing  by  these,  and  also  by  South-down 
rams  imported  by  Sir  William  Rumbold  on  the  Neelgherries.  Even  the  red  hairy 
sheep  of  India  become  South-down  in  size  and  wool  in  the  second  generation,  and  the 
white  woolly  sheep  of  India  become  merino  and  South-down  in  size  and  wool  after  one 
crossing.  I  have  shorn  Mr.  Sullivan'8  merinos  that  have  been  two  years  in  India. 
After  twice  washing  and  shearing,  the  day  after  the  ewes  gave  five  and  four  and  a 
luilf  pounds  each.  In  fineness,  length  of  staole,  elasticit^r  and  oiliness,  equal  to  any 
1  ever  saw  in  Tasmania,  where  two  and  a  naif  pounds  is  the  utmost  ever  got  firom  a 
ewe  of  the  merino  kind,  which  seldom  weigh  more  than  fifty  pounds  per  carcass 
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wfaeo  killed ;  aod  these  ewes  of  Mr.  Sullivan's  had  been  shorn  only  seven  months 
before. 

"My  flock  I  have  removed  here  (Bangalore)  from  the  hills,*  as  the  rank  mss 
tiiere  does  not  answer  for  sheep  brought  from  bdow,  although  those  bred  there  thrive 
exceedingly  well.  1  am  completing  my  flock  here  to  700  white  woolly  ewes,  for 
which  1  have  rams  enough,  pure  Saxon.  The  rutting  season  begins  here  in  June, 
and  the  lambing  from  November  to  January,  and  they  may  be  shorn  in  February  and 
in  September.  I  do  not  know  if  you  have  any  white  woolly  ewes  indigenous  to  your 
provinces,  although  I  know  you  have  the  black  woolly ;  but  you  mav  get  the  white 
ones  between  Jalna  and  Bedcr,  where  1  hoar  there  are  many  flocks.  We  onl3r  have 
them  in  Coimbatore,  and  the  Barramahal.  After  my  flocks  have  given  their  flrst 
lambs,  1  shall  turn  them  over  to  the  Mysore  Commissioner,  and  return  to  Tasmania  " 
\,Ttans.  Agri.'Hort,  Soc,  Ind,,  VI L,  t28  129). 

Dr.  Shorttt  in  his  Manual  of  Indian  Cattle  and  Sheep,  gives  very  little 
of  a  definite  nature  regardine^  the  sheep  of  South  India  further  than  what 
has  been  discussed  above  under  the  chapter  on  Breeds  of  Sheep  in  India. 
With  the  exception  of  the  black-headed  sheep  of  Coimbatore  and  the 
woolly  sheep  of  Mysore,  he  speaks  most  disparag^ingly  of  the  others,  so 
far  as  wool  production  is  concerned.  In  fact,  he  characterises  them  as 
yielding  a  poor  quality  of  hair  rather  than  wool.  Curiously  enough  he 
makes  Tittle  mention  of  the  early  experiments  made  towards  improving 
the  breeds  of  South  India,  so  that  he  at  least  would  not  appear  to  have 
accepted  the  opinion  as  well  founded,  that  the  benefit  thereby  conferred 
can  be  traced  in  the  present  breeds.  It  would  be  interesting  to  know, 
however,  whether  early  records  exist  of  the  Coimbatore  and  Mysore  wool- 
yielding  sheep  that  would  establish  these  as  purely  indigenous  breeds  and 
not  the  descendants  of  the  cross-breeding  that  was  effected  about  the 
beginning  of  the  present  century.  The  sheep  seen  by  Dr.  Hove  in  the 
Deccan  a  hundred  years  ago  was  apparently  very  similar  to  the  Coimba- 
tore stock  of  the  presert  day,  and  Dr.  Buchanan  Hamilton's  Mysore  sheep 
may  be  the  same  as  the  wool-yielding  breed  now  to  be  found  m  that  State 
There  is,  however,  no  positive  proof  on  these  points,  and  Native  opinion 
and  tradition  would  be  useful.  So  far  as  the  writer  can  discover,  the  Coim- 
batore and  Mysore  sheep  are  purely  indigenous  and  would  afford  perhaps 
better  stock  for  experimenting  with  than  the  Patna  in  the  production  of^a 
fleece  sheep  for  the  great  central  tableland  of  India  and  the  Upper  Gan- 
eetic  basin  Indeed,  the  much  talked-of  Patna  breed  affords  an  inferior 
fleece  (Conf.  with  p.  617). 

In  the  reports  of  the  Experimental  Farm  at  Sydapet  frequent  mention 
is  made  of  sheep.  Thus,  for  example,  Mr.  Robertson  seems  to  have  com- 
menced about  1869  to  endeavour  by  selection  and  crossing  with  Mysore, 
Coimbatore,  Patna,  Nellore,  and  Madras  to  evolve  a  useful  prepotent 
stock.  This  he  seems  to  have  secured  and  desigpiated  the  animal  produced 
as  the  •'  Sydapet  Breed."  What  has  since  come  of  this  stock  the  records 
consulted  by  the  writer  do  not  say     (Conf.  with  p   6ji)» 

The  following  brief  notice  of  Madras  sheep  conveys  some  idea  of  the 
views  currently  held  regarding  the  present  position  and  prospects  of  sheep 
farming : — 

'*  The  wool  produced  in  Southern  India  from  the  native  breed  of  sheep    is  of  very 


quality  and  chiefly  employed  for  making  cumblies,  a  rough  kind  of  blanket 
lar^y  used  by  the  Natives.  Attempts  have  been  made  to  improve  the  breed  of  the 
white-woolled  country  sheep  by  crossing  with  Australian,  Merino  and  oth  er  rams. 
These  crosses  thrive  best  in  the  nigher  districts  of  the  Peninsula,  such  as  Coimbatore 
and  the  tableland  of  Mysore,  where  the  temperature  is  somewhat  cooler  and  forage 
more  abundant  than  on  the  plains.  In  Mysore  many  of  the  sheep  have  foreign  blood 
in  them,  and  for  a  series  of  years  the  Maaras  Government  endeavoured  to  improve  the 
breed  of  sheep  in  the  districts  of  Salem,  Coimbatore,  North  Arcot,  and  Bellary  by  the 
diitribution  of  superior  rams.  Although  these  efforts  have  improved  to  some  extent 
the  quality  of  the  fleece^  they  cannot  be  said  to  have  given  any  impetus  to  sheep- 
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breeding  as  io  i88i-8a  the  total  exports  of  wool  from  this  Presidency  only  amoanted 
to  S6Stb  of  the  value  of  R220  In  some  districts,  such  as  Ellore,  the  finer  qualities 
of  wool  are  used  for  makingf  carpets  of  oriental  patterns.  These  are  mostly  made  on 
commission  for  European  dealers,  who  secure  them  through  their  local  ag-ents. 
The  exports  for  1882-83  were  26,338ft  valued  at  R5,i73  "  {Madras  Man,  Adm.,  /., 
p.  363). 

The  people  of  Madras  are  essentially  clad  in  cotton  or  silk.  Wool  enters 
but  to  a  very  small  extent  into  their  personal  apparel,  and  hence  the  woollen 
industries  of  the  Presidency  are  not  very  important  The  following 
reference  to  the  carpet-weaving  will,  however,  be  read  with  some  interest  :— 

''As  regards  carpet«,  Mr.  Havell  considers  that,  though  the  ordinary  EQore  and 
Masiilipatam  ones  of  small  size  prepared  fo*-  the  country  bazaars  are  of  inferior  stuff 
and  badly  made,  the  best  patterns  in  use  made  to  order  are  not  inferior  to  those  of 
c^d  South  Indian  carpets  whirh  are  held  up  to  the  disparagement  of  modern  pro- 
ductions. Aniline  dyes  are  very  rarely  used,  as  thev  are  at  Warangal  and  other 
places  in  Hyderabad,  and  I  have  seen  carpets  from  the  Native  looms  at  tne  three  seats 
of  the  industry — Ellore,  Masulipatam,  and  Ayyampet  (Tanjore)  which  are  in  no  re- 
spect inferior  to  old  specimens  in  the  hands  of  connoisseurs  in  London  or  in  Native 
houses  and  palaces." 

It  is  perhaps  unnecessary  to  republish  the  various  passages  that  occur 
in  the  district  manuals  of  Madras.  The  information  therein  furnished 
does  not  add  materially  to  what  has  already  been  indicated.  The  reader, 
should  he  desire  further  particulars,  might,  however,  consult  the  Salem 
District  Manual,  Vol  I.,  142;  North  Arcot,  p.  14;  Coimbatore,  p.  240 ; 
and  Kumool,  p.  175.  In  the  Coimbatore  Manual  it  is  stated  that  the 
special  wool-yielding  breed  is  generally  designated  kurumha  because 
tended  by  shepherds  of  that  tribe. 

PASHM  &  GOATS'-HAIR,  8e  MANUFACTURES 
THEREFROM. 

So  much  has  been  written  on  the  shawl  wool  of  Kashmfr  and  Tibet  that 
it  may  seem  absurd  to  have  to  admit  that  the  whole  subject  is  still  but 
very  indifferently  known.  Pash^n  or  pam  is  the  under-coat  of  wool  formed 
on  certain  goats.  Speaking  generally  it  may  be  said  that  there  are  two 
chief  kinds  of  fashm^Xh^X.  of  wild  and  that  of  domestic  animals.  By  some 
writers  the  soft  winter  coat  of  the  yak,  the  camel,  and  several  antelopes  is 
also  classed  as  pashm^  hyxt  these  substances  had  better  be  regarded  as 
at  most  inferior  substitutes.  Within  recent  years,  however,  a  soft  form  of 
wool  has  begun  to  be  largely  imported  into  India  from  Persia  which  is 
known  as  Ktrmant  pashm.  This  is  taken  to  Amritsar,  Lahore,  Nurpur, 
Ludhiana,  etc.,  and  made  into  fabrics,  shawls,  etc,  which  are  sold  as 
pashmina,  the  Kirman  wool  being  either  mixed  with  a  small  proportion  of 
pashm  or  used  alone.  But  of  the  true  pashm  there  are  many  kinds  or 
qualities,  the  most  highly  prized  of  all  being  obtained  from  certain  wild 
animals.  No  writer  seems  to  have  definitely  determined  the  exact  wild 
species  that  yield  this  substance.  The  ibex  (Carpa  sibirica)  is  often  spoken 
of  as  affording  a  soft  downy  under-coat  known  as  asalt  His,  of  which  it  has 
been  said  no  wool  is  so  rich,  so  soft,  and  so  full.  Then  again  Mr.  F.  H. 
Oooper  classifies  IndiSLn  pashm  into  six  kinds,  his  sixth  kind  being  the  down 
of  a  water- fowl.  The  first  two  which  he  characterises  as  the  finest  of  all, 
are  the  white  and  grey  forms  of  shah-tush  or  wild  pashm.  .This,  he  says,  is 
*•  the  inner  winter  coat  or  fine  downy  wool  of  a  small  species  of  wild  goat, 
called  thosh;*  in  Tibet. 

The  long  outer  layer  of  hair  (pat)  found  in  both  the  wild  and  domesti- 
cated ^05 fern-yielding  goats,  etc.,  is  of  a  superior  quality  to  ordinanj  goals*- 
hair.     It  is  spun  and  woven  into  fabrics  known  as  pattiL    The  ordinary  or 
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coarser  kinds  of  goats'-hatr  are  usually  made  into  ropes  or  sacking  and  the 
saddle-bags  used  by  the  carriers  who  trade  across  the  Himilaya,  their 
goods  being  packed  into  sacks  borne  by  sheep,  goats,  asses,  donkeys, 
ponies,  camels,  etc.  As  in  pashm  and  wool  so  in  goats'-hair,  therefore,  there 
are  various  qualities  and  colours  depending  upon  the  breed  of  animal 
or  the  nature  of  the  country  in  which  it  lived.  The  goats'-hair  of  ihe 
plains  of  India  generally  is  more  hairy  in  character  and  often  quite 
straight  as  compared  with  the  more  woolly  and  curled  hair  of  the  higher 
regions ;  the  latter  in  fact  sfradually  approaches  in  character  that  of  the 
/aiAm-yielding  species.  As  already  explained,  the  Sind  Ibex  or  Per- 
sian Wild  Goat  (Capra  xgagms)  is  by  some  writers  supposed  to  be  one 
of  the  species  and  probably  the  chief  one  from  which  the  domesticated 
goats  of  India  have  developed  (^.  557) ;  butHinderson  {p,  $$2)  notes  that 
m  the  character  of  the  horns  the  Yarkand  goats  approach  much  nearer  to 
the  Himdlayan  Ibex  (C.  sibirica),  while  other  writers  see  a  resemblance  in 
some  of  the  races  of  domesticated  goats  even  to  the  markhor  (C.  falconeri). 
The  late  Ool.  Sir  O.  B.  St.  John  found,  near  Quetta,a  wild  hybrid  between 
C.  apgagnisand  C.  IklconerL  Blanford  (i>,  $$2)  mentions  the  fact  that  the 
markhor  has  repeatedly  been  bred  in  captivity  along  with  domestic  goats, 
and  that  at  one  time  it  was  supposed  the  tame  races  with  spiral  horns  were 
derived  from  C.  falconeri.  He  adds  that  **  it  is  not  improbable  that  some  are 
thus  descended."  The  objection  to  this  conclusion  rests  mainly  on  the  fact 
that  the  first  turn  of  the  spiral  horn  in  domestic  goats  is  mostly  inwards, 
that  of  the  markhor  always  outwards,  but  domestic  goats  with  horns  formed 
like  those  of  the  markhor  have  been  recorded.  The  point  of  interest  to  which 
it  is  here  desired  to  more  especially  directed  attention,  however,  is  the 
further  observation,  made  by  Oolonel  Biddulph,  namely,  that,  while  the 
Him^ayan  and  Central  Asiatic  Ibex  (C.  sibirica)  frequents  localities  at 
grreat  altitudes,  the  markhor  seeks  the  rocky  p^ound  within  the  limits  of 
arborescent  vegetation.  This  love  for  colder  regions  manifested  by  the  Ibex 
seems  to  have  been  provided  against  by  the  development  of  an  under-coat  of 
downy  wool  (pashm)  below  the  hair  which  the  markhor  do&s  not  possess.  If 
therefore,  the  survival  of  certain  characters  such  as  the  shape  or  rather  con- 
formation of  the  horn  or  the  presence  of  pashm  be  accepted  as  denoting  the 
origin  of  the  cultivated  races  of  goats,  it  might  be  inferred  as  Hinder  son 
practically  suggested  of  the  Yarkand  animal  that  the  ^a^^m-yielding 
domesticated  goat  has  been  developed  from  the  Ibex.  Hodgson,  and  fol- 
lowing him,  many  other  writers,  regard  the  ^a5/rm-yielding  goat  as  mainly 
derivra  from  C.  aegagms.  But  it  may  safely  be  said  that  alTauthors  admit 
the  possibility  of  the  Asiatic  goats  having  been  derived  from  more  than  one 
species,  and  the  advisability  of  such  a  conclusion  (apart  from  the  diversified 
form,  stature,  colour,  habit,  etc.,  of  the  tame  races)  receives  countenance 
'  from  the  admitted  existence  of  hybrids  between  the  wild  species.  The  pro- 
gression in  characteristics  from  the  village  typical  goat  of  the  plains  of 
India  and  the  d4gd  goat  of  the  lower  Himalaya  to  the  Alpine  pashm»y\^d' 
ing  animal  may,  therefore,  be  due  to  more  than  sdection  and  adaptation  of 
one  species  to  environment.  It  may  mark  the  stages  of  adaptation  and  cross- 
ing (if  it  might  not  be  called  hybridization)  of  different  species  with  the  nearer 
approach  in  the  extremes  to  the  specific  types.  If  there  be  any  plausibility 
in  this  suggestion,  the  difficulty  which  the  early  writers  foresaw  in  anv 
attempt  to  breed  the  true  pashm  goat  on  the  southern  slopes  of  the  Hima- 
laya would  at  once  assume  a  distinct  position.  There  is  sufficient  just  fica- 
tion  at  all  events  for  the  dictum  that  with  few  domesticated  animals  would 
there  likely  be  experienced  a  greater  difficulty  in  crossing'  the  races  of  reputed 
merit  than  with  goats,  if  it  be  desired  to  acclimatise  and  preserve  the  merit  of 
the  progeny  in  widdy  different  regions.    The  suggestion  has  been  offered 
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on  more  occasions  than  one,  that  the  breeds  of  hill  goats  in  India  mig^t  be 
ffreatly  improved  by  the  introduction  of  some  Angora  blood.  This  might 
be  so  and,  if  the  expenditure  for  such  an  experiment  be  of  no  serious 
moment,  it  might  be  tried.  Btit  it  should  be  recollected  that  the  Ai^ora 
or  Mohair  goat  is  reared,  not  on  account  of  an  under-growth  of  woolly  hair, 
but  for  its  long  ordinary  hair.  Further,  that  it  is  an  inhabitant  of  a  dry  r^on 
at  an  elevation  of  about  2,500  feet,  where  its  most  favoured  food  is  the  leaves 
of  the  oak.  It  would,  therefore,  be  very  likely  quite  useless  to  attempt  to  cross 
such  an  animal  with  the  ^as/tm-yieldlnc^  races  of  the  higher  Alpine  r^ons  of 
the  Himalaya  and  trans-Hi milaya,  and  probably  e<jually  futile  to  cross  with 
it  the  Sind  and  Baluchistan  low  level  goats.  This  latter  suggestion  has 
been  recently  made,  however,  but  it  is  perhaps  safe  to  say  that  if  India  be 
admitted,  as  in  a  condition  of  poverty  in  the  character  of  its  indigenous 
races  of  goats,  the  Angora  goat  should  rather  be  crossed  with  the  goats  of 
the  higher  tracts  of  Baluchistin,  such  as  those  of  Quetta  and  those  along 
the  Himalaya  in  the  hotter  valleys  where  the  oak  forms  an  important  fea- 
ture of  goat  and  cattle  fodder.  That  is  to  say  it  might  be  crossed  with 
some  local  form  of  the  sindl  goat;  see  Hodgson  s  classification  above.  In 
1869  Mr.  Q.  Landells  (Jour.  Agri-Hori,  Soc.  Ind ,  N.  5".,  Vol.  l.,SeL,  64) 
suggested  that  the  Angora  goat  might  succeed  in  Hazara,  but  his  sugges- 
tion was  not  apparently  acted  on.  The  Hazara  goats  yield  pat  not  pashm^ 
and  may  be  thus  regarded  as  allied  in  some  respects  to  the  Angora  breed 
and  to  the  sindl  goat  of  the  Himalaya.  India  may  be  said,  however,  to 
possess  races  of  ^oats  which  under  more  careful  treatment  might  devdope 
into  pat  or  hair-yielding  stock  quite  as  good  as  anything  ever  likely  to  be 
imported.  The  experiment  proposed,  well  on  to  half  a  century  ago,thoueh 
never  practically  tested,  to  establish  ffoat  and  sheep  runs  or  farms  on  the  hi^- 
er  southern  or  Indian  slopes  of  the  Himalaya,  for  the  production  of  the  beUer 
qualities  of  pashm  and  wool,  seems  to  the  writer  well  worthjr  of  trial.  The 
suggestion  more  recently  offered  seems  less  deserving  of  consideration,  name- 
ly, to  form  herds  of  improved  sheep  in  the  lower  basins  of  the  Panjdb  rivers, 
where  the  herbage  is  indifferent  ana  leeches  prevalent.  Dr.  Falconer  seemed 
to  think  that  the  pashm  goat  might  be  acclimatized  on  the  southern  slopes  of 
the  Himalaya,  but  it  must  not  be  forgotten  that  the  down  of  the  ibex  and  of 
the  pashm  domesticated  goaf  seems  to  be  directly  the  result  of  the  drier  and 
ever  so  much  colder  nature  of  the  northern  as  compared  with  the  southern 
slopes.  Indeed  the  pashm  goat  may  be  said  to  actually  exist  at  Spiti  and 
according  to  Hodgson  the  chapu  is  the  acdimatised  form  of  the  Tibetan 
chdngrd.  If  this  be  so,  the  goat,  even  if  successfully  reared  on  a  more  ex- 
tendi scale  than  at  present  on  the  southern  slopes,  would  probably  yield  a 
far  inferior  ^a5/im  than  the  northern  stock,  if  indeed  it  did  not  d^enerate  into 
a  form  of  the  ^a^-yielding  (not  pashm)  goat.  It  may,  however,  be  safely 
said  that  for  present  European  commerce  a  pashm  goat  is  not  an  indis- 
pensible  necessity  of  success. 

This  conclusion  leads  naturally  therefore  to  the  consideration  of  the 
chief  recognised  Indian  qualities  of  pashm  and  pat  or  goats' -hah*.  One  of 
the  most  detailed  papers  on  fashm  is  that  already  alluded  to,  namdy,  Mr. 
F.  H.  Cooper's  account,  which  appeared  in  the  proceedings  of  the  Agri.- 
Horticultural  Society  of  the  Panjab.  In  the  Journals  of  that  Society  several 
other  contributions  amplified  the  knowledge  of  this  subject,  and  it  may  be 
said  that  Mr.  Baden  PoweM's  excellent  chapter  (in  4.he  Panjdb  Products) 
reviews  all  these  papers,  while  the  more  modem  articles  add  certain  recent 
statistics,  but  contribute  little  or  nothing  not  known  well  on  to  half  a  century 
ago.  Davies  (Report  on  the  Trade  and  Resources  of  the  Countries  on 
the  North-western  Boundary  of  British  India),  published,  in  1862,  a  very 
exhaustive  statement  of  the  traffic  in  this  substance.  Aitchison  (Handbook 
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of  the  Trade  Products  cf  Leh)  carried  the  returns  of  traffic  down  to  1872, 
and  subsequent  writers  have  added  particulars  of  certain  branches  of  the 
trade  in  pashm*  Thus,  for  example,  the  annual  reports  of  the  trans-frontier 
trade  of  India  give  the  quantities  annually  carried  into  India,  but  it  will  be 
seen  from  the  remarks  that  follow  that  the  traffic  into  Kashmir  is  of  greater 
importance  than  what  actually  reaches  India.  To  return,  therefore,  to 
Oooper'8  classification  of  pashm,  the  following  paragraphs  incorporate  the 
chidf  facts  brought  out  by  nim  as  also  by  all  subsequent  writers ;— 

istt  S'Aa/r-ft^^— white  and  grey.  This  is  said  to  be^erived  from  a  wild  goat. 
The  princes  in  the  localities  where  this  is  obtained  and  the  "Magnates  of 
Russian  Siberia  "  are  said  to  buy  up  all  that  can  be  ffot  of  it.  It  is  valued  not 
only  as  an  extremely  fine  pashm  but  has  attributed  to  it  certain  medicinal 
virtues.  Shah-tus  is,  however,  very  scarce  and  is  only  brought  to  Kashmir 
when  specially  ordered.  It  is  sold  in  balls  of  fine  spun  thread  and  very 
rarely  as  wool.  Plain  shawls  without  any  ornament  called  (Sddhd  chddhar, 
from  4  to  6  yards  in  length  and  i  to  li  in  breadth),  are  known  to  have 
fetched  from  R80  to  Raco.  The  g^ey  form  which  differs  only  in  colour  is 
valued  at  a  much  lower  figure. 

2nd,  Tarfuni  pashm.--Th\s  (the  produce  of  the  domesticated  goat)  is 
the  article  most  prized  in  Kashmir ;  indeed,  so  high  a  value  is  placed  upon  it 
that  for  many  years  past  the  most  stringent  rules  have  oeen  enforced 
against  its  exportation  from  Kashmir.  "  It  is  the  production  of  the  Tdr- 
fan  Aksu,  Kamal,  and  other  hill  districts,  ranges  east  and  north-east  of 
•Yarkand.  It  is  brought  down  by  the  Argouns  to  Kashmir  via  Yarkand, 
in  the  form  of  coarse  or  uncleaned  fam  or  pashm,  mixed  with  the  outer 
hair  of  the  goat  in  various  proportions,  but  separated  at  Yarkand  or 
Lad^kh  from  the  Tarfdni  khudrang  pam  or  coloured  variety."  **  It 
sells,  according  to  the  iinene«8  of  the  thread,  at  from  half  a  rupee  weight 
to  2i  rupees  weight  for  one  rupee  (Chilkee  rupee  of  10  annasf,  while  the 
value  of  shawls  made  of  it,  according  to  manufacture,  may  vary  from 
70  to  5,000  rupees." 

Prior  to  the  conquest  of  I.ad^kh  by  Kashmir  the  shawl-weavers  of 
that  State  were  mainly  dependent  on  Changthdn  for  their  supply  oi  pashm. 
The  Tarfdn  (ashm  was,  however,  so  much  superior,  that  by  bribery  and 
by  force,  injunctions  were  soon  established  that  secured  for  the  sole 
use  of  Kashmir  all  the  Tarfin  pashm  brought  into  Ladikh,  and  liberated 
the  inferior  forms  of  Changthin  pashm  for  export  to  India.  Alluding  to 
the  restrictions,  on  this  trade,  that  existed  even  at  the  beginning  of  this 
century.  Dr.  F.  Royle  (Productive  Resources  of  India)  savs  "  Mr.  Moor- 
crofl,  who  was  deputed  in  1814  to  that  part  <rf  Little  Tibet,  in  Chinese 
Tartary,  where  the  shawl  goat  is  pastured,  for  the  purpose  of  opening 
to  Great  Britain  the  means  of  obtainmg  the  materials  of  the  finest  woollen 
fabrics,  found  that  the  Huneas  were  obliged  to  send  all  their  best  wool  to 
Kashmir.  In  the  year  1819,  considerable  advantage  was  anticipated  from 
importing  this  wool  into  England ;  as  a  gentleman  who  was  consulted 
and  who  professed  to  have  a  practical  knowledge  i»f  the  English  wool 
market,  valued  it  at  ei^ht  shilling's  per  pound.*'  These  high  expectations 
were  not,  however,  realized,  and  in  the  report  of  the  transactions  made  by 
the  Honourable  the  East  India  Company  it  is  not  quite  clear  whether  they 
exported  pashm  or  Him.'^layan  wool.  In  the  Asiatic  Researches  (Vol. 
XII.)  the  restrictions  imposed  by  the  rulers  of  Kashmfr  on  the  traffic  in 
fashm  is  alluded  to  in  the  following  terms :— "  This  is  caused  by  strkt 
injunctions  to  all  owners  of  flocks,  not  to  sell  any  shawl-wool  except  to 
the  Cashmerians  or  their  agents,  in  consequence  of  a  representation  having 
been  made  to  the  Government,  that  the  Jonaree  merchants  had  bought 
some  last  year^  and  that  the  Cashmerians  would  suffer  if  any  of  this  kind  , 
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of  wool  were  to  pass  into  other  hands  {Moorcroffs  Journey  to  Lake  Mv 
nosarovara).  So  again  Moorcrofl  ( Vol.  /.,  347)  wrote  "  by  ancient  castom 
and  engagements,  the  export  of  the  wool  is  exclusively  confined  to  Kashmfry 
and  all  attempts  to  conve^r  it  to  other  countries  are  punished  by  confis- 
cation     In  a  like  manner  it  is  considered  illegal  in  Rodokh  and  CHangthdn 
to  allow  a  trade  in  shawl-wool  except  through  Laddkh ;  and  in  the  latter 
country  considerable  impediments  are  opposed  to  the  trafiic  in  wool  trom 
Yarkand,  althoucfh  it  is  of  superior  quality  and  cheapness."  So  again  *'  The 
wool  of  Changth^n  is  sold  to  the  Laddkhis  alone,  by  virtue  of  an  ancient 
agreement "   ip,  364),     It  is   not  perhaps  necessary  to  cite  a  greater 
number  of  authors  who  allude  to  this  disability  in  the  growth  of  a  laree 
trade  in  pashm.    The  fact  has  already  been  mentioned  that  the  Panjib 
manufacturers  have  had  to  seek  in  foreign  wool,  more  especially  that  of 
Kirman  in  Persia,  a  substitute  for  an  article  that  could  be  brought  to  them 
across  the  frontier  and  develope  ther^y  a  large  return  traffic  from   India. 
Dr.  Jameson,  in  a  paper  communicated  to  the  East  India  Company,  made 
certain  pertinent  remarks  which  may  be  here  (}uoted  : — "  In  the  Ban  and 
Jetch  Doabs,  vie.,  at  Lahore  and  Amritsar  in  the  former,  and  Jelalpore 
in  the  latter,  and  at  Nurpur  in  the  Kohistan,  shawls  are  extensively  manu- 
factured but  all  of  an  inferior  description,  owing  to  the  whole  of  the  best 
shawl-wool  being  monopolised  by  Rajah  Gulab  Singh.    This  ought  not 
to  be  the  case,  seeing  that  the  great  breeding  country  of  the  shawl-wool 
goat  is  in  that  tract  of  Chinese  Tartary  lying  immediatelv  to  the  north 
of  the  British  passes  in  the  Himalaya,  and  the  wool-traders,  in  order  to 
obtain  a  market,  are  obliged  to  carry  their  wool  several  hundred  miles  to 
Kashmir.     Were  a  little  encouragement  given  to  them,  wools  in  large  quan- 
tity and  of  the  finest  quality  would  be  imported  into  the  British  provinces 
by  the  Mana,  Nftf,  Onata,  Dewra,  and  other  passes.    Several  years  a^ 
the  shawl-wool  traders  brought  large  quantities  of  wool  to  Srinugger  (m 
Kashmfr)  through  the  Nitf  pass,  but  finaing  no  demand  for  it,  they  were 
obliged  to  sell  it  at  a  g^eat  loss.    Since  then  the  attempt  to  get  a  market 
has  never  been  developed.''     Davies  more  recently  alludes  to  the  restric- 
tions imposed  by  Kashmfr,  more  particularly  to  the  complete  appropriation 
of  Tarfdni  pashm  and  (he  liberation  of  the  inferior  qualities  of  Changthdn. 
In  this  connection  he  mentions  a  fact  lost  sight  of  apparently  by  most 
persons,  namely,  that  **  The  district  ot  Spiti,  geographically  part  of  lladakh, 
was  purposely  annexed  to  the  British  territory  in   1846-47  in  order  to 
prevent  the  interposition  of  a  foreign  State  between  Rampur  and  the  shawl- 
wool    districts    of    Changthdn."    That  action   had   not  apparently  the 
desired  effect  and    Kashmfr  continued,  and  to  the  present  day  largely 
preserves,  as  a  State  monopoly,  the  right  to  all  the  finer  shawl-wools  that 
enter  the  geographical  frontier  of  India.     It  thus  restricts  the  supply  to 
its  ovn  requirements,  and  has  starved  the  Panjib  shawl  manufacturers, 
as  well  as  deprived  Great  Britain  of  a  possible  participation  in  an  article 
the  supply  of  which  by  all  writers  is  affirmed  to  be  practically  inexhaus- 
tible. 

It  may,  however,  be  contended  that  these  restrictions  no  longer  exist. 
Dr.  Aftchison  {Hand  book  of  the  Trade  of  Leh,  />.  1S8)  says,  "A  remarka- 
ble  change  has  taken  place  in  the  trade  of  Leh,  inasmuch  as  there  are 
now  no  restrictions  whatsoever  upon  any  article  that  comes  from  Yarkand 
to  Leh,  and  all  Yarkand  produce  is  free  to  be  purchased  by  any  one, 
hence  there  no  longer  exists  the  Kashmir  monopoly  of  bygone  days  as 
regards  pashm  from  Turkistan.  The  old  monopoly,  however,  I  regret  to 
state,  still  exists  in  practice,  although  not  in  theory,  as  connected  with  the 
importation  of  ^<75/ii»t  from  Changthin.  That  this  monopoly  still  exists 
is  due  to  the  fact  that  no  strangers  are  allowed  into  the  district  of  Chang- 
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th^n  from  Leh,  except  certain  Bhotes  who  are  agents  of  the  Kashmir 
Government.  The  whole  trade  between  Leh»  Changthdn,  and  Lhassa 
bemg  still  carried  on  according  to  the  system  given  by  Mr.  Davies  in  his 
report."  Btit  even  were  free  egress  allowed,  the  obstruction  would  still 
survive.  The  rule  has  been  so  long  standing  that  the  m^est  hint  from 
the  Kashmir  officials  not  to  render  assistance  m  the  transport  of  pashm 
owned  by  outside  traders  would  at  once  be  regarded  as  the  modern  phase 
iA  obstruction  desired  by  the  Rajah  of  Kashmir.  The  most  hopeful  view 
of  this  subject  for  the  future  may  in  fact  be  drawn  from  the  near  approach 
of  railway  communication  into  the  heart  of  Kashmir.  Formerly  the  b^gar 
system  of  transport  existed.  On  this  subject  Davies  explains  that  the 
custom  "  of  trading  by  the  Gyulpos  (former  Native  rulers  ot  Laddkh),  with 
Changthin  (Rudokh)  the  Maharajah's  Government  takes  a  prominent 
part  in  the  trade  of  shawl-wool,  tea,  salt,  sulphur,  from  Changthdn,  through 
Bustf  Ram,  as  its  commercial  agfent  in  Ladakh.''  Again  *' Tea  is  annual- 
ly brought  direct  from  Lhassa  to  Leh  by  a  trader  (who  goes  by  the  name 
of  Chubba).  on  the  part  of  the  Lama  of  Lhassa.  He  takes  saffron  in 
r^um ;  he  is  allowea  heear  for  the  transport  of  his  goods  through  the 
Maharajah's  territories.  The  Maharajah's  Government  also  sends  a  man 
every  third  year  with  Kashmfr  ^oods  to  Lhassa  for  the  purpose  of  trade. 
He  is  in  return  allowed  hegar  tnrough  the  Lhassa  territory.  This  man  in 
Lhassa  is  called  lAhchuk  or  vakil.  The  Changthdn  merchant  sent  by 
the  Zong  or  Governor  of  Ghurdokh  to  Leh  is  entitled  to  begar  in  the 
Ladikh  territory."  In  1871  Mr.  Drew,  Joint  Conmiissioner  on  the  part 
of  His  Highness  the  Maharajah  at  Leh,  put  a  stop  to  the  system  of  forced 
State  labour  (hegar)  in  carrying  the  goods  to  and  from  Kashmir  and 
Lhassa,  and  arranged  for  the  future  that  carriers  should  be  paid  in  cash. 
Previous  to  this  order,  frequent  complaints  had  been  made  by  the  people 
to  the  headmen  of  Rudokh  and  Gartok  relative  to  the  oppression  of  the 
officials  in  collecting  wool  for  the  Kashmir  acrent.  In  consequence  of  this 
new  order  difficulties  arose  between  the  Kashmir  authorities  and  the 
traders,  and  pashm  began  to  find  a  better  outlet  in  being  consigned  to 
India.  A  fall  in  price  took  place  in  Amritsar  from  the  sudden  glutting 
of  the  market,  and  this  was  made  the  excuse  for  restoring  the  old  arrange- 
ment of  begar  transport  and  literally,  if  not  legally,  to  re-establish  the 
monopoly  by  Kashmfr  in  the  traffic.  Dr.  Aitchison,  from  whom  much  of 
the  above  irSormation  has  been  derived,  concludes  his  statement  of  the 
Kashmir  grudge  against  the  modern  aspects  of  the  pashm  trade,  by  fur- 
nishing a  table  of  the  transactions  for  the  six  years  ending  1872.  He  there 
shows  the  imports  into  Leh  from  Changthdn  to  have  been  3,450  maunds 
and  from  Turkist^n  2,331  maunds,  of  which  only  one-twelfth  part  was 
allowed  to  find  its  way  to  the  Panjib.  It  will  thus  be  seen  how  very  true 
the  remark,  that  has  been  offered  above  is,  vts.,  that  the  Indian  transac- 
tk>ns  in  J>ashm  are  unimportant  compared  with  those  of  Kashmfr.  The 
great  bulk  of  the  pashmina  goods  of  the  Panj^b  is  therefore  not  made  of 
pashm,  but  of  Persian  and  other  wools,  and  the  possibilities  of  a  future 
traffic  in  Tibetan  "pashm  with  England  and  other  foreign  countries,  are 
rendered  subservient  to  the  selfish  policy  of  Kashmir  and  the  requirements 
of  the  half-starved  weavers  of  that  State. 

Srd,  ChangthanL —This,  as  has  already  been  explained,  is  regarded  as 
inferior  to  the  Tatfdni  pashm,  but  by  many  writers  its  inferiority  is  due 
more  to  careless  preparation,  such  as  the  presence  of  particles  of  skin 
rather  than  to  actual  mferiority  of  staple.  It  is  the  produce  of  the  domes- 
ticated eoat  of  the  Changthan  province  "and  may  be  said  to  be  produced 
along  the  northern  base  of  the  ranges,  from  about  Rodokh  in  the  west, 
or  even  from  the  banks  of  the  Sh^ak,  eastward  to  the  Kailas  ranges, 
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north  of  Man  Thaloi  or  Mansarowar  lakes;  and  even  it  is  said  as 
far  as  Lhassa.  The  wool  is  brought  to  Kashmfr  vi&  Leh  or  Ladikh 
not  only  by  the  Argouns  but  also  by  numerous  other  traders."  Moorcro^ 
describes  the  source  of  this  fleece  as  a  tract  of  country  that  extends  along  the 
eastern  frontier  of  Lddakh.  Its  more  northern  portion  forms  the  separate 
province,  called  Rodokh,  which  lies  along  the  northern  border  of  the  lake  of 
Fangkok.  The  country  is  thinly  inhabited;  and  the  people  are  chiefly 
shepherds,  who  subsist  by  the  sale  of  their  wool  to  the  merchants  of  Le. 
The  largest  division  of  Chan-than,  however,  is  called  Garo  and  is  in 
contact  with  Laddkh.  Chan-than^  Mr.  Moorcroft  adds,  is  the  chief  resort  of 
the  shawl-wool  goat,  and  is  also  the  pasturage  of  numerous  flocks  of  sheep, 
whose  wool  is  an  article  of  trade.  The  breed  of  goat,  says  Moorcron, 
that  yields  the  shawl-wool  is  the  same  in  Ladakh,  as  in  Lhassa,  Great  Tibet, 
and  Chinese  Turkistan,  but  the  wool  is  not  so  flue  as  in  the  districts  on 
its  eastern  and  northern  frontier.  The  fleece  is  cut  once  a  year,  and  the 
wool  coarsely  picked  either  in  the  place  from  whence  it  comes,  or  at  L^,  is 
sold  by  the  importers  to  the  merchants  at  the  city  by  whom  it  is  sent  to 
Kashmfr.  About  800  loads,  adds  Moorcroft,  are  exported  to  Kashmir. 
This  appears  to  be  the  fleece  of  the  chdngrd  goat  of  Hodgson's  classi- 
fication, although  a  remark  of  his,  already  alludSi  to,  would  seem  to  suggest 
the  idea  that  the  Tarfani  was  by  Hodgson  regarded  as  different — the 
produce  of  a  distinct  breed  of  goats. 

An  anonymous  writer,  in  a  little  work  on  Kashmir  and  Its  ShawU,  ofiTers 
some  useful  remarks  on  the  subject  of  this  fleece.  Thus,  for  example,  in 
allusion  to  the  fact  that  the  outer  long  hair  is  cut  off  with  a  knife  instead 
of  with  a  scissors,  he  says  :  — "  The  knife  is  too  blunt  to  cut  through  the 
down  as  well  as  the  hair,  and  so  leaves  it  untouched,  while  a  pair  of 
scissors  would  cut  off  the  down  and  hair  together,  and  entail  endless 
trouble  and  expense  in  subsequently  separating  the  one  from  the  other. 
It  is  not,  however,  to  be  supposed  that  the  down  subsequently  combed  off 
is  altogether  free  from  hair.    There  is,  occasionally,  a  good  deal,  and  the 

ficking  can  only  be  done  by  hand  ;  hence  this  work  is  very  expensive." 
'he  hair  is  cut  off  by  the  knife  in  the  direction  of  its  growth,  or  from  the 
head  towards  the  tail.  The  comb  used  to  remove  the  fine  wool  is  made  of 
five  teeth  of  willow  twigs  bound  together  and  is  drawn  through  the  new 
short  coat  (left  after  the  removal  of  at  least  two-thirds  of  the  hair)  by 
combing  towards  the  head.  In  cutting  the  hair,  occasionally  small  bits  oJF 
the  skin  are  nipped  off  accidentally  and  these  adhering  to  the  fleece  in- 
crease its  impurity  very  seriously.  It  has  already  been  suggested  that 
probably  the  chief  difference  between  the  Tarfdn  and  Changthan  pashm 
is,  in  the  former  being  cleaner  and  less  adulterated  than  the  lattter. 
No  writer  has  definitely  established  the  existence  of  a  distinct  breed  in 
Tarfdn  from  that  of  Tibet  generally,  although  nearly  every  locality  has 
some  special  property  attributed  to  its  shdl.  Thus,  while'  it  is  admitted 
that  the  goat  of  Ladkdh  is  said  to  be  identical  to  that  of  Changth^,  the 
best  fleece  of  the  eastern  ^a^/i w-yielding  tract  comes  from  a  remote  divi- 
sion even  of  Changthin,  namely,  Rodokh. 

4th,  Tarfdni  tus  or  khudrug.— -This  is  a  coloured  pashm  and  may 
be  designated  an  inferior  quality  or  rejections  from  the  selection  of  the 
superior  qualities  of  Tarfinf  and  Changthdnf  wool.  It  is  sold  at  from  12 
to  18  rupees  weight  for  one  rupee  (10  annas  value).  This  is  usually  made 
into  the  cheap  ordinary  pashmina  shawls  valued  at  R 20  to  R80.  It  is  the 
quality  most  largely  permitted  to  pass  into  British  territory  for  sale. 

Manufactures  of  Pashm  or  Pashmina. 
So  much  has  already  been  indicated  on  this  subject  that  little  more  of  a 
general  nature  remains  to  be  told.    Mr.  Moorcroft  devoted  much  patient 
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study  to  this  subject,  and  to  him  is  due  apparently. the  British  trade  in  shawls 
and  such  traffic  as  exists  in  shdl-pashm^  Space  cannot  be  afforded  here  to 
quote  Mr.  Moorcroft's  technical  account  in  full ;  the  reader  should  consult 
the  original  (Travels  in  the  Himdlayan  Provinces  of  Hindustdn^  otc.  Vol. 
IL,  164'igs),  where  particulars  will  not  only  be  found  r^arding  the  ordi- 
nary pashmina  cloth  but  the  shawl  trade  of  Kashmfr  generally,  the  method 
of  working  out  the  patterns,  of  dyeing  the  wool,  etc.  In  the  anonymous 
publication,  Kashmir  and  Its  Shawls,  a  nistoric  review  of  all  that  is  known 
of  this  industry  will  be  found,  together  with  a  reprint  of  Mr.  Moorcroff  s 
chief  descriptive  passages  of  the  art  as  pursued  in  Kashmfr.  In  the 
journal  of  Indian  Art  several  brief  notices  of  Kashmfr  shawls  will  be 
found,  and  in  a  more  recent  publication  a  Monograph  on  the  Woollen 
Manufactures  of  the  Panjdh  certain  particulars  are  brought  down  to  the 
returns  for  1884-85.  The  writer  must  trust  to  the  isolation  of  one  or  two 
striking  peculiarities  from  these  and  other  works  as  exhibiting  the  sali- 
ent features  of  this  industry,  since  to  do  the  subject  full  justice  a 
volume  might  easily  be  written  on  pashm,  Kashmir  shawls,  and  pashmina 
goods. 

The  author  of  the  pamphlet  on  Kashmir  and  Its  Shawls^  thinks  that  the 
finer  qualities  were  known  in  Europe  at  a  very  early  date  as  may  be 
inferred  from  the  tradition  that  the  lieht  veil,  fastened  by  a  thin  golden 
thread  over  the  forehead,  covering  the  back  of  the  head,  and  falling  on 
the  shoulders,  of  Leonardo  da  Vinci's  famous  portrait  of  Mona  Lisa, 
wife  of  Francesco  of  Qiocondo,  (a  citizen  of  Florence),  was  in  reality  one 
of  those  earlier  Kashmir  fabrics.  The  painter  of  that  pictive  died  in  1519. 
The  earliest  authentic  notice  of  these  ddicate  and  beautiful  manufactures, 
however,  is  perhaps  that  given  in  the  Ain-i-Akbari  (1594).  Abul  Fuzl,  the 
historian  of  the  Emperor  Akbar,  records  the  various  qualities  which  were 
most  esteemed  by  the  nobility  of  Delhi.  These  were  first :— TW^  Assel, 
incomparable  for  lifi^htness,  warmth,  and  softness ;  second,  SafedAlcheh,  also 
called  Ttrehdar;  third,  Zerdogy  Gulabatum,  etc,  which  aire  oi  His  Majesty's 
invention  ;  and  fourth,  certain  short  pieces  now  by  order  of  the  Emperor 
made  sufficiently  long  to  be  used  for  jamahs.  **  Formerly  shawls  were 
but  rarely  brought  from  Kashmir,  and  tnose  who  had  them,  used  to  wear 
them  over  their  shoulders  in  four-folds,  so  that  they  lasted  for  a  longtime." 
*'  His  Majesty  has  introduced  the  custom  of  wearing  two  shawls,  one  above 
the  other.''  **  By  the  attention  of  His  Majesty,  the  manufacture  of  shawls  in 
Kashmfr  is  in  a  very  flourishing  state,  and,  in  Lahore,  there  were  upwards 
of  1 ,000  manufacturers  of  this  kind."  There  can  thus  be  no  doubt  that 
the  support  of  the  Court  of  the  Muhammadan  Emperors  did  much  to 
foster  and  advance  the  shawl  industry  of  Kashmfr.  Bernier  alludes  to 
the  futile  attempts  that  were  made  in  the  time  of  Aurungzeb  to  introduce 
the  industry  into  Patna,  Agra,  Lahore,  etc.,  but  adds  that  **  the  produce 
of  foreign  looms  has  never  equalled  that  of  Kashmir  in  its  delicate  soft- 
ness." 

A  very  extensive  list  of  travellers  might  be  quoted  as  having  each  con- 
tributed a  little  towards  clearinc^  up  the  mystery  tnat  for  many  years  lingered 
around  the  Kashmir  shawl  industry— an  industry  that  tiuTied  out  goods 
which  surpassed  anythingr  that  could  be  produced  elsewhere,  as  far  as  the 
softness  and  fineness  of  the  material  excelled  the  wool  of  Europe.  Thus,  in 
1624,  Father  Antonio  And rada,  a  Portuguese  Missionary  in  libet,  crossed 
the  mountains  that  separate  Kashmir  from  Tibet,  and  in  his  journal  deals 
with  the  cattle,  sheep,  etc.,  he  had  seen.  Tavernier  in  his  travels  in  India 
and  the  East  (i  636-1 666)  urged  on  the  attention  of  France,  the  value  of  the 
Kirmani  wool  of  Persia.  Bernier,  who  journeyed  in  company  with  the 
Empefor  Aurungzeb  into  Kashmfr  in  1663,  tells  us  that  the  famous  shawls 
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of  that  little  mountain  State  was  made  of  two  kinds  of  fleece,  one,  the  line 
wool  of  a  certain  breed  of  sheep,  the  other,  the  ius  or  down  from  a  goat 
found  in  Tibet. 

The  authors  of  the  Lettres  Edifi antes  asserted  in  1712  that  the  shawl- 
wool  came  from  Tibet     Ohardin  (a  Frenchman  who  h.id  settled  in  Eng- 
land and  was  employed  in  hij^h  diplomatic  offices  by  Oharles  II.)  spoke 
of  camers  hair,  locally  known  m  Persia  as  teftik  (called  by  Europeans  Lnne 
de  chevron),  being  used  in  the  preparation  of  shawls.  The  Rev.  W.  Tooke,  in 
his  History  of  the  Reign  ef  the  Empress  Catharine  IL  ofMussia^  speaks  of 
the  under-down  of  eoats  being  the  material  from  whidi  the  high-priced 
shawls  of  Tibet  and  Rashmfr  is  made.     M.  L«goux  de  Flaix,  a  gentleman 
of  Pondicherry,  investigated  personally  the  shawl  industry  of  Kashmfr, 
and  published  in  1804  some  useful  information  together  with  many  mis- 
statements, as,  for  example,  the  affirmation  that  the  shawl-wool  was  the 
fleece  of  a  sheep,  not  a  |;oat.    This  so  roused  the  aspirations  of  the  Agri- 
cultural Society  of  Pans  that  it  determined  at  all  risks  to  obtain  speci- 
mens of  the  breed.     In  the  "  Philosophical  Transactions  of  Bengal,'*  Bogle 
enlarged  on  the  subject  of  the  Tibetan  goat  fleece.    Oraufurd  (History  if 
the  Hindtcs)  attributes  the  wealth  of  Tibet  to  its  goats  and  sheep.     In 
1803,   Khodja  Yusuf  (an  Armenian)  was  sent  from   Constantinc^Ie  to 
Kashmir  in  order  to  have  shawls  made  according  to  a  new  design  furnished 
by  himself.     Turner,  in  the  course  of  his  embassy  to  Tibet  (subsequent 
to  Bogle),  noticed  large  flocks  of  sheep  with  extremely  fine  and  soft  wool. 
Also  l^ge  herds  of  goats  which  were  considered  superior  to  the  Angora 
breed.    Their  hair,  he  says,  is  one  of  the  richest  products  of  Tibet.     It 
reaches  Kashmfr  via  Ladakh.     He  goes  on  to  say  of  this  fine  under-coat 
of  hair  or  wool  that    "  It  is  covered  by  other  long  and  harsh   hair  borne 
by  the  animal,  and  this  protects  the  delicacy  of  the  interior  coat.    These 
goats,  no  doubt,  owe  to  the  nature  of  the  climate  in  which  they  live,  this  fine 
and  warm  covering,  for  all  those  that  have  been  conveyed  to  Bengal  have 
soon  lost  it,  and  been  attacked  by  a  kind  of  itch."    "  TJiose  which  1  sent 
at  different  times  to  England  fared  no  better.    Some  reached  their  desti- 
nation alive,   but  in  such  a  weak  condition  that  they  soon  died.    The 
sea  is  as  dangerous  to  them  as  the  heat  of  Bengal.*'    During  the  explo- 
ration in  1808  of  the  sources  of  the  Ganges  by  Webb,  Raper,  and  Hearsay, 
so  much  attention  was  gxven  to  this  subject  tliat  it  was  resolved  to  depute 
Messrs.   Moorcroft  and   Hearsay  to  examine  Lake  Mansarovar,  and, 
at  the  same  time,  to  secure  some  of  the  animals  that  produce  the  shawl- 
wool.    This  expedition   met  with  complete  success.    All  doubt  was  re- 
moved as  to  the  source  of  the  shawl-wool.     It  was  conclusively  proved  to 
be  the  under  coat— the  winter  protectirn— of  the  Tibetan  goat      What 
came  of  the  specimens  of  this  animal  which  they  brought  back  with  them 
has  never  transpired.     Mr.  Moorcrofl's  srcona  expedition,  the  story  of 
which  he  never  lived  to  publish,  narrates  in  the  most  minute  detail,  the 
methods  of  preparing  the  fleece  and  manufacture  of  it  into  the  famed  shawls 
of  Kashmir.     One  of  the  earliest  and  to  this  day  the  most  accurate  writer 
on  the  breeds  or  races  of  Tibetan  shal'go&ts  was   Mr.  B.  H.  Hodgson, 
who,  in  1847,  published  a  most  instructive  paper  on  this  subject     About  the 
same  time  (see  Calcutta  Journal,  Natural  History,  VoL  H,pp'  S^4'S4^) 
Oaptain    Thomas    Hutton    issued    his    paper    on    the    peculiarities  of 
the  Afghan   wild  sheep  and  goats,  in  which  he  discusses  the  probable 
origin  of  the  ^o^/rm-yieiding   breed   of  the  domesticated  Tibetan  goat. 
In  a  paper  [Jour,  Asiatic  Soc,  Bengal,  IX.)  he  deals  with  the  wool  and 
woollen  manufactures  of  Khorasin.     Captain  ConoMy  (Jour.  As,  Society^ 
1840)  also  devoted  much  careful  study  to  the  subject  of  goat's  hafr  and  un- 
der-fleece.   Southey  (Colonial  Wool)  furnished  a  special  chapter  in  his  work 
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to  Indian  Goats'  Wool  {pp.  327-333)  in  which  he  discusses  the  French 
experiments  at  cross-breedi ng  the  Kashm fr  and  Tibetan  goat.  Shortly  after 
(1865),  ^***  F«  H.  Oooper  contributed  useful  information  on  the  qualities 
of  the  shawl-wool  known  to  commerce. 

But  to  return  to  the  subject  of  the  European  demand  for  Kashmir 
shawls^  it  has  been  pointed  out  by  the  author  of  Kashmir  and  ItsShaVfls 
that,  after  the  conquests  of  the  Persian  invader  of  India,  Nadir  Shah, 
in  1739,  we  are  told  of  an  ambassador  having  been  despatched  to  Con- 
stantinople with  fifteen  elephant-loads  of  presents  to  the  Sultan,  amongst 
which  were  many  Kashmir  shawls.  The  author  of  Kashmir  and  Its 
Shawls  thinks  that  the  modefn  demand  for  these  shawls  dated  from  about 
that  time,  and  he  surmises  that  the  wives  of  the  ambassadors  from  the 
European  courts,  probably  got  presents  of  shawls  from  the  Sultan.  Be 
that  as  it  ma^,  the  fashion  first  prevailed  amongst  French  ladies  to  wear 
these  *'  fine  silky  webs  of  wool, ''  as  Larousse  describes  them,  and  it  then 
spread  to  England. 

Tnule  in  Pashm,  Pashmina,  &  Shawls. 
The  famine  of  18 19  drove  many  of  the  shawl-weavers  from  their  homes 
in  Kashmir  to  settle  in  the  Panjib,  and  the  colonies  of  these  skilled  work- 
men that  are  now  to  be  found  in  many  p^rts  of  Upper  India  date  from 
about  that  time,  but  they  have  been  supplemented  from  year  to  year 
by  successive  waves  of  immigrants  into  British  territory  as  the  hand  of 
oppression  told  more  and  more  heavily  upon  them.  In  1850  the  trade  in 
these  expensive  goods  had  grown  to  such  proportions  that  French  and 
British  merchants  established  agencies  both  in  Kashmir  and  in  the  Pan- 
jib  to  purchase  their  annual  supplies.  It  would  be  beyond  the  scope 
of  this  work  to  deal  with  the  artistic  designs  worked  out  in  the  Kashrafr 
shawls,  but  it  may,  in  perfect  fairness,  bs  said  that  the  effect  of  direct  agen- 
cies was  not  an  unmixed  advantage  to  the  weavers.  These  skilled  work- 
men, with  the  increasing  demand  and  great  profits,  became  more  and  more 
the  servants  of  middlemen  and  were  urged  to  modify  their  patterns  and 
the  character  of  their  goods,  to  meet  the  variations  and  fancies  of  the 
•  European  mar k  et.  Cheapness  became  an  object,  and  degeneration  followed 
to  a  large  extent.  In  a  table  published  as  an  appendix  to  Kashmir 
and  Its  Shawls,  Dr.  Forbes  Watson  gives  the  exports  of  all  classes  of 
Pdshmind  goods  from  India  as  follows  ;— 

£ 

.  310,027 
.  252,828 
.    35»,o93 


1850-51 
1851-52 
1853-53 
»853-54 
i854-55 


146,270 
215,659 
>  70, 153 
197,890 


'855-56  ....  209,279 
^856-57  ....  290,640 
^85^58    ....    227,618 


1858-59 
1859-60 
1860-61 
1861-62 
1862-63 
1863-64 
1864-65 


459,441 
303,157 
375,391 
254,498 


These  figures  do  not  of  course  mean  the  total  exports  from  Kashmfr> 
but  the  foreign  exports  from  India.  They  therefore  leave  out  of  all  consider- 
ation the  consumption  of  this  class  of  goods  in  India  itself  as  also  the 
traffic  with  Tibet  and  other  Central  Asiatic  countries.  Purchases,  we  are 
told,  of  pashm  are  largely  m^de  in  Kashmfr  pashmina  goods,  so  that  in 
this  way  alone  a  very  considerable  export  must  yearly  take  place  towards 
Tibet.  It  has  already  been  shown  that  the  coarsest  pashm  only  finds 
its  way  to  British  India,  and  that  even  that  article  amounts  to  but  about 
tJ  th  of  the  total  quantity  that  reaches  Kashmfr.  There  is  thus  some  found- 
ation for  the  common  statement  that  in  Kashmfr  and  in  the  capital  town  of 
the  State  alone,  can  the  best  qualities  of  shawls  be  procured.    The  most 
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skilled  workmen  appear  to  be  those  most  closely  watched  by  the  State 
officials,  By  having  secured  to  them  the  finest  pashm  and  by  various  pri- 
vileges, the  art  has  been  fostered  and  helped  forward  to  its  present  pro- 
ficiency. Indeed,  it  seems  probable  that  were  fashion  to  turn  once  more  to 
the  delicate  and  high  class  goods,  the  weavers  of  Kashmfr  would  be  able 
to  show  that  they  are  not  only  equal  to  their  forefathers  but  able  to  ex- 
cell  them,  both  in  elegance  of  design  and  softness  of  colouration.  For,  be 
it  remembered,  that  although  the  change  in  European  taste  and  the  after 
consequences  of  the  Franco- Prussian  War  (scarcity  of  money  in  France) 
depri\^  the  weavers  of  Kashmir  and  of  the  Panjdb  of  a  larg«  and  pro- 
fitable market  for  certain  classes  of  their  goods,  the  trade  was  not  entirely 
ruined.  India  continued  to  demand  a  large  supply,  and  the  Central 
Asiatic  traffic  became^  if  anything  prreater  than  before.  A  far  more 
serious  injury  was  done  to  the  local  Kashmfr  industry  by  the  estab- 
lishment of  colonies  of  their  countrymen  in  British  India,  who  found  in 
Kirmani-wool,  and  who  continue  to  find,  a  sufficient  substitute  for  the 
cheaper  requirements  of  modem  trade. 

In  the  Reports  of  Trade  and  ^avization  of  British  India,  shawls  appear 
as  exported  under  two  headings,  vts,,  Forbign  Merchandise  and  In- 
dian Manufacture.  Whether  the  former  can  be  regarded  as  mainly 
Kashmfr  goods  and  the  latter  the  shawls  manufactured  in  the  Panjdb,  the 
writer  is  unable  to  say.  Indeed,  the  former  must  include  the  re-exports  of 
European  shawls  imported  into  India  in  the  first  instance.  But  even 
were  the  total  value  of  these  returns  to  be  accepted  as  entirely  Kashmfr 
and  Panjdb  shawls,  they  would  mark  a  serious  decline  from  the  values 
given  by  Dr.  Forbes  Watson  .* — 


Value  of  the  Exports 
India. 

OF  Shawls  from 

1885-86. 

1886.87.  1887-88. 

1888.S9. 

i88<wo. 

Foreigfn  Merchandise  .... 
Indian  Manufacture    .... 

R 

14,487 
3,08,731 

R 

10,624 
3,46,218 

R 

11,233 
4/>5,993 

R 

20,864 
2,66,011 

R 

21,333 
3,o2,47> 

Total  expressed  at  nominal    .      £ 

33,321 

35,683 

41,722 

28,687 

32,379 

The  following  passages  from  modern  publications  may  help  to  ex- 
emplify the  present  position  of  the  pashm  trade  as  well  as  to  show  the 
opinions  hHd  by  various  writers  :— 

In  the  opening  paragraphs  of  the  Monograph  on  Woollen  Manvfae^ 
tures  of  the  Panjdb  it  is  estimated  that  the  annual  consumption  of  pashm 
in  that  province  comes  to  7,500  maunds,  of  which  4,500  maunds  are  im- 
ported by  sea,  1,800  maunds  obtained  from  Afghanistan,  and  1,500  maunds 
obtained  from  Tibet.  It  seems  probable  that  the  imports  from  Tibet  alone 
are  pure  pashm,  the  other  supplies,  particularly  that  by  sea,  being  Persian 
(Kirmdni)  wool,  ased  as  a  substitute  far  pashm,  Wahab  Shdhi  paskm,  for 
example,  is  wool,  not  pashm  ;  and,  indeed,  a  large  proportion  of  the  stuff  that 
comes  to  the  Pan  jab  manufacturers  vid  Ram  pur  is  wool,  not  paskm.  The 
pashm  imported  is  worth  Ri^  a  seer;  (2fc),  the  substitutes  for  it  mentioned 
above  fetch  only  17  annas  a  seer.     The  Monograph  then  continues  : — 

The  chief  fabrics  made  of  pashm  are  shawls,  Ranapur  chadars,  pashmina  alwdn 
("a  fine  white  serge-like  stuff,"  as  nmde  in  Simla),  jdmawdrs  (striped  pattern,  made 
also  in  wool),  rumdls  and  ^arbi  chadars.    The  Is^named  article  is  comparativelj 
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modern  and  probably  has  a  future  before  it.  In  it  the  warp  is  of  pashm  and  the  wool 
of  cotton.  It  is  much  stronger  than  the  vthoX^pashm  chadar;  it  is  practically  as 
warm  and  nearly  as  soft  ;  and  in  delicacy  of  surface  and  attractiveness  to  the  eye  it 
may  be  said  to  surpass  the  older  fabric.  In  i88o-3i  the  outturn  of  pashm (na  goods 
and  of  shawls  was  officially  put  at  R  11,04,64^,  and  this  figure  may  be  taken  to  exceed 
somewhat  the  outturn  for  1884-85. 

The  use  of  pashm  is  practically  confined  to  the  districts  of  Ludhiina,  Simla,  Kingra 
Proper,  Amritsar,  Gujrat,  and  Lahore. 

(i)  Ludhiana, — Out  of  the  800  maunds  of  imported  pashm  (value  ^40,000) 
retained  for  local  manufacture  are  made  R40,ooo  worth  of  altodn  (whereof  R3o,ooo 
worth  finds  its  way  to  Calcutta,  Bombay,  and  elsewhere  in  India) ;  R75,ooo  worth  of 
Rampur  chadars  (whereof  most  are  exported  to  Europe,  Calcutta,  Bombay  and  hill 
stations) ;  R2,ooo  worth  of  f'amavdrst  exported  to  Europe  for  curtains  at  R200  per 
pair;  and  R4,ooo  worth  oi garbi  chadars,  of  which  half  only  are  kept  in  the  district. 

(2)  Simla, — ^The  Rampur  chadars  made  at  Sabdthii,  and,  in  fact,  in  almost  any  of 
the  factories  in  the  Panjdb,  are  much  superior  to  the  chadar  imported  from  Rampur 
Bassahir  itself.  A  "  Rampur  khds''  chadar  can  be  bought  for  R9  to  R13,  and  the 
aire  being  9  feet  by  4i,  the  rate  is  3i  to  5  annas  per  square  foot.  A  Sabdthii  chadar, 
13  feet  by  6,  goes  from  R35  to  R45,  or  5^  to  10  annas  per  square  foot.  There  is  only 
a  small  colony  of  pashm-weavers  at  Sabithii  and  the  outturn  is  70  chadars  and  80 
pieces  of  alwdti, 

(3)  Kdngra  Proper, — Pashmina  factories  are  only  found  at  Nurpur  and  Triloknath. 
Ttiirty  maunds  of  pashm  are  used  in  local  manufacture.  Amlikdr,  pashmfna  with 
silk  embroidery  work,  is  made  at  Nurpur,  but  the  style  and  execution  are  very  inferior 
to  the  genuine  Kashmir  amlikdr, 

(4)  Amritsar, — This  city  imports  all  the  different  sorts  of  pashm  including  3,000 
maunds  of  Wahab  Shdki  and  600  to  700  maunds  of  "  Rampuri  ptashm,"  most  of 
which  b  probably  not  real  pashm.  A  large  quantity  of  garbi  chadars  is  made  in  the 
dty. 

(5)  Gujrdt,—V^%  pashm  used  is  3  maunds  Kashmiri  and  344 /ifirmim  ( W^oAad 
Shdhi)  I  and  the  value  of  the  manufactures  is  R3S,984,  where  of  two-thirds  are  ex- 
ported. The  quality  has  deteriorated,  and  the  cause  can  easily  be  understood  to  be 
the  excessive  use  of  the  Persian  material. 

There  is  no  si>ecial  information  abou  t  the  Lahore  industry. 

In  shawl-making  there  is  a  comparatively  minute  division  of  labour ;  and  the  decline 
in  the  trade  has  made  it  impossible  for  all  the  different  classes  of  workers  to  get 
steady  occupation.  The  KAngra  report  states  that  the  dyer  would,  if  regularly  em- 
ployed, earn  ^2  per  diem,  but  regular  employment  is  not  to  be  had.  The  designer 
^nakkdsh)  takes   10  days  over  a  pattern  and  gets  R2  to  R 15  for  it.    He  draws  the 

fittern  with  ink  on  white  paper,  the  colours,  etc.,  oeing  indicated  by  technical  marks, 
he  tarahband,  to  whom  the  pattern  is  made  over,  then  makes  up  the  proper  number 
of  reels,  and,  at  his  direction,  another  man  (ntjkarrir  ^a'/<f«),  whose  pay  is  R3  to  R4 
per  mensem,  prepares  the  papers  to  guide  the  weavers,  'the  tarahbandgeks  i\ 
annas  per  1,000  reels;  but,  the  moharrir  tc^lim  being  in  his  pay,  his  net  earnings  do 
not  exceed  annas  8  per  diem.  The  pupil  {shdgird),  who  does  the  weaving,  does  not 
earn  more  than  i  anna  per  diem  now-a-days ;  and  the  rafugar,  who  sews  pieces  of 
fabric  together  with  ^Ik  to  make  dcshdlas  (double  shawls),  gets  4  annas  a  day  when 
working;  but  his  employment  is  not  continuous ;  and  as  the  single  shawl  is  coming 
into  favour  both  among  Europeans  and  Natives,  the  ra/dgar's  position  is  gradually 
becoming  more  and  more  wretched.  He,  however,  also  gets  3  annas  per  diem  for 
washing  shawls  when  there  are  any  to  wash.  There  is  also'the  ^»f#;f^ar,  who  picks 
out  loose  threads  and  gives  the  shawl  a  smooth  appearance.  Shawls  are  made  chiefly 
in  Nurpur  and  Triloknath  in  Kingra,  where  the  number  of  factones  has  fallen  froid 
80  to  3o  in  the  last  20  years,  and  in  Gu  jrat. 

The  causes  given  for  the  decline  in  the  export  of  shawls  and  other  pashmfna  goods 
are  various.  The  persons  concerned  put  it  down  to  the  check  caused  by  the  siege  of 
Paris  by  the  Germans,  that  city  being  formerly  the  chief  customer,  and  to  a  subse- 
quent change  of  fashion  in  Europe.  I  am  inclined  to  attribute  the  decline  rather  to 
adulteration  in  the  manufacture,  to  the  success  of  the  Rampur  chadar  industry  in 
England,  to  the  want  of  ingeunity  in  the  production  of  new  and  artistic  designs,  a  nd 
to  the  evil  effect  of  the  hard  water  of  Nurpur  on  the  material  used.  The  change 
of  fashion  is  a  good  deal  the  result  of  these  causes ;  and,  for  the  miserable  wages  now 
to  be  got,  improved  work  is  hardly  to  be  expected  in  the  future. 

Goafs  hair  {fat)  is  used  in  most  distncts  for  making  ropes,  nose-bags,  sacking, 
Jhdls  for  cattle,  and  matting  for  floors.  The  cleaning  and  opening  up  of  the  hair  is 
done  in  some  districts  by  laying  the  stuff  out  on  the  ground  and  beating  it  with  a 
stick.    In  Hissar  it  is  first  washed  and  put  into  hot  ashes  to  dry  and  then  the  beating 
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is  done.  ^  Lastly,  in  Muzalbrg&rh  the  bow-string  (pinjan)  is  sometimes  employed  and 
the  hair  is  scutched ;  and  both  in  Mnzaffargarh  and  in  Gn jrdnwdla  it  seems  that  a 
modified  form  of  the  bow-string  is  also  used.  A  peg  is  stuck  into  the  gfround  and  a 
string  tied  to  it.  The  other  end  of  the  string  is  fasteora  to  a  stick  in  the  operator's 
hand,  and  the  goat's  hair  is  deposited  on  the  ground  over  the  string,  and  the  string 
is  made  to  vibrate  by  being  slackened  and  suddenly  tightened  up  with  a  jerk.  Some- 
times there  are  two  pegs  at  a  short  distance  apart,  in  which  case  each  peg  has  a  string, 
the  further  end  of  which  is  attached  to  the  operator's  stick. 

Spinning  of  goafs  hair  is  done  with  the  ckarkhi,  but  more  commonly  with  the 
diurnd*  C>ouble  threads  are  twisted  just  as  woollen  twist  is  made,  and  ropes  are 
made  by  hand-twisting,  generally  of  three  strands. 

Weaving  is  done  on  a  small  loom  without  shuttle.  The  place  of  the  shuttle  is, 
as  in  carpet-weaving,  taken  bv  a  stick,  to  which  the  woof  thread  is  attached,  and  which 
is  worked  through  the  warp-threads  alternately  as  it  meets  them. 

Camel's  hair  {milsee  masnl,  tnaHas\  is  twisted  by  hand  and  not  spun.  It  is  mixed 
with  goafs  hair  to  make  sacking,  and  with  cotton  (wtuch  is  used  for  the  warp)  to  make 
bkakla  doth  (Hiss^) ;  but  it  is  mostly  used  for  rope-making. 

Neither  goat's  nor  camel's  hair  are  dyed. 

In  the  journal  of  Indian  Art  and  in  the  District  Gazetteers  of  the 
Panjlb,  various  reports  have  been  published  on  the  subject  of  pashm  and 
of  goats'-hair,  as  aJso  on  Pashmina  and  Pattti.  The  following  may  be 
given  as  fairly  representing  the  opinions  advanced  by  various  writers 
as  to  the  present  position  ot  the  industry  in  these  fibres  :  — 

AmritSAR. — ''The  most  important  among  the  numerous  manufactures  of  Am- 
ritsar  are  those  of  Pashmina,  or  shawUwool,  and  silk.    The  fashm  or  wool  used  in  - 
the  first-named  kind  is  imported  from  Thibet  via  Rampur  ana  Kashmir. 

"  The  trade  declined  during  1866,  owing,  among  other  causes,  to  the  adulteration 
of  the  wool  with  a  fine  but  inferior  sort  imported  vid  Kabul,  from  the  province  of 
Kirman,  whence  the  wool  is  known  as  Mn  Kirmani.  The  trade  is  said  to  be  now  re- 
viving. The  pashmina  fabrics  are  either  plain  uni-coloured  cloth  called  alwan,  malida, 
etc.f  which  are  made  up  into  cloaks  and  articles  of  European  apparel,  either  plain  or 
embroidered  with  silk,  or  else  are  woven  into  shawls,  the  thread  oeing  previouu^  dyed 
and  wound-off  expressly  for  the  purpose.  The  shawls  in  which  the  pattern  is  pro- 
duced in  the  loom  are  the  most  valuable ;  in  others,  the  pattern  is  produced  on  a  ground- 
work on  nlain-coloured  pashmina  bv  embroidery  with  the  needle  and  fine  pashm 
thread,    ouch  shawls  are  called  amlikar,  as  opposed  to  the  kannikar,  or  loom-woven. 

'  The  manufacture  of  pashmina  work  was  first  introduced  some  seventy  years 
ago,  about  the  time  when  Ranjit  Singh  was  commencing  to  extend  his  rule  over  the 
whole  Pan  jib.  It  is  almost  exclusivdy  conducted  by  Kashmiri  Musalmans.  It  is 
calculated  that  soon  after  the  manufacture  was  instituted,  there  were  about  300  shops 
established  in  Amritsar  in  which  pashmina  work  was  carried  on,  and  that  shawls,  etc., 
to  the  value  of  R3o,ooo  were  manufactured  yearly  in  the  dty.  Besides  what  was 
manufactured  in  the  dty  itself,  pashmina  work  was  imported  from  Kashmir  to  the 
extent  of  some  two  lakhs  of  rupees  in  value  yearly,  and  from  other  parts  of  the  hills  to 
the  value  of  about  B30,ooo.  Part  of  this  was  sold  in  Amritsar,  and  part  exported  to 
Hindustan  and  Haidarabad  in  the  Dakhan.  The  chief  mart  in  Hindustan  for  export 
seems  to  have  been  Lucknow.  In  the  year  1833  A.D.  owing  to  a  great  famine  in 
Kashmir,  there  was  a  large  infiux  of  Kashmiris  into  Amritsar.  Shortly  before  the 
annexation  of  the  Panjab,  the  number  of  shops  established  in  Amritsar  had  increased 
to  3,000  and  the  value  of  the  pashmina  work  turned  out  yearly  was  as  much  as  four 
lakhs  of  rupees.  Also  pashmina  manufactures  to  the  value  of  six  lakhs  of  rupees 
were  imported  yearly  from  Kashmir,  and  to  two  lakhs  from  Nurpur,  BassioU,  and 
other  parts  of  the  hills.  Now  there  are  4,000  looms  in  Amritsar,  each  worked  by  at 
least  two  men,  and  the  value  of  the  pashmina  work  manufactured  yearly  is  estimated 
at  dght  lakhs  of  rupees,  or  ^80,000.  The  manufacture,  which  requires  the  utmostskill 
and  delicacy  of  manipulation,  is  learned  by  the  workmen  from  the  earliest  childhood. 
Children  art  apprenbced{s^£i^fr^  to  master  workmen,  who  after  a  time  pay  for  thdr 
services,  but  usually  to  tndr  relatives.  The  payment  is  made  in  advance,  and  if  a 
shagird  leaves  his  employer  before  hb  advances  are  worked  off,  the  next  employer 
is  supposed  to  be  responsible  for  the  balance.  The  export  of  pashmina  work  from 
Amritsar  to  Europe  commenced  anout  40  years  ago.  The  amount  now  exported 
yearly  is  estimatea  to  be  in  value  about  twenty  lakhs  of  rupees.  This  indudes  what  is 
imported  from  Kahsmir  and  other  places  for  re-export.  Of  this,  sixteen  lakhs'  value 
fe  exported  by  European  merchants  settled  in  the  Panjdb,  and  four  lakhs'  value  by 
native  merchants. 
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"  The  Amritsar  long  shawb  of  the  first  quality  are  wrfd  at  from  R400  to  R500  each; 
the  same  of  the  second,  from  &300  to  R400  j  and  of  the  third,  from  R203  to  8300. 
Square  shawls  are  sold,  if  of  the  first  sort,  from  H250  to  R300;  of  the  second  sort, 
from  R 1 75  to  ♦•3505  and  of  the  third  sort,  from  R 125  to  B200.  Jamawars  (a 
kind  of  sbunwl  distinguished  by  always  having  a  stripe,  iTowered  or  plain,  as  the  pre- 
vailing pattern)  and  rumals  (square  shawls)  fetch  from  R25  to  H50.  The  needle- 
work rumals  are  sold  at  from  Ri^  to  R75.  Shawls  of  the  finest  quality  are  made 
of  the  Changthani  wool,  which  is  imported  vid  Kulu  and  Sabathu,  and  is  sold  there 
at  about  Ra  a  seer.  This  pashm  contains  a  large  admixture  of  the  coarser  hair  of 
theihawWoat  and  rcguires  to  be  cleansed  before  spinning.  This  operation  is  per- 
formed witn  much  difficulty.  The  second  sort  of  shawls  are  made  from  a  mixture 
(half  and  half)  of  Changthani  and  Kirmani  wools,  and  it  is  very  difficult  to  detect  the 
admixture.  The  shawls  of  the  third  class,  viB,,iatnawar  rumals  with  straight  lines 
and  all  other  inferior  sort  of  pashmina  are  made  entirely  from  Kirmani  wool.  The 
price  per  seer  of  this  wool  is  Ri-io  annas ;  and  as  it  contains  only  a  small  quantity  of 
coarse  hair,  the  weavers  have  less  trouble  and  more  profit  in  using  it. 

^The  inferiority  of  Amritsar  shawls  to  those  of  Kashmir  has  frequently  been 
noticed,  and  is  vanously  attributed  to  the  air  and  climate  of  Kashmir,  the  quality  of 
the  water  used  in  d^^eing,  etc.  All  these  causes  may  to  some  extent  be  admitted. 
But  the  most  prominent  cause  of  the  suneriority  of  the  Kashmir  fabric  is  that  the 
adulteration  of  the  shawl-woo!  with  that  of  Kirman  is  never  practised.  Indeed,  the 
Kirmani  wool  is  not  allowed  to  be  brought  into  Kashmir.  Another  reason  is  that  in 
Kashmir  the  process  of  removing  the  coarse  hair  from  the ^o^Am,  and  spinning,  are 
much  more  carefully  performed.  On  the  other  hand,  the  scarlet  colour  of  Amritsar 
is  superior  to  that  of  Kashmir,  the  lac  dye  used  being  cheaoer,  and  therefore  less 
adulterated.  The  Amritsar  blue  and  green  are  said  to  be  also  finer  than  the  corre- 
sponding colours  in  Kashmir.  Whatever  may  be  accepted  as  the  true  cause  of  t^*e 
mfference  there  can  be  no  doubt  the  real  Kashmir  shawls  invariably  command  a  higher 
price  in  the  market  than  the  Amritsar  Fabrics.  {Journah.  Indian,  Art,  July  1S88,) 
GuRDASPUR. — **  For  many  years  the  shawUweaving  trade  in  the  Gurdaspur 
district  has  been  in  a  declining  state.  At  Shujinpur,  Oera  Ninak,  Pathankot.  and 
Batala  in  this  district  there  are  Kashmiri  weavers  and  embroiderers  who  scarcely  earn 
enough  to  keep  body  and  soul  together.  They  are  practically  the  slaves  of  dealers, 
nor  (to  they  receive  as  M^es  more  than  two  or  three  annas  a  day.  The  Englishman, 
seeing  the  squalor  and  misery  of  thdr  lives  in  the  midst  of  a  thriving  indigenous  agricul- 
tural  population,  and  knowing  that,  so  far  as  Europe  is  concerned,  the  Kashmir  shawl 
is  dead,  wonders  that  the  manufacture  survives  at  all,  and  that  even  tolerable  work 
can  be  produced  under  such  desperate  conditions.  It  is  not  clear  however,  that  the 
state  of  the  Kashmiri  weaver  at  its  best  was  much  better  than  it  is  now.  The  finest 
shawb  ever  exported  from  the  "  Happy  Valley"  were  the  work  of  half-starved  artitans 
and  the  condibon  of  Kashmiri  imnugrants  in  British  India,  though  bad  enough, 
is  much  better  than  in  their  own  country.  The  persistent  survival  of  the  trade  is 
worth  a  passing  notice.  It  seems  to  be  due  to  the  &ct  that  for  nearly  a  century  the 
shawl  has  been  considered  an  essential  article  of  the  cold  weather  costume  cnF  the 
upper  classes  of  Native  socieb^  throughout  the  country,  and  that  this  fashion  is  but 
slowlv  givinr  way.  It  is  quite  true  that  in  Bengal  and  the  Presidency  towns  a 
chafMan  of  broao  doth  of  European  make  b  found  more  comfortable  and  more  con- 
venient as  a  working  dress  than  the  costumes  of  the  land.  But  there  are  very  few 
among  the  coat'wearers  who  do  not  also  possess  shawb;  and  as  a  set-off  to  those  who 
have  become  Europeanised,  we  must  take  into  account  the  large  number^  of  the 
lower  classes  who  formerly  wore  nothing  but  cotton,  but  whose  prosperity  is  now 
marked  by  the  wearing  of  shawls  or  scarves.  In  every  town  of  importance  there  are 
shawl -dealers,  while  travelling  hawkers  visit  the  regions  where  a  regular  depAt  b  not 
established.  During  the  time  of  the  Franco-German  war  I  have  seen  crowds  of  Kash- 
miri weavers  listening  with  excitement  to  telegrams  from  the  seat  of  war,  and  audibly 
cursing  the  crud  Germans  for  destroying  the  trade  in  the  best  shawls  formerly  taken 
by  Paris.  Yet,  though  the  cessation  of  the  French  demand  was  a  serious  blow,  and 
though  Indian  dealers  have  had  cause  to  rue  thdr  connection  with  the  London  market, 
where  thdr  consignments  have  been  disposed  of  by  auction  at  ruinously  low  rates,  and 
though  European  manufacturers  have  copied  thdr  fabrics  and  appropriated  thdr 
names,  there  is  still  within  the  limits  of  the  Indian  Empire  a  larger  market  than  b 
generally  suspected.  The  unseen  xenana  absorbs  a  vast  quantity,  in  addition  to 
those  worn  by  men.  Soj  although  the  workmen  fares  but  poorly,  the  dealer,  on  the 
whole,  seems  to  hold  hb  own. 

**  The  work  turned  out  in  the  Gurdaspur  district,  though  resembling  that  of 
Kashmir  and  Amritsar,  b  not  often  of  the  best  quality.  Shawl  edgings  for  attach- 
ment to  plain  fabrics,  B.nd  Jamawars,  a  shawl  of  coarse  wool  woven  in  broad  stripes 
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of  pattern,  known  in  European  trade  as  *  Turkish  shawls/  and  sometimes  sold  as 
ventable  products  of  Stamboul,  are  the  most  characteristic  things  of  local  production. 
The  woollen  cloths  known  Sispattu,  alwan,  malida,  etc.,  are  also  made  in  small 
quantities.  Much  of  the  Gurdaspur  work  is  disposed  of  at  Amritsar.  At  Dera 
N&nak,  the  birth-place  ofGeru  Ndnak,  the  founder  of  the  Sikh  devdopment  of 
Hinduism,  the  cheapest  Indian  work— if  not  the  cheapest  woollen  weaving  in  the 
world— is  produced  5  for  a  coloured /a  m^war  may  here  be  had  for  R1-4  annas. 

Mixed  Fabrics.—LMs  and  wrappers  of  cotton  thread  and  country  wool  in  the 
proportion  of  two-thirds  cotton  are  made  at  Pathankot,  Sujinpur,  and  Dinanagar^ 
and  exported  from  these  small  towns  to  Amritsar,  the  North- West  Provinces,  CKidh 
and  Bengal.  The  value  of  these  goods  is  estimated  at  R4o,ooo.  At  Fatehgarh  and 
one  or  two  other  places  all  wool  lots  or  blankets  are  made.  Pashmina,  or  shawl 
wool,  is  not  used  in  these  coarse  webs,  but  wool  from  the  Shahput  district  and  the 
hills  near  Chamba."     (Journal^  Indian  Art,  Oct.  1S88,) 

LuDHiANA. — *'The  production  of  fine  shawls  has  now  almost  ceased.  The 
Franco-Prussian  war  put  a  sudden  stop  to  the  manufacture  of  shawb  above  the  value 
of  Rioo.  Incidentally  it  converted  the  population  of  Amritsar  and  Ludhiana  to 
warm  partizanship  of  France.  Crowds  of  eager  listeners  used  to  collect  at  the  railway 
station  where  the  telegrams  from  the  seat  of  war  were  read  to  them  -and  received  with 
loud  expressions  of  satisfactran  or  dinppointment  as  the  French  seemed  to  gain  or 
lose. 

**  The  decline  in  the  French  demand,  however,  was  not  the  only  cause  of  the  falling 
off,  which  reduced  the  number  of  pashmfna  looms  from  1,200  to  300.  The  Govern- 
ment  and,  dutifully  following  its  example,  the  Durbar  of  Native  States,  no  longer  take 
goods  shawls  to  be  given  as  khfllats.  The  few  shawls  that  appear  on  the  trays  laden 
with  carriage  clocki,  gold-mounted  rifles,  musical  boxes,  eperg^es  and  other  knick- 
knaclcs  presented  at  Durbarsffrequentiy  travel  back  to  the  toshakhana,  and  might 
almost  oe  considered  as  State  theatrical  properties.  The  management  of  the  London 
sales  to  which  goods  are^sent  from  Amritsar  and  Ludhiana  has  been  more  in  the 
interest  of  the  London  buyer  than  in  that  of  the  distant  maker. 

**  Syud  Ahsan  8hah,  an  Honorarjr  Magistrate  and  shawl  merchant  of  Ladhiana, 
writes  that  there  is  dishonesty  and  combination  among  the  principal  bidders,  who 
purchase  the  lots  at  very  low  prices,  and  then  divide  the  profits  among  themselves. 
A  Parsi  gentleman,  named  Hormasjee,  who  was  present  at  the  auction  in  London, 
says  that  bigger  merchants  make  a  combination  and  stop  all  competitions  from*  petty 
traders.  They  purchase  the  lots  themselves  at  very  low  prices,  and  then  sell  them 
to  petty  traders  at  a  great  profit.  They  also  put  the  balance  of  their  old  stock  to 
auction  with  a  view  to  reduce  the  market  value  of  fresh  goods  imported  from  Indiau 
and  again  purchase  them  to  their  advantage.  Large  stoc^  of  go^s  for  sale  and 
want  of  competition  thus  reduce  the  market  value  of  the  goods,  and  traders  are 
obliged  to  part  with  their  stocks  at  a  loss.  The  shawl  trade  has  consequently  de- 
clined, and  out  of  300  looms,  only  200  now  turn  out  superior  stuff ;  the  rest  manufac- 
ture coarse  stuff  only. 

♦*  From  this  it  would  appear  that  'the  knock  out  auction  *  is  not  confined  to  Jew 
furniture  broker^  and  the  lower  ranks  of  commercial  life  in  London.  It  must  be 
admitted  that  the  practice  of  consigning  annually  large  quantities  of  goods  to  a 
limited  number  of  dealers  to  fetch  what  may^  be  given  invites  combination  of  the  kind 
described  by  the  worthy  Magistrate  of  Ludhiana.  The  traders  on  this  side  are  neither 
strong  enough  or  united  enough  to  combine  to  establish  their  own  agency  in  London, 
nor.  would  they  be  able  to  reach  the  limited  and  select  market  now  commanded  by  a 
ring  of  dealers.  On  the  part  of  these  latter  it  is  only  fair  to  say  that  they  complain 
at  times  of  adulteration  of  goods  professing  to  be  pure  pashmfna  with  inferior  wool. 
It  is  indisputable,  however,  that,  on  the  whole,  the  Indian  producer  gets  the  worst 
of  it,  and  it  is  heartily  to  be  wished  that  he  could  find  a  direct  means  of  reaching  the 

Surchasing  public  in  Europe.  In  some  vears  consigments  have  turned  out  more 
isastrously  to  the  exporters  than  would  be  readily  believed,  and  the  fact  that  Indian 
foods  may  be  sometimes  purchased  retail  in  Regent  Street  at  a  lower  price  than  any 
ealer  will  part  with  them  for  in  India,  is  one  corroboration  of  their  complaints.  The 
merchant  already  quoted  gives  the  following  average  prices  of  the  pashmfna  goods 
now  made : — 

"  Rampuri  shawls,  four  yards  by  two,  first  quality,  R60  each  j  second  quality  of  the 
same  size,  K15.  A  shawl  three  yards  by  one  and  a  Half  of  good  qualiW  is  worth  R20. 
and  the  smaller  size  of  inferior  make  R8.  Good  wooUen  stuff,  double  warp  and 
woof,  R8  to  R20.  Jamawirs,  striped  colour-woven  fabrics,  from  R5  to  Rao.  Cnadar 
joras  used  by  Natives  from  R20  to  R50,  and  rumals  from  Rio  to  R50.  Syud  Ah  tan 
Shah  estimates  the  annual  outturn  of  the  Ludhi^ma  manufactures  as  follows ; — 
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Rampuri  shawls 70,000 

Doshalis 20,000 

Umaw&rs 6,000 

Rumdls 1,000 

Small  chadars 1,000 

In  all  about     • i|Oo,ooo 

"  The  trade,  it  will  be  seen,  though  it  is  a  comparatively  recent  one,  dating  from 
1833  only,  has  undergone  some  vicissitudes,  which  began  before  the  Franco-German 
war,  with  the  extinction  of  the  Native  Government  of  Oudh.  It  does  not  seem  likely 
to  receive  any  great  impetus  in  the  future,  but  the  consumption  of  shawls  is  so  large 
among  the  upper  classes  of  Natives  that  it  must  be  lon^  before  it  dies  out  altogether. 

'*  It  b  for  Its  weavine^  industry,  however,  that  Ludhiana  is  principally  famous ;  and 
this  is  of  two  sorts — woollen  and  cotton.  The  former  of  these,  the  manufacture  of  the 
cloths  known  as  pashmfna  and  Rampuri  chadars  from  Tibetan  and  Rampur  wool, 
18  at  present  entirely  in  the  hands  of  the  Kashmiri  colony,  although  some  of  the  country 
weavers  are  said  to  be  picking  it  up.  The  raw  material  is  of  two  classes— ^o^Aam  or 
the  fine  wool  of  the  Thibetan  goats :  and  Rampurian,  or  that  of  the  nearer  hills. 
The  former  is  said  to  come  from  the  Barfani  country,  which  is  rather  indefinite  geo- 
graphically. Both  wools  are  brought  finaflv  from  Rampur,  which  appears  to  be^  the 
entrepot  of  the  trade,  by  thegaddis  or  hiU  men.  These  men  used  to  take  the  direct 
route  vid  Rampur ;  but  now  {generally  reach  Ludhiana  from  Umballa  by  rail.  Within 
recent  years  (20  or  30)  a  third  claiss  of  wool  has  begun  to  be  imported  from  Kirman, 
in  Persia,  vid  Kardchi  and  Lahore;  and  this  is  used  as  a  substitute  for  Rampur  wool. 
The  wool  from  the  hills  is  brought  here  in  the  months  of  October  and  November,  and 
the  annual  amount  of  the  sales  b  estimated  at  R5o,ooo.  The  purchases  are  made, 
in  the  first  instance,  bv  Hindu  merchants,  who  take  large  amount  of  it,  and  retail 
them  to  a  second  class  of  traders,  or  to  the  Kashmiris.  The  wool  b  spun  into  thread 
by  women  of  all  classes,  Hindu  and  Muhammadan,  rich  and  poor ;  and  any  woman 
can  earn  from  rupees  three  to  four  a  month  by  this.  The  Kashmiri  gets  a  few 
rupees  worth  of  wool  or  thread  from  the  merchant  (mahijan)  and  weaves  it  into  chadars 
or  piece  6  to  8  yards  long  and  i^  to  li  yards  wide  (Kashmiri  measure).  The 
cloth  b  of  two  descriptions — pashmind  and  nagli  pashmind,  the  former  entirely  of 
pashm,  and  the  latter  a  woof  {bdna)  of  pashm  on  a  warp  {tdna'S  of  Rampur  wool 
and  sometimes  of  Kirmani.  It  b  designated  generally  as  alwdn,  and  b  white  in 
colour  when  it  comes  off  the  loom,  but  may  be  dyed  red,  green,  etc.,  according  to 
taste.  The  chadars  are  purchased  by  wdl-to^o  Natives  for  wearing  over  the 
shoulders  like  an  ordinary  cloak,  the  piece  being  cut  into  two  lengths  of  about  three 
yards  each,  which  are  joined  Sit  the  corners  and  worn  double.  The  shawl  industry 
{sdt  baff),  or  the  weaving  from  pashm  thread  of  Kashmir  shawls  was  perhaps  the 
most  important  branch  of  all,  but  it  has  never  recovered  from  the  complete  stoppas[e 
of  the  trade  in  these  articles  on  accountof  the  Franco-Prussian  war  (1870).  It  is 
said  that  there  were  upwards  of  1,000  Kashmiris  engaged  in  it  before  that  time,  and 
an  outturn  of  more  than  R 1, 00,000,  worth  of  shawb;  but  France  was  the  principal 
customer,  and  has  ceased  to  take  any  since  1870 ;  and  there  are  now  not  more  than 
100  looms  (single),  the  rest  of  the  weavers  having  turned  their  hands  to  what  they 
could,  many  being  reduced  to  beggary.  There  appears  now  to  be  no  demand  any- 
where for  good  shawb.  Native  States  used  to  take  tnem  for  dresses  of  honour,  etc., 
but  do  not  now  to  anvthing  like  the  same  extent.  The  only  shawl  work  at  present 
done  b  in  coarse  wool,  what  we  know  as  jdmewdrs.  These  are  worn  by  Nabves  as 
cloaks  and  are  also  ex(>orted  towards  Persia,  where  they  are  said  to  be  used  for  waist 
cloths,  or  are  cut  into  strips  for  borders  of  chogas,  etc.  A  littie  fine  work  is  still  done 
in  making^  borders  for  cloaks,  the  centre-piece  being  plain  alwdn.  The  coarse  work 
turned  out  is  not  worth  an  hundredth  part  of  what  the  nne  shawl  work  was,  a  piece 
of  jdmewdr  selling  for  a  few  rupees,  where  a  shawl  would  have  sold  for  R200  to  300. 
An  ordinary  chadar  oipashmina  costs  R20  to  30,  and  of  nagli pashmina,  R15  to  20. 
The  looms  are  almost  entirely  single,  and  not  more  than  two  or  three  men  ever  work 
together,  unless  where  apprentices  learn  the  art  from  a  master  weaver.  The  district 
return  gives  900  looms  with  960  weavers,  but  Ahsan  Shah,  who  is  the  representative 
of  the  body  of  Kashmiris,  gives  an  estimate  of  400  looms  with  1,300  men  and  boys, 
weavers  and  apprentices.  The  Kashmiri  population  of  the  dbtrict  is  returned  in  the 
recent  Census  as  2,492,  but  a  large  proportion  of  these  are  in  ^  service  or  have  other 
occupations.  The  pashmina  and  Rampur  chadars  of  Ludhiana  sell  all  over  India; 
and  the  value  exported  b  estimated  at  i  J  lakhs,  but  the  industry  is  said  to  have 
earned  a  bad  reputation  in  recent  years  owing  to  the  mixture  of  the  inferior  Kirmini 

*     The  ^osAmtna  is  mostly  bought  up  from  the  weavers  by  large  merchants, 
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either  Hindus  or  KashmiriB.  On  the  whole  the  pashmina  indastry  appeart  to  be 
on  the  decline,  and  Ahsan  Shah  says  that  the  weavers  are  leaving  the  town,  ast  be 
doth  is  becoming  a  drug  in  the  market.  ^  The  Kashmiris  also  knit  stockings,  gloves, 
etc.  There  are  a  good  maiw  looms  at  which  common  counby  blankets  are  woven 
bv  MoMhbis  (Chiihras  or  Chamars  converted  to  Sikhism).  Tne  miscellaneous  looms 
of  all  these  sorts  are  returned  as  400. 

WOOL  AND  WOOLLEN  GOODS. 

So  much  of  a  historic  nature  has  already  been  mentioned  in  the  various 
provincial  sections  of  this  article,  that  it  does  not  a.  pear  necessary  to 
attempt  to  trace  out  the  Indian  Wool  Trade  from  ancient  times.  It  may, 
however,  be  said  that  wool  was  known  to  the  earliest  classic  writers  of  India, 
and  that  the  injunctions  of  the  Institutes  of  Manu  assign  wool  to  be  used 
for  the  sacrificial  thread  of  the  Vaisya.  Many  writers  affirm  that  the  art 
of  weaving  preceded  that  of  spinning,  and  that  the  oldest  woollen  gar- 
ments were  plaited  of  cords  of  wool  much  after  the  fashion  of  reed  and 
grass  mats.  The  discovery  of  the  art  of  felting  appears  also  to  have  been 
early  made  and  to  have  been  practised  by  Asiatic  craftsmen  lon^  anterior 
to  the  perfection  of  the  industries  of  spinning  and  weaving  wool.  It  has 
only  been  within  recent  times,  however,  that  the  explanation  of  this  remark- 
able property  has  been  made  out.  It  was  seen  by  Youatt,  in  1835,  that,  whoi 
viewed  under  the  microscope,  wool  was  composed  of  very  fine  nbres  more  or 
less  densely  coated  with  minute  scales,  and  that  these  fibres  were  curly  and 
elastic.  Tne  scales  or  imbrications  were  further  observed  to  differ  in  shape, 
arrangement,  and  number  according  to  the  breed  of  sheep.  The  long- 
stapled  wools  were  found  to  have  fewer  imbrications,  to  be  less  curly,  and 
to  manifest  the  property  of  felting  to  a  very  much  less  extent  than  the 
short  and  very  scaly  wools.  The  shrinkage  in  felting  is  by  some  writers 
supposed  to  be  also  due  to  a  certain  amount  of  solution  of  tne  fibre  taking 
place.  It  has,  for  example,  been  noted  that  the  tendency  to  felting  is  en- 
hanced if  wool  be  washed  or  boiled  in  hot.water,  and  still  more  so  if  acid 
be  added.  The  volume  and  weight  of  the  fabric  is  seen  to  diminish  and 
the  felting  to  become  greater  with  each  succeeding  washine.  The  decom- 
position or  washing  out  of  the  contents  of  the  fibriles  is  tnus  supposed  to 
facilitate  interlacement,  curling  is  increased,  and  the  retention  of  Uiat 
condition  is  viewed  as  at  once  mtelligible  when  the  agency  of  the  scales  is 
further  taken  into  consideration.  So  very  much  does  the  successful  utiliza- 
tion of  wool  depend  on  the  nature  of  the  fibre,  that  it  becomes  of  paramount 
importance  in  selection  and  improvement  of  breeds  of  sheep,  intended  to 
be  fleece- yielders,  to  ascertain  the  tendencies  of  this  character.  The  wool 
of  the  major  portion  of  the  sheep  of  India  is  so  deficient  in  scales  that  it 
has  come  to  be  regarded  as  hair  rather  than  wool.  Whether  it  be  possi* 
ble  to  improve  this  property,  under  tropical  influences,  is  a  point  of  the 
gravest  doubt,  but,  at  all  events,  the  recent  expansions  of  the  woollen  trade 
of  India  may,  with  perfect  safety,  be  said  to  have  been  into  regions  known 
to  produce  woolly  fleeces.  It  would  be  beside  the  scope  of  this  article 
to  aeal  with  the  origin  and  development  of  the  British  woollen  manufac- 
tures ;  the  reasons  why  Bradford  naturally  became  the  centre  of  the  trade ; 
the  indebtedness  to  Flanders ;  or  the  discovery  at  Worstead  in  Norfolk  of 
a  peculiar  method  of  carding  and  weaving  that  gave  the  name  worsted  to 
certain  yarn.  Suffice  it  to  say  that  the  modern  European  manufactures  are, 
at  the  present  day,  regarded  as  far  inferior  to  the  articles  formerly  turned 
out,  and  largely  so,  through  the  fact  that  garments  after  a  shower  of  rain 
are  apt  to  shrink  so  seriously  as  to  be  unwearable.  The  manufacturer  is 
accused  of  having  so  manipulated  his  goods  that  the  natural  felting  takes 
place  in  the  purchasers'  hands.  The  discovery  of  a  method  of  utilizing 
goats'  and  other  hair  along  with  wool  and  of  working  up  old  woollen  mate- 
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rials  into  new  fabrics  (shoddy)  have  also  greatly  lowered  the  high  esteem 
in  which  European  woollen  goods  were  formerly  held.  Indian  wool  appears 
to  be  mainly  used  in  Europe  in  the  manufacture  of  carpets,  rugs,  and 
blankets.  Throughout  the  length  and  breadth  of  India  wool-weaving  may 
be  met  with,  but  mainly  in  the  preparation  of  coarse  blankets  of  a  wool  for 
which  there  is  little  or  no  market  in  Europe.  Carpet-weaving,  in  spite  of 
all  that  has  been  said  to  the  contrary,  still  flourishes,  and  that,  too,  outside 
the  precincts  of  the  jails.  But  it  is  in  the  Panj^b  and  Kashmfr  that  a 
high  class  indigenous  industry  exists  in  wool.  In  the  Pan  jib,  owmg  to 
the  conservative  policy  of  the  rulers  of  Kashmfr,  the  quality  of  the  goods 
turned  out  is  very  inferior  to  that  of  Kashmir  itself.  Some  writers  have 
tried  to  advance  the  idea  that  there  is  something  in  the  climate  or  water  of 
Kashmfr  favourable  to  wool-weaving.  But  the  superiority  of  the  goods  of 
that  State  can  easily  be  accounted  for  by  the  policy  that  has  secured  the 
better  qualities  of  shawl-wool  and  thereby  favoured  tne  weavers  of  Kash- 
mir. With  a  protective  measure  that  retamed  to  them  the  finest  wools,  it 
would  have  been  strange  indeed  had  the  weavers  of  that  State  not  attained 
to  a  higher  proficiency  than  their  fellow-countrymen  colonised  in  British 
territory.  So  completely,  in  fact,  has  the  shawl  and  fashmina  industry  of 
the  Panjib  been  starved  of  the  better  wools  that  for  many  years  now  the 
fleece  used  up  by  the  looms  in  the  Panjib  has  been  drawn  mainly  from 
Persia.  The  amount  of  true  pashm  woven  in  the  Panjib  is,  in  fact,  very 
.  small.  Amritsar  is  the  Bradford  of  India,  but  it  has  had  to  share  the  fate 
of  competition  in  the  production  of  cheap  and  inferior  goods  for  a  popular 
market.  The  industry  is,  however,  a  fairly  flourishing^  one  and  of  consider- 
ably greater  importance  than  that  of  Kashmfr.  Within  recent  years  also 
several  large  power-loom  woollen  mills  have  been  established  in  India  to 
produce  goods  in  direct  opposition  to  the  imports  from  Europe.  The 
degrree  rf  success  that  has  attended  this  branch  of  the  Indian  woollen  trade, 
the  reader  will  have  some  means  of  judging  of,  by  the  statistical  inform- 
ation furnished  below.  But  enough  has,  perhaps,  been  said  to  illustrate 
some  of  the  leading  governing  factors  in  the  Indian  wool  and  woollen  goods 
trade.  In  fact  the  remarks  that  follow  will  be  seen  to  be  referred  to  two 
main  sections :  (a)  Raw  Wool  and  (b)  Woollen  Goods.  Each  of  these 
being  discussed  under  two  sub-sections,  viz,^  imports  and  exports, 
and  the  whole  classified  under  the  headings  External  Trade  by  Sea ;  Trans- 
frontier Land  Trade;  Coastwise  Transaction ;  and  Internal  Trade.  As 
manifesting  the  modem  character  of  the  Indian  external  transactions  in 
Raw  Wool,  it  may  be  pointed  out  that  in  Miiburn'a  Oriental  Commerce  (a 
work  published  m  1813)  there  is  no  separate  article  devoted  to  wool 
such  as  occurs  on  Sugar,  Silk,  Jute,  Cotton,  Indigo,  etc  The  Kashmfr 
trade  in  shawls  and  fine  woollen  goods  existed,  however,  and  is  briefly 
dealt  with,  but  almost  the  only  notke  of  wool  is  the  occurrence  of  the  name 
in  a  list  of  things  that  were  not  admissible  at  the  Government  Customs 
House  at  the  Bombay  Bunder,  but  which  could  be  taken  in  at  the  *'  Muzjid 
Bunder."  In  1805  the  Bombay  imports  of  woollen  goods  were  valued  at 
R345.299  'or,  say,  £34,529),  last  year  (1890-91)  the  Bombay  imports  of 
woollen  goods  were  valued  at  R  74,18,526  (or,  say,  £741,852',  and  the  total 
imports  of  woollen  goods  for  all  India  at  R  1,81,82,126  (or,  say,  £1,818,212). 
The  first  record  of  exports  of  raw  wool  appears  to  have  been  in  1834  when 
the  quantity  that  left  India  was  given  at  69,944s).  Once  started,  however,  the 
traffic  appears  to  have  progressed  rapidly.  It  stood  at  486,5289^  in  1835; 
I,i96,66ift  in  1836 ;  2,444,0191b  in  1837,  and  passing  over  a  gap  of  35  years 
it  became  24,122,562ft.  Up  to  about  that  date  the  distinction  did  not 
seem  to  have  been  considered  necessary  into  Indian  wool  and  foreign  wool 
re-exported  from  India.     By  the  latter  is  mainly  meant  the  wool  imported 
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in  the  first  instance  by  sea  from  the  Persian  Gulf  or  across  the  land  fron- 
tier into  Sind,  the  Panidb,  the  North- West  Provinces,  and  Bengal.  Within 
recent  years,  partly  through  the  establishment  of  direct  commuiucations 
with  Europe  from  Karachi  and  partly  to  the  facilities  that  now  exist, 
through  the  Sind-Pishfn  (Kandahar)  Railway  in  carrying  Baluchistan, 
Afghanistan,  Kandahar,  and  other  trans-frontier  wools  into  Sind,  the  traf. 
fie  in  foreign  wool  has  assumed  very  considerable  proportions.  The  ex- 
ports of  Indian  and  foreign  wools  conjointly  came  last  year  (1890-91)10 
34>I33.  059ft  an<i  the  previous  year  they  stood  at  38,272,528ft.  Thus  in  57 
years  the  exports  of  raw  wools  from  Inaia  had  increased  from  69,944ft  to 
34,133,059ft.  The  re-exports  are,  in  fact,  rapidly  becoming  a  leading 
feature  of  India's  wool  traffic.  Twenty  years  ago  they  stood  at  only 
128,342ft.  The  returns  of  the  Indian  trade  in  wool  are,  in  fact,  replete 
with  startling  evidences  of  expansion,  and  these  |pve  very  possibly  but  a 
foretaste  of  a  still  greater  future.  It  will  be  seen  m  the  special  article  on 
Skins,  Vol.  VI.,  Pt  III.  pp.  244—250,  that  the  writer  has  endeavoured  to 
show  that  the  Indian  flock  of  sheep  and  goats  cannot  possibly  be  less  than 
50,000,000,  since  the  skins  supplied  annually  to  the  foreign  and  local  mar- 
kets come  to  well  on  to  40,000,000.  But  of  that  flock,  perhaps,  more  than 
half  are  goats,  and  of  the  remainder  a  large  percentage  yield  so  inferior  a 
fleece  that,  when  clipped  and  sold,  it  is  generally  classed  as  hair  instead  of 
wool.  It  is  the  wool,  however,  of  the  village  weavers  of  coarse  blankets, 
rugs,  and  inferior  carpets,  but  which,  as  a  rule,  escapes  r^stration,  since  it 
is  mainly  used  up  locally.  The  wool  of  Indian  commerce,  to  a  very  large 
extent,  is  imported  across  the  land  frontier  or  is  derived  from  the  Native 
States  of  Rajputana,  Kattywar,  Cutch,  and  of  the  Panjib  and  the  Himi- 
laya.  The  only,  strictly  speaking,  Indian  wools  that  figure  in  trade  re- 
turns are  those  of  the  Deccan  and  the  mountainous  tracts  of  South 
India.  A  writer  quoted  above  (in  the  provincial  sections)  estimates  that 
30,000,000  sheep  in  India  yield  iii,ooo,ooo]b  of  wool,  or  about  4ft  a  head 
per  annum.  It  is  more  than  likely,  however,  that  the  sheep  of  the  plains 
of  India  do  not  yield,  on  an  average,  much  over  i^ft  a  head.  Indian  sheep 
are  generally  sneared  twice  a  year,  in  Spring  and  again  in  Autumn, 
and  at  each  shearing  it  is  certain  the  average  yield  does  not  exceed  one 
pound.  But,  apart  from  this  fact,  it  is  very  doubtful  indeed  if  there  be 
30  million  fleece-yielding  sheep  in  India,  if  even  so  large  a  flock  exists 
at  all.  Mr.  F.  M.  W.  Schofield  (Notes  on  the  Wool  Production  and 
Wool  Trade  of  India)  accepts  the  assumption  of  30  million  sheep,  and,  cal- 
culating 2fc  of  wool  per  head  with  20  per  cent,  added  for  the  wool,  hair, 
etc.,  of  all  other  animals  (used  up  along  with,  or  as  substitutes  for,  wool), 
he  gives  the  total  production  at  72  millions  or  reduced  to  a  population 
of  250  millions  as  equivalent  to  a  consumption  of  |th  of  a  (>ound  against 
2ift  in  England.  But  such  a  calculation  is  obviously  misleading,  for, 
unless  each  district  produces  its  own  supply,  the  registration  of  transac- 
tions from  district  to  district  and  province  to  province  gives  no  indica- 
tion of  even  a  consumption  of  -itn  of  a  pound.  The  modern  features  of 
the  trade  may  be  said  in  fact  to  point  to  a  decline  in  the  external  demand 
for  the  so-called  Indian  wool,  with  a  compensating  increased  consumption 
of  the  foreign  wools  of  India.  The  exclusive  location  of  the  external  traffic 
in  a  limited  area  argues  against  an  extensive  supply  diffused  all  over 
India.    This  may  be  exemplified  by  the  returns  of  1 890^1 :  —  B» 

Indian  wool  exported  from  Bombay       ....        i5>3iS>5>o 

Foreign  do.  do.  3t93o,3^ 

Indian  wool  exported  from  Sind  ....         5,006,076 

Foreign  do.  do ^fiS7fis6 

Total        .       33,113,803 
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This  leaves,  therefore,  a  little  over  one  million  pounds  to  have  been 
exported  from  the  whole  of  the  rest  of  India.  Before  discussing  the 
traffic  in  India  generally  (foreign  and  local),  it  may  be  as  well  to  examine 
the  sources  from  which  Sind  and  Bombay  obtained  their  supplies. 
During  the  year  in  question  Sind  imported  io,420,2^6ft  of  wool,  mostly 
by  the  Sind-Pishfn  (Kandahar)  Railway.  Of  these  imports  Karachi  re- 
exported almost  entirely  to  England  8,857,856^  and  consigned  the 
balance  by  coastwise  trade  to  Bombay  from  whence  it  was  re-exported  to 
Europe.  Thus  it  may  safely  be  said  that  of  the  modern  exports  of 
wool  well  on  to  one-third  are  carried  by  the  railway  that  taps  Baluchis- 
tan and  Afghanistan.  But  of  the  Sind  local  wool  a  large  proportion  is 
drained  from  the  Panidb  and  Rijputana,  though  the  sheep  of  Sind  are 
also  fleece-yielder».  Turning  now  to  Bombay  it  will  be  seen  that  during 
the  past  ten  years  the  imports  coastwise  have  greatly  fallen  off,  with  the 
estaolishment  of  direct  trade  from  Karachi  to  Europe.  It  may,  however, 
be  affirmed  that  the  present  traffic  comes  in  round  figures  to  7  million 
pounds,  drained  from  Sind,  Kattywar,  Cutch,  and  Madras.  This  leaves, 
therefore,  some  12  or  13  million  pounds  to  be  accounted  for.  But  an 
examination  of  the  rail  and  road  traffic  reveals  the  fact  that  the  imports 
of  the  pott  town  of  Bombay  are  derived  mainly  from  Rdjputana  (6  to  8 
million  pounds) ;  from  the  Panjib  (3  to  4  million  pounas) ;  and  from 
Bombay  Presidency  (2  to  3  million  pounds).  Of  the  imports  from  the 
Panjab  a  certain  percentage  is  doubtless  Rdjputana,  Afghin  and 
Him^ayan  wool  that  merely  finds  its  way  vtV  the  Panjib  to  Bombay. 
In  the  Railway  returns  the  distinction  is  not  made  into  Indian  and 
Foreign  Wool,  so  that  it  is  not  possible  to  classify  the  returns.  Enough 
has,  however,  been  said  to  show  that  the  wool  exported  from  India  to 
foreign  countries  comes  from  Baluchistan  and  Afghanistan,  Sind,  Rdj- 

futana,   Kattywar,  and   Cutch,  and  to  a  much  smaller  extent  from  the 
^anjdb,  Bombay,  and  Madras. 
It  is  perhaps  unnecessary  to  discuss  this  subject  any  further,  since  the 
tables  that  may  now  be  furnished  will  fully  exemplify  the  conclusions 
that  have  above  been  drawn,  as  also  many  other  significant  features  of  the 
Indian  Wool  Trade. 

I.— FOREIGN  TRADE  IN  RAW  WOOL  AND  WOOLLEN 
GOODS. 

A. — Raw  WooL.*-The  Foreign  is  not  only  by  far  the  most  valuable 
section  of  the  Indian  Wool  Trade,  but  the  one  of  which  the  most  precise  in- 
formation exists;  it  will  be  seen  to  be  illustrated  by  tables  I.  to  X  below. 
Should  future  research  prove  the  local  trade  in  woof  as  co-extensive  with  the 
foreign,  the  facts  regarding  the  latter  must  still  remain  of  primary  im- 
portance to  the  European  manufacturer.  Indeed,  it  may  safely  be  said 
that  India's  interest  in  wool,  so  far  as  is  presently  known,  is  in  the  imports 
of  British  goods  and  the  exports  of  raw  wool.  But  the  demands  of  the  people 
of  India  for  woollen  fabrics  are  necessarily  infinitely  more  restricted  than  for 
cotton  or  even  silk.  The  local  industries  may,  therefore,  be  regarded  as 
engac^ed  on  the  two  extremes,  the  very  coarsest  blankets  and  the  finest 
shawls  and  carpets.  These  local  industries  cannot,  however,  be  viewed  as 
holding  a  very  high  position  from  a  national  standpoint,  though  the  luxu- 
rious manufactures  of  Kashmir  and  even  of  the  Panjib  surpass  in  delicacy 
of  texture  and  beauty  of  design  anything  turned  out  by  the  power-looms 
of  Europe.  The  woollen  gxx>ds  of  every-day  use  are  mainly,  however, 
supplied  by  Europe,  and  the  woollen  mills  that  exist  in  India  cannot 
be  regarded  as  having  as  yet  anything  like  exercised  comparatively  the 

S.  1624 


CHIEF 

FEATURES 

Of. 


Soupoes  of 

Supply. 

1623 


FOREIGN. 

Raw  Wool. 
1624 


Digitized  by 


Google 


656 


Dictionary  of  the  Economic 


SHEEP : 
Wool  Trade. 


Trade  in  Wool 


FOREIGN. 
Raw  Wool 


Cleaning 

ft 
Assorting. 
Conf,  -with 

5iO,  6ii^  63s* 
Z625 


influence  effected  upon  external  supply,  that  has  been  attained  by  the  cot- 
ton ahd  jute  manufacturers. 

Table  I. 
Raw  Wool  Trade  of  India  mth  Foreign  Countries, 


Years. 

Imports. 

Exports  (Foreign  wool). 

Bxporte  (ladianprodnce). 

i87i»7» 

lb 
i,5ii.4«« 

R 
4,33.419 

1*8.343 

R 
37,986 

A 

34,133,563 

R 
90,38,997 

i87a-73 

1.733,884 

5,37,053 

436,634 

3,35.844 

30,394,718 

83,80.418 

1873-74 

1*354.900 

3.85,634 

647,836 

3,84.966 

30,333.373 

93.83,357 

1874-75 

1,542.767 

4,37.717 

153,353 

60,181 

31,390,783 

95,99,009 

i875-7<5 

1,749,188 

4.55.007 

370,944 

1,55.401 

33.767.693 

1,09.43,00a 

1876-77 

2,145,584 

5,33,116 

531,364 

3,55.415 

34.056,767 

1,07.73.730 

1877-78 

3,340.13s 

5.86,454 

537,660 

3.31.999 

33.075,333 

94,36,448 

1878-79 

a.7aa.04i 

6,37,731 

1.333,166 

5.13.449 

36,568.518 

I.OSA.574 

i87Sh8o 

3,564,939 

8,73,739 

3,398,058 

9,18,370 

36,368,794 

x.09.59,733 

1880^1 

3,775,554 

7,33,434 

3,145,431 

15.64,873 

1,01.41,371 

i88i-8a 

3,990,077 

7,54,350 

5,176.734 

«3,76,945 

31,580,618 

81,45.513 

x88a-83 

3,781.357 

6,89.313 

4.819.034 

31,34,370 

31,561,303 

79,04,058 

1883-84 

3.536.94* 

6,51.368 

5.198,984 

33.71,611 

30,036,196 

75,58,409 

1884^5 

3,591.431 

6tl8.3I3 

6,603,000 

38,03,933 

18,938,173 

71.35.760 

1885-86 

3.095,036 

7,77,317 

8,179,584 

33,37,918 

33,148,763 

87,33,311 

1886-87 

3,170,583 

8,07,573 

10,540,478 

44,33,555 

33,308,643 

89,95.517 

1887.88 

3.475.085 

9.34.096 

11,307,113 

53.a4,909 

33,877,031 

97.a3.463 

1888-89 

4.500,319 

13,48,839 

13,156,968 

61,95,373 

31,960,848 

96,87.5»9 

1889-90 

5,100,556 

13,67,440 

14.403,396 

69,35,373 

33,870.333 

1.08,56,357 

1890-91 

4,336,836 

11,56,154 

13,788,316 

63.46,808 

31,344.843 

96,83,333 

The  more  striking  features  of  the  above  table  will  be  found  alluded 
to  in  more  than  one  place.  But  it  may  be  here  point/ed  out  that  the 
imports  of  foreign  wool  have  increased  from  ij  to,  say,  5  million  ft 
during  the  past  twenty  years.  This  result,  it  will  be  seen  by  Table  II., 
has  been  mainly  through  the  larger  imports  of  Mekran  and  Persian 
wools.  The  re-exports  have  immensely  expanded,  H0.,  from  128,34.2ft 
to  12,788.216ft.  This  has  been  entirely  through  the  great  facilities 
effected  by  Karachi.  Wool  can  now  be  shipped  direct  from  Sind  to 
Europe  instead  of  having  to  bear  the  expense  of  transit  to  Bombay.  It 
is  also  cleaned,  assorted,  and  baled  in  Karachi  and  also  in  Bombay,  by 
methods  which  are  year  by  year  made  to  conform  more  and  niore  with  the 
necessities  of  Europe.  Although  all  writers  are  agreed  that  there  is  still 
great  room  for  improvement  in  these  directions,  still  the  increasing  prices 
paid  for  Indian  and  re-exported  Indian  wool,  show  that  progpress  is  being 
effected  It  is  scarcely  necessary  to  comment  on  the  exports  of  Indian  wool. 
The  trade  appears  to  have  been  stationary  for  the  past  twenty  years  at  least 
Many  writers,  indeed,  hold  that  the  restriction  of  grazing  lands,  through 
extension  of  cultivation,  and  the  establishment  of  forest  reserves,  preclude 
any  material  enhancement  of  the  traffic  in  Indian  wool.    The  requirements 

s.  1625 


Digitized  by 


Google 


Products  of  India. 


657 


and  Woollen  Goods. 


(G.  Watt.) 


^ SHEEP: 

Trade  in  Wool. 


of  the  country,  it  is  urged,  are  already  contending  with  foreign  demand 
so  that  this  side  of  the  Indian  wool  trade  may  possibly  decline  rather  than 
expand. 

Tablb  II. 

Analysis  of  the  Imports  (by  Sea)  of  Ran  Wool  from  Foreign  Countries. 


Countries 

from  whence 

Imported. 


U.  Kingdom  . 

Germany        , 

Aden       , 

Arabia  . 

Mekran  and 
SonmianI    . 

Persia. 

Turkey  in  Asia 

China  (Hong. 
Kong)^     *. 

Straits  Settle- 
ments a 

Australia 

Others   , 

TOTAt     , 

Provinces  to 
which  Im- 
ported— 

Beneal    , 

Bombay         . 

Sind       . 

Madras  . 

Total    , 


1875-76. 


Sa,304 


735.746 
945.909 


ix,aoo 


1,749.188 


319 

1,024,445 

734,398 

136 


7»378 

1.33.058 
3,10,747 


a»5S0 


1.374 


4,55,007 


148 
3,ia,6io 
1,41,838 

411 


1,749.188    4,55,007 


X880-81. 


31.864 

I.294>a38 

1,370,460 

76,793 


a.775,554 


1,394,930 
1,480,634 


3,775.554 


«M3S 

3.50,847 

4.43,598 

31.497 


1.067 


7.83,434 


3,66,406 
3,57,038 


7,33,434 


1885-86. 


n 

49.337 

7,896 
47.5<S6 

1,018,871 

1.873,946 

13,7«8 


5,880 
78,86a 


3,095.036 


85,174 
1,680,308 
1,339.644 


3,095,036 


R 
31,938 

1.149 
9.451 

1,53,719 

5,44.843 

3,308 


400 
33,409 


7.77,317 


33,917 
4,55,384 
3,89,016 


1890-91. 


55,096 

X 

6cCsa8 
789,673 

3,301,313 
II5.8OI 


67a 
14.144 


4.336,836 


7,77.317 


50,196 

3,199,497 

987,133 

I 


4,336,836 


R 

45,990 
3 

"15,358 

1,31,595 
9,38,310 

34,330 


70 
10,608 


11,56,154 


43,313 

9,07,733 

3,06,115 

3 


Ii,5«,i54 


With  regard  to  the  foreign  imports  of  raw  wool  it  is  perhaps  only 
necessary  to  add  to  what  has  already  been  said  that  the  growth  of  the 
transactions  from  Persia  is  the  most  noticeable.  It  is  somewhat  re- 
markable, that  the  pashmina  manufacturers  of  Amritsar  should  prefer 
the  Persian  to  the  wools  that  are  brought  to  India  across  the  land  fron- 
tier. This  appears  to  be  the  case,  however,  since  the  rail-borne  trade 
shows  a  very  extensive  export  from  Karachi  and  Sind  to  the  Panjib. 
Thus  in  1888-89,  5,062  maunds  were  imported  by  the  Panjdb,  of  which 
Karachi  furnished  3,678  maunds  (or,  3oi,596fc),  and  Sind  571  maunds. 
But  Calcutta  also  sent  316  maunds  to  the  Panjdb,  and  this  was  very 
possibly  Australian  wool. 

Tablb  III. 

Analysis  of  the  Foreign  Wool  Exported  by  Sea  from  India. 


Countries 
to  which 
Exported. 

1875-76. 

1880-81. 

1885-86. 

1890-91. 

U.  Kingdom 
France 
Germany     . 
U.  States     . 
Others 

lb 

370,944 

R 
1,55,401 

lb 

3.x  11.809 
33,<Joo 

aa 

R 
15,50,817 
14,000 

"*  56 

lb 
8,173.535 

5,048 

R 
33,35,393 

'^635 

lb 
13,645,360 
126,056 
16,800 

R 

61,87,848 
50.210 
8,750 

Total    . 

370,944 

1,55,401 

3,145,431 

15,64,873 

8.179,584 

33,37,918 

13,788,316 

63,46,808- 
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X628 


Provinces 

from  whence 

Exported. 

i»7|-?6. 

1880^1. 

1885-86. 

1890-91. 

ft 

R 

ft 

R 

ft 

R 

ft 

R 

Bombay 

370,944 

i,SSt40i 

1,069,804 

4,55.390 

i,4aS,oa4 

10,81,998 

3.930,360 

18,44.170 

SInd    . 

... 

... 

3,075fS8s 

",09.427 

5,754.560 

aa,S4,9«> 

8.8S7.8S6 

44.13/38 

Bengal. 

.« 

... 

sa 

56 

.. 

M. 

... 

- 

TotAL. 

370,944 

1,55,401 

3.145,431 

«5,<54.873 

8,179.584 

33.37.»»« 

IJ,788,1I6 

6a.46.8rt 

Tablb  IV. 
Analysis  (f  the  Indian  Wool  Exported  by  Sea  from  Indim. 


Conntrkt 
to  which  Ex- 
ported. 

1875-76. 

i86o-8t. 

1885.86. 

18I90.91. 

ft 

R 

ft 

R 

ft 

R 

ft 

R 

U.Kinrlftn 

13.717,010 

1,09^34.8:^ 

M,374.»8 

hOO,3J,S98 

93,031,101 

86,78^713 

»0,045»asi 

•4,S3.96« 

Fnoce       • 

3S.53a 

Il,4l« 

134.988 

54,441 

10,753 

3,000 

314,064 

lA^asi 

Italy 

'- 

... 

... 

... 

... 

... 

1,344 

600 

Aastrla      • 

•0 

soo 

... 

•*« 

... 

M 

•  M 

M* 

U.    States. 

•$,110 

4350 

14,590 

13,631 

41,000 

0»0O7 

... 

M* 

Japao 

..• 

... 

68,64^ 

87,690 

50,13^ 

30.fi«> 

73,^ 

43.800 

Mekraa     . 

M« 

^ 

896 

10 

.«. 

M. 

... 

... 

Othert      . 

•.* 

... 

«. 

... 

5,773 

691 

- 

... 

Total    . 

I3.7«7»«9i 

1,09,41,00a 

aJ,60f,690 

1,01,41,371 

33,148.763 

87,13,311 

31,344,843 

96,83.113 

Prevlncet 
from  whence 
Exported— 

Bengal      . 

W^«48 

4.688 

14,86s 

7,357 

l4/>77 

4,516 

711,167 

3.48.010 

Bombay     • 

16,100,51a 

69,76,364 

11,005,3" 

93,36,046 

17,313,354 

66,44.647 

i&3i8,5!0 

70,84.188 

SInd 

7,556,331 

39.60,950 

1,576,485 

7,96,4'S8 

5,793,33a 

10,71.08s 

5,006,076 

11,06,680 

Madras     . 

... 

... 

6,018 

1,500 

39.100 

3/)63 

307,990 

44.335 

Total    • 

i3.7«7,69i 

1,09,41,001 

11,601,690 

1,01,41,371 

33.148.763 

87,33.111 

11,344,843 

96,83,113 

B.— WooLLBN  Goods. — Following  the  course  pursued  with  the  raw 
wool  a  statement  may  in  the  first  place  be  furnished  of  the  Imports,  Re- 
exports and  Exports,  of  Woollen  Piece  Goods,  Shawls,  Braids,  etc.,  since 
1871-72.  The  table  No.  V,  of  Imports  shows  a  steady  expansion  of,  say, 
from  5  million  yards  of  woollen  piece  goods  in  1871-72,  to  13,110,184  yards 
in  1890-91.  The  traffic  in  shawls  is  no  less  remarkable,  these  having  in- 
creased from  321,284  in  1875-76,  to  1,085,727  shawls  in  1800-91.  This 
practically  expresses  the  Bengal  demand  for  English  gaudily-coloiired 
shawls  which  nave  become  articles  of  a  gentleman's  dress. 
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Table  V. 
Imporis  cf  Woollen  Goods  from  Foreign  Countries* 


I87J-73 
1873-74 
1874-75 
I87S76 
1876-77 
t«77-7« 
I87»^9 
1879-80 
1880-81 
i88i^a 
l88a-83 
1883-84 
1884-85 
1885-86 


1887-88 
1888-89 
1889-90 
1890-91 


Piece  Gooda. 


Yards. 

4,4S«»i40» 
6,87a,57o* 
6,o68,538» 
5^3,a8i« 
7,133.629 
6,694,3»a 
7.069,^ 
7*611,549 
7,67a,043 
11.254,439 
8350,816 
6,93^,779 
9.316,192 
10,700,128 
11,333,358 
12,133.637 
13,806,388 
11,864,533 
10,2I5.3S3 
13.1 10,184 


44<0a,65o 

65,43,571 

58,26,143 

49.93.576 

73,50.456 

66,48,059 

63,88,600 

70,31,993 

74,70,554 

«»io,94,6i 

93*33,304 

77,53,049 

95*70,474 

>*00,»3,fi9 

i,I»,56,a64 

I,ai,93,5J5 

MO,37,»8i 

1,18,95,264 

1,03,98,967 

1*39*51*614 


Shawls. 


No. 


{-1 

( tarns.  ^ 

321,384 
355,363 
371,460 
437,413 
446,583 
499,896 

395,633 
349,764 
591,435 
461.069 
616,783 
740,787 
515,37a 
663,984 
901,511 
l/>85,737 


10,14*939 
7,55.833 
7.09.037 
9,85,341 
9,33,554 
9,63,998 
7,65,378 
8,09,545 
13,31,643 
9,56,196 
12,18,054 
17,08,130 
10,73,689 
16,11,186 
13,43,540 
39.30,543 


Braids. 


Re*    "S 

turned  f 
in  lb  or  C 
.grosses.^ 
137,119 
164,638 
336,546 
176,350 
190,745 
•33,537 
331*437 
343,783 
158,303 
318,505 
363,348 
390,342 
S84,i50 
365,250 
374,639 
304,7x0 


1,99,030 
3,93,718 
1,80,883 
3,54,168 
2,60,113 
3.73,043 
4.93,40s 
3*86,435 
3,50,417 
3,39,872 
4,65,407 
4,67,381 
3,04,851 
3,88,060 
4,70,736 
4.59.356 
4.94,104 
6,65,009 
5,15,366 
5,59.786 


Other  Sorts. 


No 
Ktnmi, 


•f 


369,339 

490,398 

434.345 

533,865 

593,358 

687,678 

678,034 

813.714 

957,588 

955,434 

t,039,i34 

899,664 

1,406,454 

1,367,019 

1,173,331 

1*437,056 


4,56,157 
338,010 
633,082 
2,28,111 
1,73,095 
3,39.596 
3,36,767 
3,76355 
5,34,339 
5*93318 
7,59,331 
8,19,750 
9,73,564 
9,76,02a 
9*73373 
9,38,645 
15,53,578 
14,48,040 
13,95,575 
17,40,183 


«  Daring  these  years  certain  articles  were  retumea  as  ••  pairs,"  "  pieces,**  or  •*  nnmbers  •* 
lind  were  not,  as  in  all  snbseqoeot  vears,  expmsed  in  yards.  The  total  number  of  <*  pairs," 
**  pieces,"  etc.,  which  should  be  aaded  to  the  figures  given,  averaged  from  30,000  to  4o/)oo. 
How  many  yards  these  were  equivalent  to  is  difficult  to  ascertain,  but  their  value  is  given  along 
with  that  of  the  jrards  of  actual  piece  goods,  so  that  the  oolnmo  of  values  denotes  the  progression 
of  the  total  trade. 

The  re-export  trade  in  Kashmir  shawls,  declined  very  seriously  with  the 
loss  of  the  fashion  in  Europe  for  these  articles.  The  industry  has,  however, 
changed  its  character.  The  goods  now  exported  arc  not  only  very  much 
cheaper  than  formerly^  but  relatively  sa  The  traffic  in  cheap  shawls  and 
pashmina  goods  may,  in  fact,  be  regarded  as  at  present  on  the  ascendant. 
To  the  figures  here  shown  (to  obtain  any  tangible  conception  of  the  total 
trade  in  pashmina),  it  becomes  necessary  to  discover  ana  add  the  share  of 
the  exports  of  Indian  woollen  goods  derived  from  Amritsar.  These  are 
very  possibly  quite  as  much  entitled  to  the  name  Kashmir  shawls  and 
fashmina  as  the  ^oods  returned  in  the  table  of  re-exports.  Indeed,  there 
IS  reason  for  the  belief  that  a  large  share  of  the  re-exports  are  British 
shawls  imported  by  India  and  re-exported  to  other  countries.  The  isola- 
tion of  Kashmir  as  a  forei  j^n  coimlry,  along  with  Baluchistdn,  Afghinistdn, 
and  Persia,  leads  to  considerable  confusion  in  the  returns  both  of  the  raw 
wool  and  of  the  woollen  manufactures  that  in  Europe  would  be  classed  as 
Kashmir,  or  Indian  shawls,  etc.,  whether  made  in  Kashmir  or  in  Amritsar. 

Table  VL 
Re-Exports  of  Foreism  Woollen  Goods  from  India  to  Foreign  Countries. 


1871-72  . 
1872-73  . 
i«73-74  . 
1874-75  • 


Piece  Goods. 


Yds. 


49^457 
98,294 
117,218 
92,697 


57,2 10 
1,68,689 
1,24,142 
i»23,«95 


Shawls. 


No. 


Returned 

conjointly 

with  value 

of  piece 

goods. 


Braids. 


Return- 
ed con- 
jointly 
with 
other 
sorts. 


Other  sorts. 


86,567 

28,206 

13,007 

107 


FOREIGN. 

Woollen 
Goods* 

Impoptt. 

idzp 


Re-Ezpoptf. 
1630 
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FOREIGN. 

Woollen 
Goods.* 

Re-exports. 


Exports. 
163I 


Piece  Goods. 

Shawls. 

Brains. 

Other  Sorts. 

Yds. 

R 

No. 

R 

]b 

R 

lb 

R 

1875-76  . 

135,552 

1,57,505 

••• 

730 

... 

... 

••• 

3.863 

1876-77  . 

131,087 

1,28,471 

2,375 

11,167 

... 

... 

33.620 

31.916 

1877-78  . 

76,764 

96,^5 

... 

5 

36 

133,610 

57,810 

1878-79  . 

136,998 

1,29,138 

3,201 

7,688 

4 

19 

75,363 

37,865 

1879-80  . 

85,524 

1,08,675 

741 

1,954 

50 

75 

94,213 

46,444 

1880.81  . 

135,077 

1,49,897 

1,128 

4.390 

350 

42s 

37.944 

48,539 

1881-82  . 

>37,257 

1,81,792 

5.451 

11,612 

... 

82,864 

1,16,686 

1882-83  . 

142,206 

i,57»288 

3,883 

13,885 

... 

... 

56,420 

78,803 

1883-84  . 

>74,3>4 

3,04.243 

5.691 

35.955 

90 

30O 

110^404 

1,27.694 

1884-85 . 

208,094 

2,22,333 

3,958 

5.871 

252 

384 

79,335 

96,213 

1885-^ . 

264,577 

2,64,522 

3.186 

14.487 

... 

75,839 

83.303 

1886.87 . 

282,824 

2,90,648 

3,104 

10,624 

... 

... 

118,284 

1.58,853 

1887-88  . 

325. J 78 

3,38,123 

4,279 

11,233 

... 

... 

202,117 

2,07,34" 

1888-89  . 

460,891 

4,28,175 

10,961 

30,864 

295 

835 

351.116 

3.24.058 

1889-90 . 

329,609 

3.29,220 

10,718 

21,322 

317,314 

1,52,944 

1890-91  . 

430,000 

4,49,347 

25,723 

30,517 

... 

327^5 

1,71,334 

The  remarks  already  offered,  regarding  the  Kashmfr  shawls  that 
may  be  included  in  the  registration  of  re-exports,  are  equally  applicable  to 
the  statistical  information  that  exists  on  the  subject  of  the  exports  of 
Indian  shawls  and  other  woollen  goods.  Indeed,  the  value  recorded  for 
the  shawls  (an  average  of  R53  each)  would  justify  the  opinion  that  many 
of  them  may  have  been  fairly  expensive  articles,  which  in  trade  would  be 
sold  as  Kasnmfr  shawls,  whether  made  in  that  State  or  not. 

Table  VII. 

Exports  cf  Indian  Woollen  Goods  to  Foreign  Countries, 


Piece  Goods. 

Shawls. 

Other  Sorts. 

Yds. 

R 

No. 

R 

lb 

R 

1871-73 

)      , 

) 

17.391 

16,77,191 

)     KT 

1.60.095  \ 

1872-73    . 

f    Nore- 

( 

33.115 

31,25,450 

Nore- 

2,13,503  f 

1873-74    • 

f    turns. 

\        • 

32,472 

19,97,368 

1     turns. 

1,60,502  >• 

1874-75    . 

) 

) 

28,873 

16,69,787 

J 

3,32,067) 

1875-76    . 

33>,975 

30.053 

16,12,980 

102,227 

3.96,947 

1876-77    . 

406,629 

2,19,889 

28,385 

16,69.132 

335,615 

2,70,878 

1877-78    . 

401,780 

2,56,830 

32,970 

15,08,535 

298.611 

3,13,368 

1878-79    ' 

401,788 

2,26.090 

26,113 

12,40,116 

307.046 

3,81,973 

1879-80     . 

270,875 

1,34.139 

21,378 

8,88,382 

470,474 

4,42,620 

1880.81     . 

154,587 

1,03,488 

26,601 

15,01,786 

452,217 

4,97.478 

1881-82     • 

193,561 

1,16,476 

16,652 

12,41,640 

504.117 

6,08,714 

1882-83           C 

192,147 

1*38,928 

12,090 

7.71,7 '8 

484,018 

6,72,848 

1883  84     . 

200,178 

95.266 

12,754 

5.42,675 

475,322 

5,69,062 

1884.85    • 

155,387 

67,879 

19.759 

6.63.057 

372,406 

4.52,491 

1885-86    . 

152,047 

84,470 

8,885 

3.08,731 

404,596 

4,14,282 

1886.87    . 

158,065 

83,197 

7,636 

3,46.218 

401,210 

4,29,907 

1887-88    • 

212,203 

93,454 

12,046 

■  4.05,993 

525.3''4 

6,4»,i32 

1888-89    . 

196,015 

1,46.250 

8,144 

2,66,01 1 

691,653 

8.08,788 

1889-90    . 

207,783 

1,27,419 

7,252 

3,02,471 

751,363 

8,28,132 

1890-91 

222,546 

95,266 

4,580 

2,43,716 

553.839 

7,02,682 

*  During  these  years  the  values  of  piece  goods,  braids  and  other  sorts,  were  giveo 
conjointly. 
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.  Having  now  shown  the  total  Imports,  Re-exports  and  Exports  of  woollen 
eoods  for  a  period  of  twenty  years,  it  may  be  useful  to  analyse  the  returns 
for  each  fifth  year,  so  as  to  show  the  countries  from  which  or  to  which  the 
transactions  have  been  made,  as  also  the  degree  of  participation  in  the 
traffic  taken  by  the  provinces  of  India. 

In  the  table  which  may  now  be  given  it  will  be  seen  that  the  British 
manufacturers  practically  enjoy  a  monopoly  in  the  supply  to  India  of  the 
woollen  piece  ^oods,  shawls,  etc.,  which  she  requires.  Indeed,  the  only 
comp^tors  against  Britain  (of  an^  moment)  are  Germany  and  Austria, 
but  these  countries  together  furnished  last  year  only,  say,  £380,000  worth 
against  j£if36i,S44  worth  (nominal  value)  of  the  British  goods  imported  by 


India. 


Tablb  VIII. 


Analysis  of   the  value  Returns  0/  the  Woollen  Piece  Goods,  Shatoals  etc.. 
Imported  into  India  by  Sea  from  Foreign  Countries, 


CfllXr    COUNTRIXS  rROM   WHBNCI   IMPOrrXD  AND   VALUE    Of  THBSX   IMPORTS. 

YxAM  A«D  Class 
or  Goods. 

United 
Kipgdom. 

Ger- 

many. 

Anstria. 

France. 

Italy. 

Ara- 
bia. 

Persia. 

Straits 
Settle- 
ments. 

Grand 

totals, 

including 

balances 

not  shown 

separately 

«•/ Piece  Goods. 
^.  Shawls 
fi  Braids 
^  (other  Sorjs. 

R 
<S9,77,5a« 
10,14,017 
a.60.113 

R 
74,868 

i;873 

R 

R 

49,4" 

R 
4I,33« 

R 

9.333 

R 
9,663 

'4;568 

R 
33,379 

*3,*539 

R 

72,50,456 
10,14.939 
3,60,113 
1,73,09s 

Total  value*. 

84.09.978 

76,740 

... 

49.495 

43,300 

9.447 

14,437 

35,338 

86,97,603 

-•    Piece  Goods 
^     Shawls 
«1  Braids 
^  I  Other  Sorts. 

1,04,90,165 
9,48.643 
3.39.813 
5,57.ia8 

1,35,915 

88M3T 
*M86 

84.093 
8M77 

3,37,747 
3,984 

*ils45 

1.536 

3,094 
1,059 

1*31730 

45,937 
3,334 

1,10,94.611 
9,63,998 
3.39,873 
5,93,818 

Total  talm*. 

«.a3,4»,749 

1,36,055 

91,156 

93,7 1« 

3.33,376 

i,64tf 

16.873 

49,338 

1,39,91,399 

«•  /  Piece  Goods 

5'  Shawls 
9*)  Braids 
S  Cothcr  Sorts. 

i,O3,a3,si0 
",43,317 

4,47,79a 
8,75.550 

4,95,951 
5,«i8 

",599 

iioss 

a6,583 

73,383 
3,553 

1,530 

39.936 
33,353 

53,773 

43,938 
11,117 

1,13,56,364 
13,18,054 
4,70b736 
9,73,573 

Total  walub^. 

»,»7.88,775 

5,",768 

a,53.i79 

28,070 

74,935 

3,510 

1,05.951 

55»4i6 

1,39,18,616 

»:  f  Piece  Goods 
f    Shawls 
&'  Braids 
-  COthcr  So-ts . 

94.88.138 
31,97,446 

I4,a«,284 

16,70,652 
1,820 
7.884 

1,23,930 

ia.47,03<^ 

3,79.805 

34,077 

21,689 

2,39,909 

4.38,946 

388 

3,123 

9,562 

120 

"■870 

",945 
484 

1,1*3.899 

3.21,895 
3.896 

28^688 

1,39,51,614 
39,30,543 
5,59,786 
17,40.183 

Total  value   . 

1,35,13,445 

3M0*4I2 

15,82,607 

3,35.305 

13,252 

... 

1,36,338 

3,54,479 

1,81,83,136 

•  The  reason  why  the  totals  here  shown  are  not  what  would  be  obtained  by  adding  together 
the  figures  given.  Is  due  to  the  table  exhibiting  only  the  chief  countries  and  principal  articles :  the 
totals  (both  vertically  and  horizcntally)  arc  the  grand  totals  of  all  countries  and  In  all  classes  of 
wooUen  goods.  Of  the  European  countries,  not  shown,  Belgium  may  be  sUted  to  have  within  the 
past  tight  or  ten  years  begun  to  be  important.  A  fairlv  cousidervble  amount  of  woollen  goods  Is 
imported  by  post,  and  Government  storesare  also  of  90me  consideration.  These  appear  In  the  grand 
total,  but  not  in  the  other  columns. 
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It  is  perhaps  unnecessary  to  exhibit  a  detailed  analjrsis  of  the  shares 
taken  by  the  receivin^f  provinces  in  the  various  classes  oi  woollen  goods. 
It  may  safely  be  said  that  Bengal  takes  very  nearly  the  whole  of  the 
shawls  and  braids,  and  that  Bombay  receives  a  little  more  than  Bei^al  of 
the  other  classes.  Thus,  for  example,  in  1885-S6  Bombay  took  "piece 
goods"  to  the  value  of  R5 1,93, 136  aiKl  Bengal  R4o,65JOi  ;in  1890.91  Bom- 
bay took  ^64,97,993  and  Bengal  R39,46,5io  worth.  Of  the  otho-  provinces 
Burma  stands  next  in  importance  in  the  consumption  of  foreign  piece  goods. 
In  the  two  years  just  named  that  province  took  Ri4^2,769  and  Ri833,675 
worth,  respectively. 

The  following  table  may,  however,  be  given  of  the  total  imports  of  all 
classes  of  woollen  goods :— > 

Tablb  IX. 


Share  of  Imports  taken  by  the 
Provinces. 

1875-76. 

1880-81. 

1885-86. 

1890-91. 

R 

R 

R 

R 

Bengal 

.        •        •        • 

47»5itao5 

J937.736 

58,40,374 

75,10,334 

Bombay 

• 

a9.95»595 

40,70,919 

58,33.180 

74,18,536 

Sind     . 

• 

23.57 » 

70,506 

3,30,190 

3,28,619 

Madras 

•        4 

3»7<5j0O5 

3»»3f884 

3,65^*01 

4,6i/>48 

Burma 

•        • 

6,5i»337 

25^,254 

16,59.571 

34,63,598 

Gr> 

kND  ToTAt 

86,97*603 

i,29,9M99 

1,39,18,616 

i,8i,83,ia6 

The  inferiority  of  Bengal  wool,  the  backwardness  of  the  woollen  manu- 
factures, and  the  growth  of  a  demand  amone  the  well-to-do  classes  for  winter 
garments  of  English  woollen  goods  and  shawls,  are  doubtless  the  reasons 
for  the  large  share  taken  by  Bengal  in  the  imports  of  woollen  goods.  The 
climate  of  Bengal,  as  a  whole,  being  more  tropical  than  Bombay,  it  naturally 
would  be  look^  to  as  a  country  tl^t  should  require  less  woollen  goods  to 
head  of  population  than  the  Western  and  Northern  Provinces.  Moreover 
the  port  town  of  Bombay  is  concerned  not  only  in  the  supply  of  foreign 
wodlen  goods  for  that  Presidency,  but  for  a  large  part  of  LJpper  India. 
The  demand  for  shawls  by  the  immense  population  of  Bengal  is  doubtless 
the  expression  of  a  modem  popular  taste  manifested  by  the  middle  classes 
who  consider  a  shawl  as  a  necessity  of  a  gentleman's  apparel.  Distance 
from  the  woollen  manufacturers  of  Northern  India,  has  doubtless  operated 
2\so  to  favour  imported  ^oods  rather  than  the  more  artistic,  though  more 
expensive  shawls  of  the  ranjdb  and  Kashmfr. 

The  table  of  the  re-export  traffic,  which  may  now  be  gfiven,  demonstrates 
the  fact  that  a  considerable  section  of  this  trade  is  very  possibly  in  British, 
German,  and  Austrian  goods  sent  to  Persia,  Arabia,  the  East  Coast  ol 
Africa,  etc. 
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Table  X. 

Inalvsis  of  the  Value  Returns  of  Woollen  Goods  Re-exported  from  India 
yP'K'*  ft^^  imported  from  Foreign  Cou**  tries  and  thereafter  exported 
to  Foreign  Countries), 

COONTKIBS  TO   WHICH    Rl-BXPORTKD  SHOWN   BY  THB  VaLOB  Or  THt  GoODS. 

YlAVt  AND 

Clasiis  or 

United 
Kin«. 
dom. 

Tur. 

in 
En- 
rope. 

Ceylon. 

Persia. 

Abys- 
sinia. 

Arabia. 

East 
Coast 

of 
Afrkau 

AdtB. 

Straits 
Settle. 
ments. 

Grand 

total, 

loclad- 

Ing 

to  coun- 
tries 
not 
sepa- 
rately 
shown. 

?(  Piece  Goods 
^^i  Shawls      . 
«  (  Other  Sorts 

50,320 
"5 

R 

R 

1.886 

R 
31,613 

R 

R 

9.714 
485 

R 

»3.544 

R 

S0.088 

R 

11,063 

R 

'.57.505 

730 

3,863 

Total  talus  . 

50,445 

•t* 

1.886 

3 1,6 13 

••• 

10,199 

23,544 

30,088 

xi,o6s 

1,63,097 

«5  (-Piece  Goods 
k    Shawls       . 
•COther  Sorts 

6.789 
13V»3 

3»736 

3.508 

47,540 
4,318 

!•• 

9.»39 
3.383 

38,987 
8717a 

14.943 

1,055 

4.313 

1.49.897 
4,390 
48,539 

T0TA&  talus  . 

so,  183 

a.736 

3,508 

51,758 

... 

11,633 

47,159 

15,9  98 

9.185 

a/>3,8a6 

?  (Piece  Goods 
^{Shawls       . 
•(other  Sorts 

3,800 
10,841 

37,450 
8WJ0O 

61,651 
1,800 
Ii936 

50,556 

i*i33 

9,S49 
1,770 

10,991 

3,700 

42.737 

36,133 
8,535 

15.588 
1,044 

15,197 

•,64,533 
14,487 
83.303 

Total  talu»  . 

14,043 

35,750 

65.387 

54.689 

11,01 

56,418 

44,658 

16.633 

17.994 

3.63,313 

SC  Piece  Goods 
11  Shawals     . 
J  (.Other  Sorts 

5.180 
3.7<57 
33,136 

30 

78 

».39,97« 

3,050 
3,673 

7».434 
»3,o53 
31,040 

887 

357 
400 

4.773 

823i; 

55,357 

350 

6,018 

18,005 

673 

8,646 

35,157 
4.168 

4,49.347 

30,517 

tJW34 

Totak  valub  . 

31.073 

P8 

a.3SA)8 

1,05,516 

1,544 

89.363 

61,535 

37,333 

30,077 

6.51,198 
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.  It  will  thus  be  seen  that  the  average  weight  of  the  imports  during  the 
^rst  three  years  of  the  above  series  came  to  66,152  cwt.,  and  that  the 
average  during  the  last  three  amounted  to  137,527  cwt.,  so  that  the  traffic 
within  the  period  was  exactly  doubled.  But  there  are  certain  very  in- 
structive features  of  this  prosperity.  The  Sind-Pishfn  (Kandahar)  Kail- 
way  began  to  carry  wool  in  i88o-5i.  Prior  to  that  date  the  Baluchistdn 
and  Afgdnistdn  wool  had  to  be  carried  to  the  Indian  marts  on  camds  and 
other  beasts  of  burden.  The  imports  from  these  countries  in  1879-80  came 
to  only  60,300  cwt.,  whereas  the  average  amount  during  the  past  three 
years,  carried  by  the  Kandahar  Railway  alone,  came  to  92,140  cwt.  It 
would  thus  appear  that  the  opening  up  of  that  railway  has  had  the  im- 
mediate effect  of  immensely  expandmg  the  import  from  Kandahar.  A 
similar,  though  much  smaller,  effect  may  be  traced  in  the  extension  of 
railway  communication  to  Darjeeling,  the  imports  from  Sikkim,  Bhutan, 
and  Eastern  Tibet  having  been  recently  greatly  augmented.  During  the 
first  nine  years  of  the  series,  exhibited  by  the  table,  the  imports  from  Tibet 
may  be  said  to  have  averaged  4,000  cwt.,  but  in  1888-89,  they  became 
5,643  cwt.,  in  1889-90,  6,716  cwt.,  and  in  ]890*9i,  11,859  cwt.  These  and 
other  illustrations  of  the  recent  expansion  of  the  trans-frontier  imports  of 
wool  may  be  taken  as  a  foretaste  of  a  possible  still  greater  expansion, 
should  the  means  of  facilities  of  transport  continue  to  be  improved  and 
extended.  It  may  be  added  in  this  connection  that  the  average  value  of 
the  wool  imported  by  the  routes  here  dealt  with,  came  to  2  annas  9  pie 
a  pound,  the  most  expensive  being  that  from  Tibet  (7  annas  9  pie)  and  the 
cheapest  from  Bajaur  (i  anna  7  pie).  The  Tibetan  wools  doubtless  in- 
cluded pashm,  hence  the  higher  rate,  but  the  superior  wools  of  Kandahar, 
Kashmfr,  Nepal,  Bhutan,  and  Sikkim  may  be  said  to  have  averaged  during 
the  past  twelve  years  3  annas  4  pie  a  pound. 

The  reader  may  have  observed,  m  connection  with  the  statistical  in- 
formation furnished  above  regarding  the  foreign  trade  in  wool,  that  the 
Indian  imports  of  rata  wool  from  foreign  countries  (by  sea)  have  steadily 
increased  from  i,5ii,4iifc  in  1871-72  to  5,100 556ffi  in  1889-90  and 
4»236,826fc  in  1890-91.  Also  that  the  re-exports  of  foreign  raw  wool  from 
India  have  expanded  from  128,342^^  in  1871-72  to  14402,296^  in  1889-90 
and  12,788,2 i61b  in  1890-91.  An  inquiry  into  the  probable  causes  of  these 
very  significant  features  of  India's  enhanced  trade  in  wool  manifests  the 
fact  that  the  improvement  in  the  import  traffic  by  sea  is  due  mainly  to  the 
expansion  of  the  Bombay  port  town  and  the  Kardchi  receipts  from  Persia. 
The  increased  importance,  on  the  other  hand,  of  the  re-exports  of  foreign 
wool  from  India  is  almost  entirely  due  to  the  trans-frontier  imports  by  Sind 
which  find  their  way  almost  exclusively  from  Karachi  to  Great  Britaia 
To  the  British  woollen  manufacturer,  therefore  (whatever  political  opinions 
may  be  held  regarding  Kanddhar),  the  Sind-Pishfn  Railway  has  become 
an  essential  condition  of  a  supply  of  wool  which  has  immensely  expanded 
and  is  now  yearly  increasing  in  importance.  The  total  receipts  in  raw 
wool  from  across  the  frontier  were  in  1890-91  121,540  cwt  (or,  say, 
i3,6oo,ooofc)  and  in  1889-90,  147,132  cwt.  (or  say,  16,500,0001b).  The 
table  given  above  has  manifested  the  countries  from  which  that  very  large 
supply  was  drawn,  but  it  may  be  useful  to  display  the  shares  taken  by  the 
provinces  of  India  in  these  im'ports  : — 
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Table  XII. 

Provinces  into  which  nnd  countries  from  whence  Transfrontier  Imports 
were  made  during  the  past  four  years^ 
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XOTAL       1 

109,004 

17,56,781 

143,910 

33,96,344 

147,13a 

34*33,697 

131,540 

30,57,431 

INTO          < 

British  / 

India  IN  Vib 

13,308,448 

... 

16.117,930 

... 

16.478,784 

... 

13.613,480 

... 

It  may  thus  be  noted  that  by  far  the  most  important  section  of  the 
trans-frontier  traffic  is  that  which  finds  its  way  into  Sind,  the  major  por^ 
tion  of  which  is  now  convejred  by  the  Sind- Pishin  ( Kandahar)  Railway.  Of 
the  wool  carried  by  that  railway  about  three-fourths  passes  straight  through 
the  province  to  Kardchi  and  is  exported  direct  to  Europe.  The  balance  may 
be  said  to  be  conveyed  coastwise  to  Bombay  and  there  shipped  to  Europe. 
In  fact,  with  the  exception  of  the  Panjdb  imports,  it  may  safely  be  affirmed 
that  the  whole  of  the  trans-frontier  wool  leaves  India  for  Great  Britain. 

S.    1634 


Digitized  by 


Google 


Products  of  India. 


667 


and  Woollen  Goods. 


(G.  Watt) 


SHEEP : 

Trade  in  Wool* 


Exports,— The  exports  from  India  in  raw  wool  across  the  land  frontier 
are  not  very  important  During  the  past  three  years  they  stood  at  271 
cwt.  in  188&-89;  107  cwt.  in  1889-90;  and  177  cwt  in  1890-91.  The  ex- 
ports were  made  almost  entirely  to  Kashmir. 

Piece  Goods  and  Shawls, — Turning  now  to  the  trans-frontier  traffic 
in  manufactured  woollen  goods  and  shawls,  considerable  difficulty  is  ex- 
perienced in  dealing  with  quantity,  since  some  of  the  entries  are  in  pieces, 
others  in  cwt.  Under  these  circumstances  it  is  felt  to  be  the  safer  course 
to  exhibit  the  extent  of  the  trade  by  the  value  of  the  goods.  During  the 
past  three  years  the**  piece  goods  "  were  valued  at  ^7137,675  for  1888-89  j 
k8,77,389  for  1889-90;  and  R7,85,369  for  1890-91.  It  may  be  said  that 
fully  three-fourths  of  this  traffic  was  m  Kashmir  goods.  The  value  of  the 
shawls  stood  at  R6,i7,66o  for  1888-89;  ^7,14,600  for  1889-90;  and 
Ri»96»5oo  for  1890-91.  Almost  the  entire  supply  was  drawn  from  the  capital 
(Kashmir)  itself.  The  reader  will,  however,  find  the  particulars  dealt  with  in 
the  chapter  on  Pashm  &  Pashmina  to  greatly  amplify  this  section  of 
the  woollen  trans-frontier  traffic,  and  it  need  only  be  pointed  out  that  since 
the  re-exports  from  India  are  very  small,  the  trade  denoted  by  the  imports 
from  Kashmir  must  be  viewed  as  largely  denoting  the  Indian  consumption 
of  these  goods. 

Exports  of  Woollen  Piece  Goods.^These  were  valued  at  ^3,83482  in 
1888-89;  R4,8o,889  in  1889*90;  and  R6»  19,241  in  1890-91.  The  three 
chief  items  in  these  exports  are  usually  the  traffic  to  Nepal,  Zimme,  and 
along  the  Sind-Pishin  Railway.  Last  year,  for  example,  the  woollen  piece 
goods  consigned  to  Nepal  were  valued  at  Ri>35)959;  to  Zimme  1(1,03,340, 
and  by  Sind-Pishin  Railwav  R2,4i,68o.  The  other  countries  of  impor- 
tance are  Tibet,  Siam,  ana  the  Northern  Shan  States.  The  traffic  in 
shawls  is  not  very  important.  The  following  were  the  valuations  of  the 
exports  :  1(27,685  in  1888-P9 ;  R22,7oo  in  1889-90 ;  and  R518  in  1890-91, 
and  these  exports  were  entirely  to  Nepal.  It  would  thus  appear  that  English 
and  French  imitations  of  Kashmir  goods  do  not  now  at  least  penetrate  to  that 
State,  although  some  writers  affirm  that  it  is  difficult  to  feel  satisfied  that  a 
shawl  or  dress  cloth,  purchased  in  Kashmir,  has  actually  been  manufac- 
tured there.  The  danger,  however,  is  rather  that  an  article  sold  as  of  pure 
shdl'wool  (the  fleece  of  the  Tibetan  goat)  is  actually  constructed  of  Persian 
or  Af|^inist^n  wool,  cleverly  designed  and  manipulated  to  be  scarcely  dis- 
tinguishable from  the  genuine  article.  This  is  certainly  true  of  the  manu- 
factures of  Amritsar,  but  there  is  nothing  to  prove  to  the  contrary  that 
Kashmir  does  not  obtain  the  so-called  Kirmdni  wool  by  its  land  routes ;  and 
the  returns  furnished  above  show  that  Kashmir  even  imports  wool  from 
India,  probably  Australian  merino. 

IIL— COASTWISE  TRAFFIC  IN  WOOL  AND  WOOLLEN 
GOODS. 

The  chief  features  of  interest  brought  out  by  the  study  of  the  returns  of 
the  woollen  trade  carried  along  the  coast  of  India  may  be  said  to  be  :— 
(a)  the  exemplification  of  the  insignificance  of  the  traffic  in  India  as  a  whole ; 
{b)  the  elaboration  of  the  opinion  formed  from  the  study  of  the  foreign 
trade,  viV.,  that  the  chief  seats  of  the  enterprise  in  raw  wool  are  Kardchi 
and  the  port  town  of  Bombay;  and  (c)  the  recent  modifications  in  the 
traffic  that  ^pear  to  be  directly  the  result  of  the  commercial  prosperity  of 
Karachi  and  of  the  province  of  Sind. 

Raw  Wool.— Following  the  course  adopted  with  the  foreign  trade, 
two  tables  may  be  here  furnished  of  the  total  imports  and  exports  of 
Indian  and  foreign  wool  for  the  past  ten  years ; — 
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Tablb  XIII. 

Statement  of  the  Imports,   Coastwise,  of  Indian  and  Foreign  Raw  Wool 
during  the  past  ten  years. 
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Table  XIV. 

Statement  of  the  Exports,  Coastwise,  of  Indian  and  Foreign  Raw  Wool  during 

the  past  ten  years. 
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1.S44.764 

5.33.690 

S.  1641 


Digitized  by 


Google 


Products  of  India. 


669 


and  Woollen  Goods. 


{G   Watt) 


SH  EEP : 

Trade  in  Wool* 


It  will  be  seen  from  the  table  of  Imports  Coastwise,  that  Bombay 
last  year  received  5,365,707fc  of  Indian  wool  and  1,479,998ft  of  foreign 
wool.    The  following  may  be  given  as  the  analysis  of  these  imports  :— 

Indian  Wool  Imported  into  Bombay  Coastwise  in  i8yo-gu 

ft 

From  Sind 1,864,383 

„     Madras  .        •        * 148,904 

,,     Ports  within  the  Presidency 7,296 

n     Goa •    .        .        .        .         31,953 

pt     Cutch 841,176 

„     Kattywar a,477,i8i 

,,     Gaekwar's  Temtory 4,8 16 

Total        .   5»365,707 

Foreign  Wool  Imported  into  Bombay  Coastwise  in  iSgo-gr. 

ft 
From  Sind 1,479,998 

It  will  thus  be  observed  that  of  the  Bombay  coastwise  imports  in  Indian 
wool,  the  Native  State  of  Kattywar  is  by  far  the  most  important  source  of 
supplv,  but  that  Sind  makes  a  by  no  means  bad  second.  The  foreig^n 
wool  imported  by  Bombay  coastwise  is  drawn  entirely  from  Sind,  so  that 
the  imports  by  Bombay  from  Sind  usually  constitute  fully  half  its  total 
coastwise  receipts.  But  a  very  important  feature  has  been  exemplified  by 
the  table  of  coastwise  imports  to  which  it  may  be  desirable  to  draw  special 
attention.  During  the  ten  years  dealt  with,  the  Bombay  imports  have 
declined  from  f  4,386,230ft  to  5,365,707^,  and  at  the  same  time  the  exports 
from  Sind  which  went  almost  exclusively  to  Bombay,  have  declined  from 
1 1,846,6339)  to  1 ,896,064ft  These  very  remarkable  features  of  the  modem 
trade  in  Indian  wool  find  their  solution  in  the  birth  and  growth  of  a  direct 
traffic  from  Kar^hf  to  Europe.  The  exports  from  Karachi  of  both  classes 
of  wool  came  to  7,556,332ft  in  1875-76;  last  year  they  were  13,863,932ft, 
of  which  8,857,856ft  were  foreign  wool  brought  mainly  to  Karachf  by  the 
Sind-Pishin  (Kandahar)  Railway. 

It  is  perhaps  unnecessary  to  say  anything  further  on  the  subject  of  the 
coastwise  transactions.  Bengal,  Madras,  and  Burma  take  no  part,  it  may 
almost  be  said,  in  the  traffic,  a  fact  indicative  of  the  comparative  unim- 
portance of  the  wool  of  these  provinces.  Madras  supplies  annually  from 
103,000  to  300,000ft  to  Bomoay — the  wool  apparently  of  its  mountain 
breeds  of  sheep.  Bombay  is  the  chief  importing  province  and  Sind  the 
exporting,  from  which  circumstance  it  may  be  concluded  that  so  far  as 
can  be  learned  by  the  study  of  the  coastwise  trade,  Kattywar,  Cutch, 
Rajputana,  Sind,  and  the  countries  across  the  Sind  and  Baluchistan  land 
frontiers,  are  the  chief  producing  areas  for  the  wool  exported  from  Bombay 
to  Europe. 

Piece  Goods  and  Shawls. — Turning  now  to  the  subject  of  the  traffic 
in  piece  goods  and  shawls  carried  from  port  to  port  along  the  coast  of 
India.  The  total  value  of  the  imports  of  Indian  woollen  goods  coastwise 
was  last  year  R  1,85,1 71 ;  Madras  took  R  1,60,885  worth,  as  follows  :  from 
Bengal  641,893  and  from  ports  within  the  presidency  R  1,13,769  worth. 
Thus  it  may  be  said  that  the  coastwise  transactions  in  woollen  goods  are 
mainly  in  Madras  manufactures,  carried  from  port  to  port  within  that  presi- 
dency. Of  the  imports  coastwise  of  foreign  woollen  goods  it  may  be  said 
that  last  year  these  were  valued  at  R 1 5,91 ,647,  of  which  R8, 1 2,366  went  from 
Bombay  and  R4,3o,745  from  Bengal.  The  receiving  provinces  were,  Sind 
*^><>5>295  worth,  Madras  R3,56,987  worth,  and  Burma  R4»58469  worth. 
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The  Sind  and  Madras  supply  was  drawn  mainly  from  Bombay,  and  the 
Burma  from  Ben|^al.  The  transactions  in  shawls  are  of  no  great  moment 
The  total  coastwise  imports  were  valued  last  year  at  R47,8o7,  of  which 
^34*505  went  from  Bengal  to  Burma.  Of  braids  and  other  sorts  of  woollen 
goods  the  coastwise  imports  came  to  only  R  1,08,960,  of  which  R43,684 
went  from  Bombay  to  Sind  and  R32,5o2  from  Bengal  to  Burma. 

These  facts  regarding  the  coastwise  traffic  in  foreign  woollen  goods 
for  the  year  1890-QI  may  be  taken  as  denoting  the  markets  that  are 
usually  met  by  local  maritime  interchanges.  The  figures  alter  from  year 
to  year  but  not  10  such  an  extent  as  to  necessitate  elaborate  tables.  One 
pomt  only  need  be  here  added,  namely,  that  so  far  as  can  be  inferred  by 
the  coastwise  sea  transactions,  the  Indian  woollen  mills  do  not  appear  (o 
have  begun  to  affect  the  markets  supplied  by  the  merchants  who  traffic 
ak)ng  the  coast  The  woollen  goods  used  up  along  the  sea-board  of  India 
may,  therefore,  be  said  to  be  derived  mainly  from  foreign  countries. 

IV.-  INTERNAL  TRADE  BY  ROAD,  RAIL,  AND  RIVER. 

The  study  of  nearly  every  branch  of  Indian  commerce  is  beset  with 
the  difficulty  of  obtaining  anything  like  satisfactory  returns  of  the  transac- 
tions carried  by  road,  rail,  and  river.  The  Government  has  reoently 
arranged  that  the  traffic  on  the  railways  should  be  classified  according  to 
certain  blocks.  That  is  to  say,  each  province  is  referred  to  a  number  of 
blocks  and  the  traffic  tabulated  according  to  movement  to,  and  from  these 
blocks.  Then  again,  other  tables  give  the  transactions  to  external 
blocks,  that  is  to  say,  from  a  certain  block  in  Bengal,  for  example,  to  a 
block  in  the  Panjdb.  Unfortunately,  however,  there  is  no  imperial  review 
'  of  these  provincial  railway  reports,  so  that,  to  give  a  statement  of  the 
total  trade,  as  denoted  by  railway  transations  for  any  one  year,  necessi- 
tates an  elaborate  balance  sheet  being  prepared,  since  the  exports  from 
certain  provinces  are  the  imports  by  others.  But  even  when  this  labour  has 
been  gone  through,  the  railway  transactions  by  no  means  convey  a  concep- 
tion of  the  total  internal  trade  in  any  product.  Large  quantities  of  com- 
merical  commodities  are  carried  by  the  steamers  and  Native  boats  that 
trade  on  the  rivers  and  canals  of  India.  A  balance  sheet  has  to  be  made 
out  for  these,  but  the  total  of  the  rail  and  river  traffic  would  by  no  means  be 
the  grand  total  of  the  internal  trade.  Though  rail  and  river  facilities  of 
transport  are  yearly  draining  an  increasing  share  of  the  trade,  the  Native 
carts  continue  to  largely  participate  in  the  transport  of  goods  and  their 
diffusion  from  district  to  district.  Indeed,  with  wool,  as  with  most  natural 
products,  extensive  village  manufactures  are  met  by  supplies  of  a  purely 
focal  character  that  would  entirely  escape  all  registration.  The  road 
trade  of  India  is  a  matter  beyonci  the  power  of  present  administrative 
capabilities,  though  the  imports  and  exports  to  and  from  certain  large 
towns  by  road  are  recorded  through  the  necessities  of  municipal  and  fiscal 
taxation. 

A  review  of  the  chief  features  of  the  rail  and  river-borne  trade  of 
India  was,  however,  published  for  the  year  1888-89,  and  as  the  remarks 
already  offered  on  the  Indian  wool  trade  exhibit  the  returns  of  foreign 
and  coastwise  transactions  for  that  year,  the  reader  may  find  the  following 
facts  of  interest  as  exemplifying  more  fully  some  of  the  opinions  advanced 
regarding  the  value  relatively  of  the  provinces  of  India  m  the  wool  sup- 
ply. The  total  imports  of  Indian  and  Foreign  wools  by  all  provinces 
and  seaports  came  (in  1888-89)  to  3>55»3io  maunds  (or,  say.  28,135423*;. 
But  of  that  amount  the  following  were  theimports  by  Bombay  port  town 
and  Kardchf  together,  w«.,  2,94,363  maunds  (or  24,i37»766lb).  so  that 
there  was  left  therefore  for  consumption  in  the  whole  of  the  rest  of  India 
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(90  far  as  the  rail  and  river  returns  denote)  about  5>ooo,ooft.  These 
imports  by  Bombay  and  Karachi  mustihave  been  almost  entirely  exported, 
since  the  foreign  transactions  from  India  require  about  the  amount  here 
shown  to  meet  the  registered  despatches.  The  share  taken  by  Bombay  in 
the  rail-borne  imports  came  to  9,958»737tb  and  by  Kardchf  14,179,030ft. 
By  reference  to  the  tables  already  furnished,  the  reader  will  see  (table  No. 
All)  that  the  Sind-Pishin  Railway  carried  to  Kardchf,  in  the  year  1888-89, 
08,486  cwt  of  raw  foreign  wool  (or,  say,  11, 030,432ft »,  this  would  therefore 
have  left  a  balance  on  the  total  imports  of  Karlchf  of  39148,598ft  which 
may  have  been  mainly  Sind  and  Panjdb,  Indian  wools.  It  will  be  fur- 
ther seen  from  the  study  of  the  tables  of  foreign  and  coastwise  trade  that 
the  view  here  arrived  at  of  Karachi  transactions,  approximates  suflicientlv 
closely  to  the  other  statistical  returns,  to  justify  the  mference  that  the  rail- 
borne  statistics  must  have  been  fairiy  correct.  The  same  may  be  said  of 
the  Bombay  transactions,  the  recorded  imports  by  the  port  town  along  the 
railways  must  have  at  least  been  all  required  to  meet  (with  the  coastwise 
and  foreign  imports)  the  net  export  The  imports  by  Calcutta  by  rail 
came  to  only  1403  maunds  (115,046ft),  and  by  the  Madras  sea  ports  to 
1,876  maunds  (153,832ft),  so  that  the  share  of  the  rail-borne  imports  taken 
by  Kanichf,  Bombay  port  town,  Calcutta,  and  Madras  came  to  2,97,642 
maunds,  or,  say,  34406,644ft  which  thus  left  a  balance  for  the  provinces 
and  Native  States  of  India,  of  the  wool  recorded  as  carried  by  the  rail- 
ways, amounting  to  only  4,728,776ft.  Unless,  therefore,  thert  be  an  exten- 
sive local  production  not  registered,  the  consuniption  of  wool  in  the  plains 
of  India  may  be  said  to  be  almost  quite  nominal,  and  certainly  nothing 
like  Jth  of  a  pound  to  head  of  population,  (the  figure  given  by  Mr. 
8ch  ofield,  see  f,  654)- 

But  of  the  imports  received  by  the  port  town  of  Bombay  by  rail,  24,523 
maunds  were  obtained  from  Bombay  Presidency,  32,131  maunds  from 
tiie  Panjdb,  and  64,500  maunds  from  Riiputana.  Of  the  Kardchf  im- 
ports 76,230  maunds  are  registered  as  obtained  from  Sind  and  96,685 
maunds  from  the  Panjib.  Of  these  items,  however,  it  may  be  said  that 
tiie  so-called  Sind  imports  are  in  reality  the  traffic  by  the  Sind-Pishin 
Railway,  and  of  the  Panidb  exports  both  to  Bombay  and  Kardchf  a  very 
large  sfice  of  these  is  Rajputana  wools.  But  of  the  receiving  provinces 
Sind  heads  the  list,  having  derived  33,708  maunds  from  the  Panjdb  and 
657  back  from  Kardchf.  The  North- West  Provinces  and  Oudh  stand 
next  in  importance,  having  obtained  in  all  1 1,960  maunds,  of  which  10,046 
maunds  came  from  the  Panjib.  None  of  the  other  provinces  seem  deserv- 
ing of  special  notice,  so  far  as  the  imports  are  concerned.  It  may,  however, 
be  remarked  that  of  exporting  provinces  the  Panjib  is  by  far  the  most  im- 
portant, having  contributed  1,74,119  maunds  to  Earichf,  Bombay,  the 
North- West  Provinces,  and  Sind.  Rdjputana  stands  next  in  importance, 
having  contributed  66,008  maunds  to  Bombay  and  the  North- West  Pro- 
vi  nces.  The  opinions  arrived  at  from  the  study  of  the  foreign  (sea  and  land) 
trade  and  coastwise  traffic  is  thus  abundantly  confirmed  by  the  railway 
returns,  vt>.,  that  the  wool-producing  provinces  'are  the  Panjib  and  RAj- 
putana,  but  that  the  wool  brought  by  land  routes  is  in  the  present  state 
of  the  trade  of  greater  interest  than  the  indigenous  produce.  Further,  that 
the  production  and  cosumption  of  wool  in  the  plains  of  India  may  be 
regarded  as  purely  nominal. 

v.— WOOLLEN  MILLS  OF  INDIA. 

Sufficient  has,  perhaps,  been  said  already  of  the  local  manufactures  of 

India.    They  are  of  very  secondary  consideration  alongside  of  the  value 

of  the  imports  of  foreign  goods  and  the  exports  of  raw  wool.    As  remarked, 

the  Panjab,  more  especially  Amritsar,  is  the  seat  of  the  Native  woollen 
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manufactures  of  India.  Carpet-weavine  is  practised  here  and  there  through- 
out the  country,  but  it  must  be  regaded  as  an  industry  to  meet  the  require* 
ments  of  the  wealthy  and  mostly  a  foreign  demand.  Blanket-weaving  is 
pursued  throughout  India,  but  it  se^ms  probable  that  the  traffic  is  purely 
local,  and  that  the  wool  so  used  up  is  locally  produced. 

Of  the  power-looms  it  may,  however,  be  said  that  the  requirements  of 
the  people  ot  Upper  India,  more  especially,  and  of  the  Native  army,  is  suffi- 
cient to  have  encouraged  'the  establishment  of  four  or  five  large  woollen 
mills  to  compete  with  the  foreien  imported  goods.  Two  of  these  miUs  are 
at  Cawnpore  in  the  North-west  Provinces,  another  at  Dhariwal  in  the 
Panidb ,  and  another  at  Bangalore  in  South  India.  In  Bombay  it  is  said  one 
woollen  mill  has  recently  been  constructed,  and  that  several  of  the  cotton 
mills  have  woollen  departments.  Interest  has  thus  been  created  in  the 
subject  of  woollen  mills,  and  it  is  possible  this  branch  of  enterprise  may 
in  tne  future  be  considerably  expanded. 

{W.R.  Clark:) 

SHOREA,  Roxh. ;  Gen.  PI,  /.,  193. 

A  genus  of  valuable  timber  trees,  all  the  species  of  which  abound  in  various 
kin<^  of  copalline  resins.  The  members  of  the  genus  are  indigenous  to  Tropical 
Asia  and  the  Indian  Archipelago.  As  all  the  spedes  afford  good  timber^  it  b 
only  where  there  is  some  special  peculiarity  about  any  particular  one  that  it  has 
been  deemol  necessary  to  give  it  a  separate  place  in  this  work. 

Shorea  assamica,  Dyer;  Fl.  Br,  Ind,y  /.,  joy;  DiPTKRocARPKiE. 

Vem. — Maiai,  Assamese. 

References.— tramb/^,  Man.  Timb,,  34,  vi.  /  Ind.  Forester,  XI.,  20J, 
Habitat.  —  A  c^re^arious  tree,  which  attains  a  height  of  90  to    too  feet. 
It  was  discovered  originally  by  Mr.  Mann  as  formmg  a  large  forest  on 
the  banks  of  the  Dehing  river  in  Upper  Assam. 

Structure  of  the  Wood. — The  timber  is  almost  white  when  newly  cut, 
but  soon  turns  to  a  dark  yellow  or  brown  if  exposed  to  the  air.  Its  ^rain 
is  very  straight  but  not  very  close ;  it  warps  and  splits  when  dried  quickly, 
not  otherwise.  It  is  durable  when  kept  in  a  well-ventilated  place  and  free 
from  damp,  but  is  very  liable  to  the  attacks  of  white  ants. 

Domestic  Uses.— A  cheap  timber  for  general  purposes,  as  common 
deal  is  in  England.     It  is  easily  worked  and  is  not  wasteful.     It  is  there- 
fore interesting  to  have  to  add  that  there  is  such  a  quantity  as  will  supply 
the  market  for  many  years  to  come. 
S.  gratissima,  Dyer;  FL  Br.  Ind.,  /.,  J07. 
Syn. — HoPBA  gratissima.  Wall. 

References.— iTMrjr,  For.  FL  Br.  BHrm.,  /.,  12T  /  Waii,  Col.  Exhib.  C<t/., 
/  //.,  228. 
Habitat.— A  glabrous  tree,  found  in  the  forests  cf  Tenasserim  and 
Singapore. 

Structure  of  the  Wood.— Generally  cross-gained.    Heartwood  brown, 
very  hard. 
S.  obtusa,  Wall,  Fl.  Br.  Ind.,  /.,  306. 

Syn.^S.  LEUCOBOTRYA,  Miq. ;  Vatica  obtusa   Steud. 

Vem. — Thii-ya  (=itchwood,  a  name  derived  from  the    itching  which    is 

caused  when  its  chips  or  bark  are  brought  into  contact  with  the  skin). 
References.— ^Mrjr,fbr.F/.  Burm.,  I„    n8;  Gamble,  Man.Timb.,    Jp; 
Aplin,  Report  on  Shan   States  (iSSyj^S) ;  Ind.  Forester,  /.,  363  ;  IV,, 
292;  VI /I.,  416;  X.,  i34;  Gag.,  Burma,  I.,  12S,  i32. 
Habitat. — A  large  tree,  common  in  the  In  forests  all  over  Burma,  from 
Ava,  Pro  me,  and  Martaban  to  Tenasserim  and  Siam;  it  ascends  to  an 
altitude  of  2,000  feet. 
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Gum. — It  exudes  a  white  resin. 

Strnctnre  of  the  Wood.— Heartwood  the  colour  of  sU  (S.  robosta), 
very  hard  and  durable;  more  even  grained  than  that  of  either  sal  or 
ingyin  (S,  siameosis)  {GambU).  Weight  from  52  to  67ft  per  cubic  foot, 
averaging  60B. 

Domestic  Uses. — The  wood  is  much  valued  on  account  of  its  durabi- 
lity $  it  is  used  forcanoes»  tn  house- building,  for  tool  handles,  planes,  etc. 

Shorearobusta,  Gcartu.;  FL  Br.  Ind.,L^  306;  Beddome^  FL  Sylv.,  /.  4. 
The  SAl  Tree. 

Syn.  -  Vatica  robusta,  Steud. 

Vem. — Sdl,  sdla,  salwa,  s4kku,sakkua,  sakher,  sakoh,  (resin  »)  rdl,  dhdndf 
ddmar.  Hind.  ;  Sdl,  shal,  (resin-*)  rdl,  dhdnd,  Brng.  ;  Sarjum,  sekura* 
Ko«  ;  Sarjom^  Santal;  Sar^,  Bhumij;  Sakwa^  KhaRWA;  Sekma» 
Okaon  ;  Bolsal,  Garo  ;  5a;hoa,  Nepal  ;  Teturl,  Lbpcha  5  Salva,soringhi» 
Uriya;  Sdl,  sarei,  rinjal,C.  P.  5  Sdl,  kdnddr,  sdkhu,  koron,  N.-W,  P.; 
Koroh,  OuDH  ;  Sal,  serai,  (resin*)  ral  tard,  r.  sufed,  r,  kala,  dhAna* 
Fb.;  (resin»")  Ral,  Dbccan;  Sal,  (resin—)  ral,  dhnnd,  Bomb.;  (resin*) 
liala,guggilu.  Mar.  ;  (resin*)  Ral,  Guz. ;  (resin—)  Kungiliyam,  Tam.  ; 
Grf^fl/,  (resin*)  Cuggilamu,  Trl.  ;  Kabbu,  (resin*)  guggala,  Kan.  J 
En-khyen,  Bukm.  ;  (resin*)  Datnmala,  Sing.  ;  Sala,  asvakarna,  (resin*) 
rdla,  guggUam,  houskt^kaha,  Sans.  ;  Kaikakr,  Arab.  ;  Ldle-modb  bdri, 
Pers. 

NcTE.— It  is  doubtful  how  far  some  of  the  above  names  denote  the  tree  or  the 
^n.   Moodeen  Sheriff  says  that  in  Persian  Sdl  denotes  Tectona  grandis. 

References.— Z>C.,  Prod,,  XVI.,  iu,628i  Roxb.,Fl.  Ind.,  Ed.  C,B.C,,44}; 
Brandis,  For.  FL,  26:  Kurw,  Far,  Fl,  Burm,,  /..  //p  /  Gamble,  Man* 
Titnb,,  34;  Stewart,  Pb,  PL.  28;  Rev.  A.  Campbell,  RepL  Econ,  PL, 
CkuHa  Nagbur,  No,  8402  /  Mason,  Burma  and  Its  People,  s^,  ^37,  js7  ; 
Pharm,  Ind.,  L,  igs ;  0*Shaufhnessy,  Beng,  Disfens.,  221 ;  Irvine, 
Mat.  Med.  Patna,  gt  j  Ranhne,  Med.  Tof>og,,Sarun,  7 1 ;  Moodeen 
Sheriff,  Supp,  Pharm.  Ind,,  228;  also  Mat.  Med,  S.  Ind.  (inMSS,),  47  • 
U.  C.  Dutt,  Mai.  Med,  Hind.,  120,  292,  3i6;  S,  Arjun,  Cat.  Bomb'. 
Drugs,  20  ;  Dymock,  Mat,  Med,  W,  Ind,,  2nd  Ed,,  92  ;  Dymock,  Warden 
&  Hooper,  Pharmacog,  Ind,,  I. ,195  /  Birdwood,  Bomb.  Prod.,  258  ;  Baden 
Powell,  Pb.  Pr.,  328,  411 ;  Atkinson,  Him.  Dist.  {X.,  N.-W.  P.  Gam.), 


hanpur,  ix.-C.  P.,  Mundlah  Dist,,  88;  Bilaspore,  76:  Chindwara 
Dist,,  tiO;  Gazetteers  t—Panjdb,  Hoshiarpur,  ii  ;  N,-IV.  P.,  ///.,  2^  • 
IV,,  Ixviiu  /  C.  P,  {1870),  108, 123:  Mysore  and  Coorg,  II.,  7 ;  JJJ  28) 
Agri,-Hortu  Soc.,  Ind.  :^Trans„  VIII.,  109,  {Pro.),  38 tj  Journ.,  VI.,  40  : 
IX.,  {Sel.)  St;  VIII.,  ySel,)  i79 ;  Xlfl.,3i6,  322;  (New  Series),  V/f' 
-26'T28'  Ind.  Forester  :^I.,  2T,  7476,  77>  78,  80,  81,  98,  jg6,  3g7,  3o8, 
1 1 ;  II.,  93,  203,  292  ;  III.,  44>  2W,3S9  /  IV,,  46,  J?9,  100,  292,  324,  3h'7  ; 


S43%  S^ , 

KlV.,  269,  386 /'Indian  Agriculturist,'  Aug,  '14,  1886 i  Oct',  19^  1889  • 

Spons,  EncycL,  1644;  Smith,  Diet,  Econ.  PL,  363.  ' 

Habitat.^A  large,  gregarious  tree,  often  covering  certain  interrupted 
tracts — without  the  existence  of  connecting  p.'^tches.  It  occurs  along  the 
base  of  the  Tropical  Himalaya  from  the  Sutlej  to  Assam,  in  the  Eastern 
districts  of  Central  India,  and  on  the  Western  Bengal  hills.  In  Chutia 
Nagpur  it  is  very  abundant 
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Retiii. — When  tapped,  the  tree  exudes  Urge  quantities  of  an  aromatic 
RBSiN—whitish  at  first,  but  becoming  brown  when  dry.  The  method  of  tap- 
ping usually  employed  by  the  Natives  is  to  cut  out  from  three  to  five  narrow 
strips  of  the  bark»  according  to  the  size  of  the  tree,  about  3  or  4  feet  from 
the  ground.  This  is  generally  done  in  the  month  of  July.  In  about 
twelve  days  these  grooves  fill  up  with  resin  which  is  gathered,  and  the 
grooves  leit  to  fill  again.  They  eive  three  yields,  which,  in  the  best  trees» 
may  amount  to  as  much  as  lom.  Tlie  first  is  the  best  in  quality.  A 
second  yield  in  October  and  a  third  in  January  are  also  obtain^  from  the 
same  wounds,  but  small  in  quantity  and  inferior  in  quality.  In  some  parts 
of  the  country,  the  Natives  tiised  to  ring  the  trees  and  collect  the  resin  daily 
as  it  exuded,  and  in  this  way  large  extents  of  forest,  chiefly  in  Central 
India,  were  ruined  before  the  protective  operations  of  the  Forest  Depart- 
ment were  brought  into  force.  The  resin  usually  occurs  m  small  rough 
pieces,  neariy  opaaue  and  very  brittle ;  but  "  in  some  parts  of  the  Upper 
Tista  forests,  large  blocks,  often  30  to  40  cubic  inches  in  size,  are  found  in  the 
ground  at  the  foot  of  the  trees  "  (Gamble).  The  exudation  has  no  taste  or 
smell,  a  specific  gravity  of -1.0^7 — 1. 123,  is  easily  fusible,  to  a  small  extent 
soluble  in  alcohol,  almost  entirely  so  in  ether,  and  perfectly  in  oil  of  turpen- 
tine and  the  fixed  oils.  Sulphuric  acid  dissolves  it,  imparting  a  red  colour 
to  the  solution  {Mat,  Med,  W,  Ind.).  The  supply  of  i^/ resin  in  large 
Quantities  is  rendered  impossible  by  present  forest  conservancy ;  indeed, 
the  writer  is  informed  by  Dr«  Dymock,  that  the  supply  of  this  article  now 
comes  to  Bombay  almost  entirely  from  Singapore  and  not  from  the  exten- 
sive sal  forests  of  India  (Watt), 

Dye  and  Tan.— Accordinc"  to  the  Rev.  A  Oampbell  the  ashes  of  the 
WOOD  are  used  in  dyeing  by  the  Santals.  '*  Dr.  McOann,  in  his  Report  of 
Dyes  and  TanSf  compiled  from  the  records  of  the  Benpil  Economic  Museum, 
states  that  in  Chutia  Nagpur  the  bark  is  used  for  the  preparation  of  a  red 
s^nd  a  black  dve.  The  bark  has  long  been  used  locally  as  a  tan,  and  it  is 
to  be  feared  that  in  dyeing  it  is  more  used  as  an  auxiliary  than  as  a  dye- 
yielding  stuff.  As  a  tan  it  is  much  valued,  being  generally  used  along  with 
xermiiuUia,  Mimnsops,  and  PhyUanthua,  or  with,  in  addition,  the  bark  of 
Ficua  religiosa,  the  babul  (Acacia  arabica),  and  the  mango  "  ( Watt,  Col. 
Exhib.  Cat.). 

In  1886,  Oaptain  E.  8.  Wood,  Conservator  of  Forests,  Oudh  Circle, 
made  some  experiments  with  a  view  to  ascertaining  the  value  of  sdl  extract 
as  a  tanning  agent,  and  as  this  extract  on  analysis  proved  particularly 
rich  in  tannin,  it  may  be  well  to  give  a  fairiy  complete  account  as  to  the 
method  by  which  it  was  obtained.  For  full  particulars,  as  to  the  various 
experiments  made  with  it,  the  reader  is  referred  to  Dr.  Watfs  Selections 
from  the  Records  of  the  Government  of  India,  Revenue  and  Agricultural 
Department,  Vol.  I.,  95.  The  following  is  an  abstract  of  Oaptain  Wood's 
method  of  preparing  the  extract :— The  extract  is  manufactured  in  a  way 
similar  to  that  practised  by  Catechu-makers  in  the  Gonda  forests.  After 
choosing  a  good  site,  within  easy  reach  of  water,  and  of  the  bark  used  for 
boiling  down,  the  huts  of  the  men  and  the  furnaces  are  erected.  The  fur- 
nace, built  of  clay  with  walls  6  inches  thick,  10  feet  to  15  feet  long,  an 
inner  breadth  of  2  feet  6  inches,  and  a  similar  height,  has  an  arched  top, 
pierced  with  holes  on  both  sides  alone  its  length,  to  hold  the  earthen  pots 
in  which  the  bark  is  boiled,  and  has  nreholes  at  each  end  and  at  one  side, 
for  introducing  fuel  and  raking  out  ashes. 

When  the  furnace  is  finished,  the  work  of  collecting  and  chipping  the 
bark  is  begun.  It  is  usually  stripped  off  in  pieces,  3  feet  long,  and  con- 
veyed to  the  encampment  where  it  is  cut  into  smaller  pieces  3  inches  by 
4  inches.   The  earthen  pots  (handis)  half-full  of  chips  are  filled  with  water 
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till  three-quarters  full  and  then  placed  on  the  furnace  to  boil,  after  which 
they  are  allowed  to  simmer  for  one-and*a-half  hours,  till  the  liquor  is  a 
very  deep  red  colour.  It  is  then  strained  off  into  a  fresh  pot,  the  chips  are 
thrown  aside  and  when  dry  are  used  for  the  furnace  as  fuel.  Three  pots 
of  the  first  boiled  liquor  fill  one  for  the  further  boiling  process,  so  a  fur- 
nace holding  21  pots  would,  after  boiling  and  straining,  ^^ive  seven  pots  of 
liquor,  which  are  generally  placed  in  the  centre  line,  while  the  remainder, 
reiilled  with  chips,  are  put  on  the  sides  of  the  furnace.  The  strained  liquor 
b  reduced  to  half  its  quantity  by  an  hour's  boiling,  and  half  the  pots  are 
free  to  take  the  fresh  outturn  of  liquor  from  the  remaining  14. 

The  liquor  gradually  becoming  stiff  in  about  an  hour,  great  care  must 
be  taken  to  keep  it  from  burning,  and  as  soon  as  it  attains  the  consistency 
of  treacle  it  is  removed  and  poured  into  a  trough.  When  the  trough  is 
full  the  contents  are  allowed  to  cool  during  the  nifrht,  and  next  mornine 
are  poured  into  a  circular  pit  3  feet  wide  and  3  feet  deep,  and  so  on  with 
each  day's  outturn  till  the  pit  is  full  and  a  new  one  has  to  be  dug.^ 

On  a  furnace  of  3i  pots  in  Ramgarh,  three  Khairaha  women,  engaged 
at  Ro-2-6  each  per  diem,  did  the  boiling,  and  on  an  average  turned  out  daily 
16  seers  oi  the  extract.  One  coolie  (on  Ro-s-o  per  diem)  was  emplo)red 
at  the  furnace  for  cutting  bark,  etc,  two  men  for  cuttinc^  poles  and  strip- 
ping bark,  one  man  for  cutting  fuel,  and  a  bullock  cart  for  conveyinjg  fuel 
and  bark  to  the  furnace.  During  a  period  of  58  days  (w#.,  from  ana  Feb- 
ruary 1886  to  March  3i8t,  1886),  291  maunds  of  sdl  bark  were  boiled  and 
yielded  67  ghurras  oi  extract,  the  average  weight  of  a  ^urra-full  being  14 
seers,  the  total  weight  of  extract  obtained  was  23  maunds  18  seers,  and 
the  total  expenditure  R 102-4-0,  from  which  it  will  be  seen  that  a  maund 
of  tdl  bark  yielded  3*22  seers  of  extract 

The  semi-fluid  extract  was  analysed  by  Dr.  H.  Warth  of  the  Central 
Forest  School,  who  gives  the  following  as  its  composition  s— 
Water         ••••«.        11.23    percent. 

Insoluble  in— 

Water 5.86         „ 

Tannin •        16.73        „ 

Balance  soluble  In—' 
Water 66.18        „ 

Total       .      100.00        „ 

Of  the  whole 7-79        »       ashes  were  left. 

**  The  colour  of  the  iron  precipitate  is  dingy  g^een.  The  tannin  is 
therefore  of  the  same  kind  as  that  which  is  Contain^  in  Acacia  Catechu 
extract.  The  tannin  of  ^all  apples,  gall  tannin,  gives  a  bluish  black 
precipitate  with  iron,  and  is  tnerefore  different.  There  was  no  Catechu 
acid  present. 

*•  For  comparison  I  give  you  herewith  the  analysis  of  good  genuine 
Burmese  (Rangoon)  cutch,  which  Mr.  Ribbentrop  sent  me  in  January 
1882:— 

CuTCH,  Rangoon. 

Catechu  acid    • 0*0    per  cent. 

Catechu— tannic  acid        ......        7*35       ,» 

Insoluble  in  water 14*35       » 

Soluble  in  water •      78*30       „ 

Total       .    100*00       „ 

Ashes  in  the  whole 18*89       » 
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"  The  method  of  analysis  was  the  same  in  both  cases— namely,  precipi- 
tation with  gelatine. 

**  Your  extract  is  thus  apparently  twice  as  good  as  Burmese  cutch.  It 
would  be  of  scientific  interest  to  know  how  much  bark  was  used  in  the 
preparation  of  the  extract.  Would  you  desire  a  publication  of  the  results 
m  the  Forester^  accompanied  by  a  description  to  Mr.  Fisher,  the  Editor? 
I  would  gladly  make  any  suggestion  I  could  on  the  possible  improvement 
of  the  manufacture,  if  you  would  kindly  let  it  be  known  how  the  extract 
has  hitherto  been  made." 

An  analysis  of  the  extract  made  by  W.  N.  Evans,  Esq.,  Editor  of 
Leather,  the  Journal  of  the  Tanning  Trade,  shows  that  this  extract  con- 
tains 32.29  per  cent,  of  tannin,  and  Mr.  Evans  goes  on  to  state  XhsX 
"The  colour  of  the  solution  madeb)r  the  extract  will  be  rather  against 
its  sale,  but  otherwise,  judging  from  its  streneth,  as  about  equivalent  to  , 
chestnut  wood  extract  of  30  degrees  Bamin,  which  is  selling  from  ^12  to 
£15  per  ton.  No  certainty  can,  however,  be  given  to  its  real  commercial 
value  until  it  has  been  tested  in  some  tannery,  the  quality  of  the  leather  it 
produces  and  the  cost  being  the  principal  items  involved." 

Samples  sent  to  the  Cawnpore  Harness  and  Saddlery  Factory  were 
reported  on  as  follows  by  the  foreman  of  that  establishment : — **  The  con- 
centrated essence  of  sal  bark  received  has  been  tested  and  tried  as  far  as 
practicable  with  the  quantity  received.  The  amount  received,  vie.,  i\  oz,, 
was  tried  up  to  si  ozs.  of- water,  or  fourteen  times  its  own  weight;  and  a 
rich  brown  liquor  of  24*  was  the  result.  The  quantity  received  was  so  very 
small,  that  its  tanning  properties  could  not  be  fairly  tested ;  but  judging 
from  appearance  and  taste,  I  think  it  will  be  worth  while  to  try  it.  It 
would  be  much  better  if  it  could  be  made  solid,  instead  of  a  liquid, 
as  by  doing  this  there  is  not  so  much  fear  of  evaporation,  which  will 
cause  the  extract  to  vary  in  strength."  Oolonel  Stewart,  the  Superintend- 
ent of  the  factory,  reported  that  "  the  liquor  obtained  from  the  extract  of 
sal  bark  registered  24^  of  the  barkometer ;  and  it  is  probable  that  if  a 
larger  quantity  had  been  sent,  a  tougher  infusion  could  have  been  made." 
Oolonel  Stewart  adds  that  he  had  not  had  *'  the  means  to  test  the  extract 
chemically  to  discover  the  exact  amount  of  tannin,  and  cannot  make  a 
practical  test  of  such  a  small  quantity;  but  is  of  opinion  that  the  extract 
would  give  good  results  as  a  tanning  agent, and  it  would  be  worth  while  to 
have  sufficient  extract  to  tan  a  given  number  of  hides,  and  wishes  to  know 
if  it  would  be  possible  to  obtain  5  cwt.  of  this  extract  ?  " 

Oil.— The  SBBDS  yield  an  oil  which  is  extracted  by  simple  boiling 
{Campbell). 

Medicine. — "  The  rbsin  is  regarded  as  astringent  and  detergent,  and 
is  used  in  dysentery  and  for  fumigations,  plasters,  etc.  The  resin  thrown 
over  the  fire  gives  out  thick  volumes  of  fragrant  smoke,  and  is  much  used 
for  fumigating  rooms  occupied  by  the  sick  (Hindu  Mat,  Med,).  Sakha- 
ram  Arjun  states  that  he  has  seen  good  results  follow  the  administra- 
tion of  sal  with  sugar  in  the  treatment  of  dysentery  {Bombay  Dru^s^  20), 
Mr.  Oampbell  states  that  the  leaves  are  used  medicinally  by  the  Santals. 

Special  Opinions.— $  "  The  resin  is  used  by  Native  doctors  for  weak 
digestion,  gonorrhoea,  and  as  an  aphrodisiac,  and  is  prepared  in  the  follow- 
ing manner:— A  couple  of  ounces  of  the  drug  is  powdered  and  fried  in 
cows'  ffhi  about  10  minutes  and  the  whole  thrown  into  a  basin  of  cold 
water.  The  mixture  which  floats  on  the  surface  is  gathered  with  the 
fingers  and  constantly  squeezed  within  the  water,  in  the  course  of  a  few 
minutes  it  gains  consistence  and  assumes  a  white  colour.  Removing  the 
water  from  time  to  time  and  thus  continuing  the  above  process  from  half 
an  hour  to  one  hour  it  gains  the  consistence  and  colour  of  butter.    This  is 
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collected  and  preserved.  A  quantity,  the  size  of  a  large  nutmeg,  is  given 
mtecT\B\\yimcQ  2.  d2.y**  {Surgeon- Major  p  /?.  Thompson^  MD.^  CJ.E.t 
Madras) »  "  Twenty  grains  of  the  pulverised  resin  mixed  with  a  pint  of 
boiled  milk  taken  every  morning  is  considered  a  good  aphrodisiac  "  (Sur- 
geon W.  F.  Thomas,  jjrd  Regiment,  M,  N,  I.,  Mangalore). 

Food. — The  seed  ripens  at  the  commencement  of  the  rains  and  is  col- 
lected and  eaten  especially  in  times  of  scarcity  by  the  Santals  and  low 
caste  tribes  of  Chutia  Nagpur.  For  this  purpose  it  is  mixed  with  wood- 
ashes  and  boiled  for  two  or  three  hours,  well-washed  to  free  it  from  the 
ashes,  mixed  with  the  flowers  of  the  mahua  tree  (Bassia  lal^olia)  and  then 
reboiled  or  roasted.  A  suflicient  quantity  is  cooked  at  one  time  to  last 
the  family  for  two  or  three  days  {Journ.  Agri.-HorH.  Soc.  Ind,),  Ohurch, 
in  \\\s  Food'Grains  of  India,  describes  its  nutrient  ratio  as  1:12  and  its 
nutrient  value  as  105 ;  but  remarks  that  the  latter  number  is  probably 
above  the  truth,  for  it  is  likely  that  a  not  inconsiderable  part  of  the  nutrients 
in  these  hard  seeds  of  unappetising  appearance,  exists  in  an  indigestible 
condition. 

Stmcture  of  the  Wood.  -The  sal,  one  of  the  most  valuable  timber  trees 
in  India,  has  a  distinct  sapwood  which  is  small  in  amount,  whitish  and 
not  durable.  The  heart  wood  is  brown  in  colour,  finely  streaked  with 
darker  lines,  coarse-grained,  hard,  strong,  and  tough,  with  a  remarkably 
fibrous  and  cross-grained  structure.  The  fibres  of  successive  concentnc 
strata  do  not  run  parallel,  but  at  oblique  angles,  to  each  other,  so  that 
when  the  wood  is  dressed  the  fibres  appear  interlaced.  It  does  not  season 
well,  but  warps  and  splits  in  drying,  and  even  when  thoroughly  seasoned, 
absorbs  iioisture  with  avidity  in  wet  weather,  increasing  ^th  in  bulk 
and  correspond inp^ly  in  weight.  During  the  process  of  seasoning,  it  dries 
with  g^eat  rapidity  on  the  surface,  while  beneath  it  remains  as  wet  as 
when  first  cut,  and  evaporation  goes  on  afterwards  with  extreme  slowness. 
The  effect  of  this  peculiarity  is  to  cover  the  surface  all  over  with  super- 
ficial flaws  from  unequal  shnnkage.  With  proper  precautions,  however,  it 
can  be  made  to  dry  slowly,  and  under  these  circumstances,  it  has  been 
found  by  numerous  experiments  that  the  ratio  of  drying  is  jth  of  an  inch 
annually  all  round  the  piece  of  wood.  5)^/,  when  once  thoroughly  sea- 
soned, stands  almost  without  a  rival,  as  a  timber,  for  strength,  elasticity, 
and  durability,  which  qualities  it  retains  without  t>eine  sensibly  affected, 
for  an  immense  length  of  time.  Average  weight  of  the  seasoned  sdl 
about  558)  per  cubic  foot  {Brandis;  Gamble), 

Its  transverse  strength  has  been  tested  by  numerous  experiments. 
Sir  D.  Brandis,  after  a  long  series  of  trials,  found  that  the  mean  value  of 
?•  (the  co*^fficient  of  transverse  streng^th)  fluctuates  between  708  and  916. 

Domestic  and  Sacred. — The  resin  is  used  as  an  incense,  and  by  boat- 
builders  instead  of  dammar  for  caulking  boats.  It  is  employed  by  the  San- 
tals to  plug  holes  in  earthen  and  even  metal  cooking  vessels.  Amongst 
many  of  the  wild  tribes  of  Central  India  the  leaves  are  pinned  into  plates 
and  cups,  twisted  into  tobacco  pipes,  or  formed  into  the  wrappers  for  home- 
made cigars  (Rev,  A,  Campb4ll),  The  day  fixed  for  a  hunting  expedition 
is  indicated  by  a  branch  of  the  sdl  tree  bein^  given  with  a  certain  number 
of  leaves  attached.  A  leaf  is  plucked  off  daily  and  the  last  one  is  removed 
on  the  morning  of  the  hunt. 

The  TIMBER  is  the  one  most  extensively  used  in  Northern  India.  It  is 
in  constant  request  for  piles,  beams,  planking,  and  railing  of  bridges,  for 
beams,  doors,  and  window  posts  of  houses,  for  gun-carriages,  for  the  bodies 
of  carts,  and,  above  ?«11,  for  railway  sleepers,  the  yearh  consumption  of 
which  reaches  some  lakhs  of  cubic  feet,  in  Assam  it  is  the  favourite  wood 
for  boat-building,  and  in  the  hills  of  Northern  Bengal  where  it  is  found, 
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perhaps,  of  the  largest  size  now  available,  the  tnmks  are  hollowed  out 
into  canoes.  Owing  to  the  foct  that  when  unseasoned  it  is  not  floatable, 
difficulty  is  experienced  in  most  sdl  forests  in  getting  the  timber  out  of  the 
forests  m  lo|^.  This  is,  however,  overcome  by  flbatirig  the  loes  either 
with  the  assistance  of  boats  or  with  floats  of  lieht  wood  or  bamboos 
(Gamble).  The  charcoal  from  the  timber  is  said  by  the  Kol  iron  smelters 
to  be  the  best  for  their  purpose  and  to  produce  superior  iron.  The  local 
blacksmiths  also  prefer  it  for  then*  work  (Rev,  A,  Campbell). 

"  The  sdl  tree,  called  in  Sanskrit  Sdla  and  Asvakama,  is  of  interest 
from  a  mythological  point  of  view,  since  the  mother  of  Buddha  is  repre- 
sented as  holding  a  branch  of  the  tree  in  her  hand  when  Buddha  was 
bom,  and  it  was  under  the  shade  of  a  Sdla  tree  that  Buddha  passed  the 
last  night  of  his  life  on  earth.  The  small  branches  of  the  sdta  are  used 
by  Indian  villagers  to  detect  witches;  they  write  upon  brandies  the 
name  of  every  woman  over  i2yearsof  ac^e  in  the  village;  the  branches 
are  then  placed  in  water  and  left  for  4I  hours  ;  if  any  woman's  branch 
withers  she  is  the  witch  **  {Pharmacog.  Indica), 

Shorea  siamensts,  Miq.  /  FL  Br.  Ind.^  /.,  304. 

Syn.— Pbntacmc  suavis,  A.  DC. ;  V.  si  amsnsis,  Kurm  /  Hopba  (Shorba?) 

SUAVA,  Wall. 
Vem. — Ingyin^  eng-kyn,  Bu  r  M . 

References.— Z?C.,  Prod,,  XVI.,  2,  626,  6Sr  ;  Kurm,  For.  PI.  Br.  Burm., 

/.,  119  J  Gamble,  Mart.  Timb.,  39:  Aplin,  Rept.  on  Shan  States,  6;  Jnd. 

Forester,  IV.,  292;  VIII.,  4t6;  XIII.,  rSJ. 

Habitat.— A  large,  deciduous  tree,  very  frequent   m  the  In  and  dry 

forests  of  Burma,  more  especially  those  of  the  Ava  and  Pt-ome  districts,  less 

freouent  from  P^^  and  Martaban  down  to  Tenasserim.    It  is  distributed 

to  Siam. 

Resin.— It  yields  a  red  resin. 

StmCtnre  of  the  Wood.— Heartwood  very  hard,  heavy  and  cross- 
grained;  in  this  respect  similar  to  that  of  sdl,  which  it  also  resembles  in 
colour.     Weight  about  55ft  per  cubic  foot. 

Domestic  Uses.— The  wood  is  much  prized  for  its  durability,  ft  is 
used  in  house-building  and  for  making  canoes  and  bows  and  as  planking. 

S.  Stellata,  Dyer/  FL  Br.  Ind.,  /.,  304. 
Syn  — Parashorka  stbllata,  Kurg. 
Vera.  ^Koung-mhoo,  Burm . 

References. — Kurg, For,  Ft. Br.  Burm.,  /.,  it7 ;  Gamble,  Man.  Tvmb.^  34- 
Habitat— An  evergreen  tree  frequent  in  the  tropical  forests  of  Martaban, 
rather  rare  along  the  eastern  slopes  of  the  Pegu  Yomah,  up  to  1,500  feet 
elevation  (JCurt). 

Structure  of  tfaft  Wood^White,  hard,  and  rough.  Weight  about 
5olb  per  cubic  foot. 

Domestic— It  is  used  for  canoes  and  boat-building. 

S.  Talura,  Roxb. ;  Fl.  Br.  Ind.,  /.,  304;   Wight,  Ic,  t.  164. 
Syn.— S.  LAcciPBRA,  Heyne;  Vatica  laccifera,  W.  &  A. 
Vem  '-^Talura,  talari.  Jam.;  Jalari,  Tel.  j  Jalaranda,  j'alari,  jalada, 

Kan. 
References.— DC, />r/>4 ,  XVL,  it.,  63o;  Roxh.,  Fl.  Ind.,  Bd.  C.B.C., 
44/  ;  Brandts,  For,  Fl.,  26  ;  Beddome,  Fl    Sylv.,  t,  6;  Gamble,   Man. 
Timb.,  34 ;  Liotard,  Dyes,  33,  37 j    Watson,  Rept.,   t8,  34;  Gawetteers, 
Bombay,   XV.,  427 ;  Madras  Man.   Adm.,  II.,  16;    Man.  Cnddapah 
Dist.,  Madras,  263'j  Ind.  Forester,  X.,  5489  XII.,  3t3. 
Habitat.— A  laree  tree,  met  with  in  the  forests  of  Mysore  and  the  east* 
em  districts  of  Madras. 


S.  X679 


Digitized  by 


Google 


Produtts  of  India. 


67$ 


The  Hornbeam  leaved  Sida.      {W,  R.  Clark.) 


SI  DA 

carptnifoliit. 


Strnctiire  of  the  Wood.-^Grey  in  colour,  very  hard,  smooth,  with  small 
dark  coloured  irregularly  shaped  heartwood.  Weight  about  70ft  per 
cubic  foot. 

Domestic  U8es.*-It  is  much  used  lor  house-building  and  is  largely 
sent  down  to  Madras  for  that  purpose. 

ShoreaTumbuggraia,  JRoxb./  17.  Sr.  Ind.,  /,  306;  Wight,  Ic.y  /.  27 

Syn. — S.  PBNiciLLATA,  A.  DC;  Vatica  Tumbuggaia,  W,  &  A, 
Vtnu^-'{Rcs\n^)  KdU-ddmar,  Hind.,   Beno.,  &    Dkcj    Cangu,  congou 
tumbugai,  (Restha>;  karuppu'ddmar,  tumh-ugai'pishin,  Tam.;  Thambd, 

Sesin-*)  nalla-ddmar,  nalla-rojan,    Tel.  ;    Vanbogu,  (Riesifi-*)  kara- 
ndurukkariy  tumbugai'-poska,  MalaV. 
Rcferettce*-— i>C.,  Prdd,,  XVL,  w.,  63o  t  Roxb.,  Fl,  Ind.,  Ed.  C.B.C., 
440  ;  Beddomffy  FL  Sylv,,  26 ;  GambU,  Man,  Timb,,  39  ;  Moodeen  Sherif, 
Mat.  Med,  Madras^  48 1  Birdwood,  Bomb*  Pr^  as8 ;  Watson,  Rep.,  6, 
20,  32,  $7  ;  Madras  Man.  Adtn.,  II.,  76;  Man.  Cuddapak  Dist,,  Madras, 
262;  Ind.  Forester,  X.,  S48. 
Habitat— A  large  tree  of  the  Western  Peninsula,  found  in  the  dry 
forests  of  Cuddapah  and  Palghdt  in  Mysore. 

Resin.— It  yields  a  dark  coloured  resin  which  is  one  of  the  common 
drugs  in  all  the  large  markets  of  India. 

Medicine. — The  rbsim  is  recommended  by  Moodeen  Sheriff  as  an 
external  stimulant  and  a  substitute  for  Abietis  Resina  and  Pix  Bur- 
giindica  of  European  Pharmacopaeias. 

Structure  of  the  Wood.— Smooth,  harder  than  that  of  sal,  but  similar 
in  appearance.     Weight  about  68ft  per  cubic  foot. 

Domestic.— The  resin  is  used  as  a  substitute  for  pitch.  The  wood 
is  employed  in  house-building,  particularly  for  door  frames  and  posts  and 
for  rasters. 

ShrewSi  see  Rats,  Mice  &  Marmots,  Vol  VI.,  p.  395. 

SIDA,  Linn.;  Gen.  PI ,  /.,  203,  g82. 

Malvacea. 
Sida  carpinifolia,  Linn.  ;  Ft.  Br.  Ind.,  /.,  323;  Wight ,  Ic,  t.  9S  t 
The  Hornbeam-leaved  Sida. 
Syn.— S.  ACUTA,  Burm.  /  S.  lancbolata,  Roxh.  /  S.  stipulata,  Cav  . 

S.  Stauntoniana,  DC. ;  S.  sco|»aria,  Lour* 

Vtm.^ Baridra,  kareta.  Hind.  ;  Pila-bar/ld'shikar,  sti-berela  Jhreta,  bon' 

meiki,  Beng.;  Isbadi,  isarbadi,  Dbccan  ;   Bala,  janglimiethi,  BouB.i 

Tupkaria,  tukaii,   chikana,  pdta.    Mar.;  Jungli-methi,  Guz.;   Vatta- 

tirtppi,  malaitangi,  mayir'manikham,  visha'boadi,  chitt-mutti,  mutu-vo' 

pufogum,  Tam.*  Malatanni,  Malay.;  Kdt-sajh-nai,  pyen-dan-gna-len, 

BuRM.j    Sirivadi'babila,  Andaman;     Pata    or  bald  (generic  names) 

Sans. 

References. — DC,  Prod.,  /.,  460,  461 ;  Roxh.,  Fl.  Ind.,  Ed.  C.B.C,  S'S, 

S17  ;  Thwaite^,  En.  Ceyl.  PI.,  27  f  Dah.  &  Gibs.,  Bomb.  Fl.,  17  ;  Mason, 

Burma  and  Its  People,  SfQ,  7SS;  Rkeede,  Hort.  Mai.  X.,   t.  $3  ;  Pharm. 

Ind.,  3s;  AinsUe  Mat.  Ind.,  I  I.,  I7g:  O^Shauehnessy,  Beng.  Dispens.,  21$; 

Moodeen  Sheriff,  Mat.  Med,  S.  Ind.  Un  MSS.),  53;  Sakharam   Arjun, 

Cat.  Bomb.  Drugs,  iS ;  Murray,  PI.  &  Drugs,  Sind.,  S^;  Dymock,  Mat. 

Med.    W.  Ind.y  2nd  Ed.,  gg ;  Dymock,   Warden  &  Hotter,  Pharmacog, 

Ind,,  Vol,  /..  206;  Useful  PL  Bomb.  {XXV.,  Bomb.  Com,),  228;  Liotard, 

Mem,  Paper-making  Mat.,  3i ;  Boswell,  Man.  Nellore,  142;  Gauetteers  :-^ 

Bombay,  XV.,  427  /  N.-W.  P.,  IV.,  Ixviii. ;  fnd.  Forester,  XIV.,  273. 

Habitat.— A  perennial  under-shrub,  generally    distributed    throughout 

the  hotter  parts  of  India. 

Fibre.— A  good  fibre  is  obtained  from  the  stems. 
Mediclne.~The  root  is  medicinal  and  is  described  b^  Moodeen  Sheriff 
in  his  forthcoming  Materia  Medica  of  Madras  as  "thin,  long,  cylindrical,  | 
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varying  in  length  generally  from  2  or  3  to  6  or  more  inches,  and  in  thick- 
ness from  that  of  a  crow-quill  to  a  goose-quill,  very  roug^,  knotty,  contorted 
and  often  bent  on  itself  once  or  twice.  It  is  bitter  in  taste,  ana  possesses 
no  distinct  smell,  brown  or  dark  brown  externally  and  browm'sh-white 
internally."  Moodeen  Sheriff  says  it  is  very  often  confounded  with 
another  and  larger  root,  which  is  described  (under  Sida  caipiiufolia)  bv 
Ainslie  (in  his  Materia  Indica)  "as  not  unlike  the  common  liquorice  root 
When  administered  in  the  form  of  a  strong  decoction  the  root  of  this  plant 
has  diaphoretic,  antipyretic,  stomachic  and  tonic  properties,  and  has  been 
found  very  useful  in  febrile  affections  and  some  forms  of  dyspepsia  and 
also  in  mild  cases  of  debility  from  previous  illness  {Moodeen  Snertff),  Sir 
W.  O'Shaughnessy,  in  a  series  of  experiments  made  in  Calcutta  with  this 
drug,  found  that  given  in  the  form  of  an  infusion  it  promoted  perspiration, 
increased  the  appetite,  and  was  *'  in  many  respects  a  useful  substitute  for 
more  costly  bitters."  The  expre^»ed  juice  of  the  root  in  the  form  of  an 
electuary  is  emplo)red  in  the  treatment  of  intestinal  worms  (Beng,  Dis^ens.). 
The  roots  of  this  and  other  species  of  Sida  are  lar^^ely  used  in  Native 
medicine  in  the  form  of  a  weak  infusion  combined  with  ginger.  Hindu 
practitioners  regard  them  as  tonic,  astringent,  and  cooling,  and  prescribe 
them  in  nervous  and  urinary  diseases,  and  in  fever.  The  root-bark  is 
often  beaten  up  with  milk  and  sugar,  and  aromatics  and  stimulants  are 
sometimes  added.  In  the  Konkan  the  root  of  S.  carpinifolia  is  applied 
with  sparrows'  dropping,  to  burst  boils  (Dymock).  The  Hindus  of  Southern 
India  employ  the  lbaves  made  warm  and  moistened  with  a  little  gingdly 
oil  to  hasten  suppuration  (iltW/tV),  and  Dymock  adds  thaJt  in  Konkan  they 
are  applied  with  other  cooling  leaves  in  ophthalmia.  The  Muhammadans 
of  Western  India  believe  this  drug  to  have  aphrodisiac  properties.  In  Goa, 
the  Portuguese  value  it  as  a  diuretic,  especially  in  rheumatic  affections  ; 
they  also  use  it  as  a  demulcent  in  gonorrhoea. 

Sida  cordifolia,  Lmn.;  Fl.  Br.  Ind.,  /.,  324, 

[Swarim 
Syn.— S.  HERBACBA,  MICANS,  &  ROTUNDIFOUA,    CttV>  f  S.   ALTHAIFOLIA 

Wtm,-^ Kungyi,  khareH,  bariar^  Hind.;  Breld^  bald,  Bbng.;  Khareni) 
^Seeds**)  bijband,  ch^ka,  hamdm,  kowdr,  simdi,  Pb.  :  Burrqyra,  (Sead«« 
hi/band.  Si  no.;  Chikana,  Mar.  ;  Muttava,  chiribenda,  tetta  gorra  cheitu 
tella  antisa,  Tel.;  Bald,  hdtydlaka.  Sans. 

References.— Z?C.,  Prod,,  /.,  ^64;  Boxb,,  Fl.  Ind.,  Ed.  C.B.C.,  517/ 
Tkwaites,  En.  Cevl.  PL,  28 ;  DaU.  &  Gibs.,  Bomb.  Fl.,  17  ;  Stewart, 
Pb.  PL,  23;  Sir  W.  Elliot,  FL  Andkr.,  4/,  120,  174*  i7^f  Rheedt,  Hort. 
MaL,  X.,  t.  54}  Fleming,  Med.  PL  &  Drufrs  {Asiatic  Reser.,  XI.),  178; 
Ainslie,  Mat.  Ind.,  I.,  20S1  Irvine  Medical  Tofiog.,  126 ;  U.  C.  Dutt,  Mai. 
Med.  Hind.,  120,  293 ;  Sakharam  Arjun,  Cat,  Bomb.  Drugs,  212  ;  Mut' 
ray,  PL  &  Drugs,  Sind,,  $9  ;  Dymock,  Mat.  Med.  W.  Ind.,  2nd  Ed.,  99  ; 
Baden  Powell,  Pb.  Pr„  332;  Atkinson,  Him.  (Dist..  X.,  N.-W.  /*. 
GaM.),  3o6:  Gametteers :-^N,'\V.  P.,  /.,  79;  IV.,  Ixwn.;  Mysore  and 
Coorg,  /.,  s8  ;  Ind,  Forester,  XII.,  App.,  7  /  XIV.,  2(73- 

.  HaUtat. — A  small  annual  or  perennial  weed,  generally  distributed  in 
mobt  places,  throughout  tropical  and  sub-tropical  India. 

Fibre.  -The  plant  yields  a  fine,  white  fibre. 

Medicine.— The  seeds  are  considered  aphrodisiac  and  are  administered 
in  gonorrhoea.  According  to  Bel  lew,  they  are  given  in  the  Panjdb  for 
colic  and  tenesmus.  The  roots  of  this  species  also  are  regardad  by 
Native  practitioners  as  cooling,  astringent,  and  tonic,  and  a  decoction  com- 
bined with  ginger  is  given  in  intermittent  fevers.  In  many  nervous  diseases 
such  as  hemiplefi^ia  and  facial  paralysis,  the  root  of  Sida  cordifolia  com- 
bined   with    asalcetida  and  rock-salt  is  administered  internally  and  an 
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oil  called  balaiaila,  prepared  from  a  strong  decoction  of  this  drug  mixed 
with  milk  and  sesamum  oil,  is  used  as  an  external  application  in  the  same 
class  of  cases.  A  powder  of  the  root-bark  together  with  milk  and  sugar 
is  given  for  the  relief  of  frequent  micturition  and  leucorrhoea  (U.  C,  Dutt), 

Sida  humilis,  Willd;  Fl.  Br.  Ind.,  /.,  322. 

Syn. — S.  PILOSA,  Rti»»,  not  of  Cav,;  S.  radicans.  Wall. ;  S.  multicau- 

LIS,  Cav,  ;  S.  NERVOSA,  Wall,,  not  of  DC, 
Vtm.^^unka,  Beng.;  Bir,  tandU  bariar^jokha  sakam,  SantaL;  Palam- 

pdsi,  Tam.  j  Gdyapu  dku,  Tel. 
Reference!.— Z>C;.,?Vdrf.,  /.,  463;  Roxb,,  PI,  Ind.,  Ed„  C,B,C„  S'^j 
Tkwaites,  En.  Ceyl,  PI,,  23;  Dalg.  &  Gibs.,  Bomb,  PL,   ty ,'  Sir   W, 
Elliot  Fl,  Andhr,,  59 1  GaMetteers,'^Bomb.,    V,,  24;  XV.,  4^;   N,'W. 
P,,  /.,  79;  IV, y  Ixviit,;  Mysore  and  Coorg,  /.,  S^ ,'  Man.,  Coimbatoro 
Disi,,  Madras,  247, 
Habttat^A  very  variable  herbaceous   plant,  often  procumbent,  dis- 
tributed generally  throughout  the  hotter  parts  of  India. 

Medidne.— Among  the  Santals  the  lbavrs  are  pounded,  and  used  as 
a  local  application  to  cuts  and  bruises.  They  are  also  ^ven  in  the  diar- 
rhoea of^  pregnancy  {Rev.  A.  Cantfbelt).  In  the  Coimbatore  district, 
they  are  ground  up  with  cummin  seisd,  onions,  and  the  succulent  portion 
of  aloe  leaves,  mixed  with  buffalo  butter-milk,  and  given  to  cattle 
suffering  from  rinderpest  (Ntcholson). 

Food— The  lbavbs  are  eaten  by  the  Santals  as  a  potherb  (Rev.  A, 
Campbell), 

Domestic. — The  lbavbs  are  employed  to  plug  holes  in  iron  or  earthen 
cooking-pots. 

S.  rhombifolia,  Linn.  /  Fl.  Br.  Ind.  7.,  323. 

Syn.— S.  CANARIBKSIS,  Willd,;  S.  COMPRESSA,  Wall. 

Vtm.^^wet-berela,  sahadebi.  Hind.;  Pilbald,  svot  bereld,  Beno.;  Athi- 
balla  chettu,  Tam.;  Atibald,  Sans. 

References.— Z>C.,  Prod.,  I.,  462;  Roxh.,  PI.  Ind^  Ed,  C.B.C.,  Sf7; 
Thwaites,  En*  Ceyl.  PI,,  28;  Dalg.  &  Gibs.,  Bomb,  Fl,,  17  ;  Sir  W,  Eiliot, 
Fl,Andhr,,  17,43,44,  '20;  Sir  W,  Jones,  Treat,  PI,  Ind„  s'9,  755; 
Rheede,  Hort.  Mai.,  X,,  18 ;  Rumphius,  Amb,,  V,,  t.  19:  Fleming,  Med. 
PI,  &  Drugs  {Asiatic  Reser.,  XI,),  t78;  Irvine,  Mat,  Med,  Patna,  125  ; 
U.  C.  Dutt,  Mat,  Med,,  Hind,,  292;  Murray,  PI,  &  Drugs,  Sind,,  59  / 
Dymock,  Mat.  Med.  W,  Ind,  Ed.,  2nd.,  99;  Atkinson,  Him,  Dist, 
iX,,  N.'W,  P.  Gag,),  306  ;  Royle,  Fibrous  PL,  262  ;  Christy,  New  Com,  PI,, 
VI „  36,  iof;  Rep.  Agric.  Dep.,  Bengal  {1886^),  21,  22}  Gagetteers  :-- 
Bombay,  XV„  4^7;  N.-W,  P,,  IV,,  Ixviii,;  Mysore  &  Coorg,  I.,  58 
Agri,-Horti.  Soc,,  Ind,."^Joum.,  VI II,,  62,  63,  60,  (Pro.)  10 r,  rj2;  IX „ 
145-149,  {Pro,)  60,  lot ;  X,  6t  ;  XIV,,  s3,  (Pro,)  69;  (New  Series),  kl, 
(Sel.),  65  i  VIlI,,n7f  120,  124,  222;  Ind.  Forester,  XIV.  269,270,  2^3, 


Habitat.— A  shrubby,  very  variable,  perennial  plant,  widely  distributed 
throughout  the  tropical  regions  of  India. 

Dr.  Watt  (in  the  Selections  from  the  Records  of  the  Government  of 
India,  1888-89)  has  furnished  so  detailed  a  report  on  this  fibrous  plant  that 
it  does  not  seem  necessary  to  do  more  here  than  to  re-arrang[e  the  para- 
graphs of  that  paper  according  to  the  standard  followed  in  this  work. 
Dr.  Watt  writes  :— The  Flora  0/  British  India  describes  five  varieties  of 
this  plant  reducing  to  these  the  forms  that  were  made  species  by  the  early 
writers.  It  seems  probable  that  the  fibres  afforded  by  these  varieties  will 
not  be  found  of  equal  merit ;  that  being  so,  it  would  be  desirable  to  have 
them  separately  dealt  with.  It  is  only  by  having  all  the  varieties  care- 
fully cultivated  and  botanical  specimens  preserved  (to  allow  of  determin- 
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ation  of  the  actual  variety  that  afforded  each  particular  fibre)  that  any 
real  progrress  can  be  made  towards  or|fanizing  and  developinj^  a  trade  in 
Sida  fibre.  By  this  means  alone,  as  it  would  appear,  can  the  conflicting' 
reports  regarding  Sida  fibre  be  explained ;  one  sample  reported  on  by 
one  author  was  the  fibre  from  one  variety  and  another  sample  from 
another.  The  following  brief  abstract  taken,  Dr.  Watt  explains,  mainly 
from  the  Flora  of  British  India,  exhibiu  the  variedes  of  Sida  rtMmbifolia, 
Linn.s  as  accepted  by  modem  botanists. 
'  Var.  I.— scabrida,  Wight  ^  Arnott,Prod.,  57. 

Whole  plant  sprinkled  with  rigid,  simple  or  J^  partite  hairs  1 
both  sides  of  the  leaves  gfreen,  not  tomentose  below.  Branches  without 
tubercles  under  the  leaves.  Paduncles  axillary  solitary,  a  little  more  than 
half  the  length  of  the  leaves,  jointed  at  the  base.  Carpels  bicuspidately 
awned. 

This  seems  to  be  a  form  more  particularly  plentiful  in  South  India. 
Var.  3.— retosa,  Linn. 

Leaves  ol>ovate,  retuse,  hoary  beneath,  toothed  towards  the  apex  ; 
stipules  lonpfer  than  the  petiole.  Peduncles  solitary  axillary,  equalling' 
the  leaves,  jointed  near  the  middle.  Carpels  birostrate  through  the  pre- 
sence of  short  awns. 

This  form  is  fairly  widely  distributed,  being  the  S.  retusa,  Willd,  as 
in  Roxburgh's  Flora  Indica  [Ed,  CB.C,  $17),  where  it  is  saki  to  be 
a  native  of  Beneal ;  the  S.  retusa  of  DaUell  ^  Gibson's  Bombay  Flora, 
where  it  is  saia  to  be  '*  very  common ;"  the  S.,  ddnensiBy  Retg.,  as  in 
Roxburgh's  Flora  Indica  (I,  c.) ;  and  also  the  S."  philippu:a,  DC^  a  form 
met  with  on  the  Coromandel  Coast.  It  is  the  plant  described  by  Rheede, 
Hort.  MaL,  X,  18 ;  and  by  Rumph.,  Amb,,  V.,  t,  ig, 

"  Var.  3.— rhomboidea,  Roxb,:  Fl.  Ind,,  Ed.  CBX.,  $17* 

A  shrubby  plant  without  tubercles  on  the  stem.  Leaves  rhomboid- 
lanceolate,  serrate,  hoary  beneath ;  stipules  longer  than  the  petioles. 
Peduncles  more  than  half  the  length  of  the  leaves,  jointed  at  the  base, 
usually  collected  into  leafy  corymbs  at  the  extremities  of  the  branches. 
Awns  of  the  capsules  very  short  and  inflected. 

This  is  the  MahdbaU  of  Sanskrit  writers,  the  Shwet-barjala  (white 
barjala)  of  Bengal,  and  the  Atibala  chettu,  Teluou.  It  is  the  S.  riuMn- 
bifolia,  WalL;  the  S.  rhomboidea,  Roxb.,  ss  in  W,  ^  A  ,  Prod,;  and 
the  S.  orientalis,  Cav,  Roxburgh  says  it  is  a  native  of  Bengal,  where  it 
blossoms  during  the  cold  season,  the  flowers  opening  at  noon.  It  is  met 
with  in  some  parts  of  Madras,  and  seems  also  to  be  the  plant  reported  on 
in  the  Agri.'Horti,  Soc.  Journal  as  affordine  the  fibre  which  Major  Han- 
nay  sent  from  Assam.  In  all  probability  this  form  is  that  which  yields 
the  best  quality  of  fibre. 

"  Var.  4.— oborala,  WalU 

This  is  a  large-leaved  plant,  the  broadly  obovate  leaves  measuring  \\ 
by  2  inches,  hoary  beneath,  and  having  the  apex  coarsely  toothed,  and 
the  base  drawn  out  or  cuneate.  Peduncles  longer  than  the  petiole,  but 
shorter  than  the  blade. 

"  Var.  5.—  microphyila,  Cav, 

Leaves  small,  eliptic  dentate,  hoary  beneath.  Peduncle  slightly  ex- 
ceeding the  petiole.    Carpels  5—7  awned. 

This  is  the  plant  described  by  Roxburgh  {FL  Ind.,  Ed.  CB.C,  S^S), 
which,  he  says,  is  a  native  of  Bengal,  and  which  flowers  the  whole  year 
round. 
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'  Var.  6.— riiombifoliA. 

To  these  five  forms  must  be  added  the  condition  which  would  answer  to 
the  type  of  the  species— the  Sida  rhomtufolia,  Willd.,  as  in  Roxburgh's 
FL  Ind,f  Ed.  CB.C,  sty — t\ie  Lal^bariala  {or  red  bariala)  or  berelaol 
Bengal,  and  the  Atibalaoi  Sanskrit  This,  Roxburgh  states,  is  a  native 
of  Bengal,  and  flowers  during  the  rainy  season.  Aitdtison  mentions  it 
as  met  with  in  the  Panjib. 

SIDA  FIBRE. 

The  following  is  Dr.  Watt's  account  of  Sida  fibre :— '<  It  seems  probable 
that  the  flbre  experimented  with  in  Bengal  has  been  mostly  obtained  either 
from  the  last  mentioned,  or  from  the  third,  variety  (rhomboidea).  These, 
therefore,  had  better  receive  the  first  attention,  as  they  will  most  likely 
be  found  to  contain  the  best  fibre.  But  the  utilisation  of  Sida  will  mainlv 
depend  on  the  particular  form  that  will  produce  the  tallest  stems  with 
the  fewest  branches,  and  the  highest  percentage  of  fibre  to  weight  of 
stems.  It  may  readily  be  admitted  that  the  feature,  on  which  the  in- 
dustry will  fail  to  be  established,  will  be  the  yield  as  compared  with 
jute.  Hitherto  the  few  Reports  that  have  appeared  exhibit  the  yield 
as  considerably  lower  than  that  of  jute.  Experimenters  should,  now- 
ever,  not  be  too  easily  disheartened  on  this  score,  for  it  must  be  borne 
in  mind  that  Sida  has  never  been  systematically  cultivated,  while  every- 
thing has  been  done  that  is  possible  to  improve  the  yield  and  quality  of 
jute.  A  few  years'  cultivation  may  result  in  the  production  of  a  Sida  stock 
that  would  give  a  nearer  ap[>roximation  than  has  as  yet  been  attained  to 
that  of  jute ;  and  the  fibre  will  most  certainly  fetch  a  considerably  higher 
price  than  its  rival.  The  claims  of  Sida  fibre  do  not  rest  on  the  statements 
of  one  observer,  more  than  its  rejection  should  depend  on  the  results  of  one 
experiment  such  as  that  recently  reported  on  by  the  Agri  -Horticultural 
Society  of  India,  vig.,  that  it  possesses,  like  Hibiscus,  Abotilion,  and 
Sansevieria  "  no  advantage  over  that  of  jute."  That  opinion  is  probably 
so  far  correct ;  but  it  is  more  to  the  verdict  of  the  flax  than  the  jute  manu- 
facturer that  we  have  to  look,  since  everythinjg  points  towards  the  new  flbre 
entering  the  higher  textile  markets  for  which  jute  is  quite  unsuited.  To 
make  g^nny  bags  of  Sida  would,  indeed,  be  an  extravagance,  and  since 

1'ute  serves  that  purpose  sufficiently  well,  there  would  be  nothing  gained 
>y  disturbing  the  Bengal  cultivators  in  order  that  Sida  mieht  be  used  as  a 
jute  substitute.  Sida  may,  however,  like  Hibiscus  caanabinns,  be  grown 
over  a  wide  area  where  jute  cultivation  is  impossible.  The  flax  manufac- 
turers of  Europe  admit  that  the  time  has  come  when  they  must  seek  for 
flax  substitutes.  In  the  opinion  of  many  experts  no  fibre  of  modern  times 
affords  better  hopes  of  success  than  Sida,  and  the  matter  may  therefore  be 
earnestly  recommended  to  the  attention  of  Government  as  one  well  worthy 
of  the  expenditiu-e  of  a  little  money  in  the  experiments  here  suggested, 
namely  (a),  to  definitely  determine  which  form  of  Sida  yields  the  best  flbre; 
{b)  where  that  can  be  most  successfully  grown ;  (c)  the  present  yield  per 
acre  ;  {d)  the  price  at  which  the  fibre  could  now  be  put  into  the  market ; 
and  {$)  to  continue  the  experiments  further  in  order  to  ascertain  whether 
or  not  the  fibre-yielding  property  of  the  selected  stock  could  be  improved. 
*'  In  order  to  justify  these  recommendations  an  abstract  of  existing  li- 
terature on  this  subject  may  be  here  given.  The  first  person  who  commer- 
cially drew  attention  to  this  fibre  was  Major  Hannay  of  Assam.  His 
action  followed  a  few  years  after  Dr.  Roxburgh  had  described  the  vari- 
ous species  of  Sida,  in  which  he  remarked,  under  S.  rfaombifoliay  that  "the 
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FIBRE.  bark  of  this  and  the  last  (rfaomboidea)  yields  abundance  of  very  delicate 

flaxy  fibres,  and  1  think  might  be  advantageously  employed  for  many 
purposes.  When  the  seed  is  sown  thick  on  a  good  soil,  tne  plants  grow 
tall  and  slender,  without  branching,  and  in  every  way  fit  for  such  pur- 
poses." Roxburgh  would  thus  appear  to  have  cultivated  these  plants; 
but  in  the  report  of  his  fibre  experiments  he  nowhere  alludes  to  his  results 
in  testing^  the  strength  and  endurance  of  the  fibres  obtained  from  them 
such  as  he  published  with  most  other  Indian  fibres.  Major  Hannay's 
observations  seem  to  have  been  perfectly  spontaneous,  and  it  was  only 
after  his  fibre  had  been  communicated  to  the  Agri.-Horticultural  Society 
that  it  was  discovered  to  be  obtained  from  Sida.  The  following  report  on 
Major  Han nay*8  Assam  fibre  will  be  read  with  interest  and  not  uncon* 
nected  with  astonishment  that  the  subject  of  it  should  have  remain^  so 
many  years  in  abeyance.  "  This  fibre  very  much  resembles  our  b^t  dress- 
ed jute."  "  It  is  very  attractive  in  its  appearance.  Its  silvery  bright  and 
clear  colour,  its  g^eat  cleanliness,  and  its  excellent  condition,  are  well 
exhibited—much  better,  indeed,  than  usually  belongs  to  the  great  bulk  of 
the  jute  which  is  exported  to  Europe,  and  hence  might,  for  such  reasons, 
obtain  some  preferable  consideration."  After  testing  the  strength  of  this 
fibre,  and  ascertaining  its  indestructibility  by  water,  I  am  convinced  it  is 
not  jute,  but  I  am  not  prepared  to  g^ve  it  a  name.  But  I  think  from 
the  length  of  the  staple,  its  similarity  to  silk,  and  its  great  strength,  that 
it  would  fetch  a  high  price  in  England.  The  line  (only  half  an  inch  in 
circumference)  sustained,  after  exposure  to  wet  and  sun  for  ten  days  400ft" 
{JournaU  Agri.-Hori.  Soc,  Vol  VIII,  (old  series)  18$ 4, p.  62),  In  the 
subsequent  volume,  the  members  of  the  Aeri.-Horticultural  Society  had 
their  attention  again  directed  to  this  fibre.  Major  Hannay,in  1853,  sent 
seed  of  the  plant  from  which  his  fibre  was  obtainea.  The  plant  was 
cultivated  in  the  Society's  garden  and  a  report  published.  **  I  have  now," 
Mr.  Joseph  Willis  wrote,  "to  report  on  the  specimen  from  our  gardener 
Mr.  McMurray's  growth  and  preparation.  I  find  it  of  excellent  length, 
being  about  10  feet.  It  is  very  completely  freed  from  all  lip^neous  ad- 
herents, and  is  in  excellent  condition,  having  its  silvery  brightness  or 
lustre  and  colour  in  high  perfection.  The  fibre  is  remarkably  round ;  it 
is  also  fine,  being  somewhat  coarser  at  the  root  end  than  in  the  upper 
parts,  and  near  the  top  extremity  it  becomes  exceedingly  fine.  The 
strength,  although  inferior  to  some  of  the  best  or  strong  fibres,  which  have 
been  before  us,  is  nevertheless  excellent.  I  consider  this  fibre  worthy  of 
the  best  attention  of  those  who  may  be  engaged  in  vegetable  fibrous  pro- 
ductions, and  more  especially  so,  as  it  seems  capable  of  being  grown  so 
well  in  Lower  Bengal."  Mr.  Haworth,  another  high  authonty,  recom- 
mended the  fibre  to  be  tried  on  jute  machinery,  and  with  this  object  a 
sample  was  sent  to  the  Chamber  of  Commerce,  Dundee,  and  another  to 
Messrs.  Marshall  &  Oo.  of  Leeds.  In  the  IXth  Vol.  of  the  Agri.- 
Horticultural  Society's  Journal  (guoted  above)  Mr.  McMurray  gives  par- 
ticulars regardmg  the  method  of  cultivation  adopted  by  him.  The  seed 
was  sown  broadcast  on  the  i6th  May  and  the  crop  cut  in  September.  The 
stems  were  covered  over  by  grass  rubbish  to  cause  fermentation,  which 
took  place  in  four  days,  and  they  were  afterwards  steeped  for  twelve 
days.  The  fibre  was  then  cleaned  by  the  same  method  as  is  pursued  with 
jute. 

"  Shortly  after  the  date  of  these  experiments,  the  Calcutta  fibre  mer- 
chants had  their  attention  forcibly  directed  towards  the  establishment  in 
India  of  jute  mills  in  opposition  to  those  in  Dundee  for  which  they  had 
formerly  been  contented  to  supply  the  fibre.  Major  Hannay's  discovery 
was  thus  lost  sight  of  for  nearly  40  years,  until  in  1880  the  Bengal  Gov- 
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ernment  drew  the  attention  of  the  Society  to  the  subject  of  the  hurriala 
fibre^the  fibre  of  Sida  riiomboidea.  The  samples  of  fibre  then  communi- 
cated by  the  Government  to  the  Society  had  been  furnished  by  Rajah 
Kristendro  Roy  of  Balthar,  in  the  district  of  Rajshaye.  These  were  re- 
ported on  by  Mr.  Oogswell  (journal,  VoU  VI,,  New  Series,  224)  who  stated 
that  none  of  the  samples  had  been  steeped  long  enough.  He  recommend- 
ed that  long  stems  should  be  steeped  for  seven  to  ten  days,  and  added  : 
"  A  large  sample  should  be  prepared,  and  I  will  get  it  tested  in  one  of  the 
jute  mills,  to  see  what  percentage  of  warp  yarn  can  be  spun  from  it,  and 
a  correct  value  shall  be  arrived  at.  There  is  much  in  these  samples  of  a 
soft,  bright,  glossy,  clean  fibre,  but  it  is  very  short  in  comparison  with 
jute,  barely  half  its  length,  the  value  being  very  materially  reduced  in 
consequence." 

*•  As  a  result  of  this  report  fresh  samples  of  the  fibre  were  prepared  by 
the  Rajah,  and  these  Mr.  Oogswell  considered  had  been  oversteepea, 
and  thereby  considerably  injured.  But  he  states :  "  To  a  few,  even 
experienced  men,  this  fibre  might  be  mistaken  for  that  of  fine  jute,though 
not  one-fourth  of  its  average  length,  when  deprived  of  the  root  ends,  as 
this  has  been.  Its  colour  is  glossy  bright  in  the  extreme,  and  of  a  very 
high  order.  The  fibre  is  strong,  fine,  round,  and  of  excellent  spinning  pro- 
perties, and  is  well  suited  for  the  finest  yarns  of  jute  manufacturers;  some 
of  it  is  so  silky,  as  to  render  it  in  my  opinion  fit  for  higher  purposes.  I 
value  it  at  about  R4-8  or  R4-12  per  baz^  maund.  I  think  the  flax  manu- 
facturers at  home  would  be  ready  consumers  of  it." 

"  It  is  perhaps  as  well  to  point  out  in  this  connection  that  by  length  of 
fibre  in  the  above  Reports,  Mr.  Oogswell  necessarily  means  length  of  the 
fibre  ribbons  and  not  of  the  ultimate  filaments.  Cotton,  for  example, 
would  be  a  worthless  fibre  if  fibres  10,  15,  and  20  feet  long  were  required 
by  all  manufacturers.  The  length  of  the  ultimate  filaments  and  their 
adhesions  are  in  fact  far  more  important  points  to  the  manufacturer  of  the 
higher  textiles  than  the  length  of  ribbons  composed  of  such  filaments,  since 
the  bleaching,  carding,  and  spinning  into  fine  yam  is  consequent  on  the 
degree  to  which  the  ribbons  can  be  broken  up.  It  is  noteworthy  that 
Mr.  Oogswell  recoOTises  that  Sida  fibre  is  "fit  for  higher  purposes'* 
than  jute,  and  that  he  very  properly  recommends  it  to  the  consideration 
of  flax  not  jute  manufacturers.  There  are  few  higher  practical  authorities 
on  fibres  than  Mr*  Oogswell,  and  this  testimony  would  seem  therefore  to 
require  only  to  be  published  in  Europe  for  encouraging  demands  to  be 
made  on  the  resources  of  the  enlightened  Native  gentleman  who  is  the 
modem  pioneer  of  this  much-neelected  fibre.  Recently,  however,  in  order 
to  test  the  fibre-extracting  machines  sent  in  competitk>n  for  the  Govern- 
ment reward,  Sida  fibre,  along  with  several  others,  has  been  reported  on, 
and  the  discouraging  statement  made  that  it  possesses  "  no  advantage 
over  that  of  jute."  To  prevent  this  opinion  wnich  seems  to  have  been 
formed  on  a  provincial  more  than  an  imperial  stand-point,  in  other  words, 
a  jute  manufacturer's  stand-point,  from  injuring  the  prospects  of  the  Sida 
fibre  industry,  and  thereby  aeterring  flax  spinners  and  others  from  giving 
their  attention  to  this  subject,  it  appears  desirable  to  reproduce  here 
the  recent  report  published  by  Messrs.  Oross,  Bevan,  &  King,  in 
which  a  chemical  and  microscopic  comparison  is  drawn  between  Sida  and 
Jute. 

"  These  distinguished  chemists  say  :  *  Although  closely  similar  to 
jute  in  structure  and  general  chemical  characteristics,  it  is  in  appearance 
a  superior  fibre ;  it  is  softer  to  the  touch,  and  in  all  respects  more  uniform. 
This  superiority,  moreover,  is  confirmed  by  comparative  chemical  investi- 
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gation,  to  show  which  we  reproduce  side  by  side  analytical  numbers  ob- 
tained for  the  two  fibres  :— 

Juto.  Sida. 

Moistare 10*3  10*7 

Ash  «        •        « j*2  0*6 

Hydrotyns  (a) 15-0  tr6 

M         {h) 18*0  12*3 

Celliilooe 75*0  83*0 

Mercerisiii^ 16*0  6*6 

Nitratioii 125*0  is/'o 

Add  purificatioa    • i-o  0*3 

Carbon  percentage        .        .        .        •        .        .46*5  45*0 

"  In  the  relatively  high  percentage  of  cellulose  we  have  the  most  im- 
portant factor  of  superiority.  It  is  interesting  to  note  the  correlations 
with  this  cardinal  point  of  difference  of  all  other  equalities  determined. 
This  fibre  is  undoubtedly  worthy  of  extended  investigation  by  practical 
men.** 

"In  conclusion  it  may  safely  be  said  that  if  Chemistry  can  be  trusted  to 
indicate  the  properties  of  a  fibre,  Sida  is  unquestionably  an  infinitely  superior 
fiber  to  jute.  LTnder  hydrolysis  (for  bleaching  and  cleaning  with  an  alkali) 
it  loses  a  very  much  smaller  proportion  of  its  weight,  is  therefore  less 
easily  disint^p'ated  by  the  action  of  water,  and  is  consequently  much 
more  durable.  Similarly,  it  loses  less  under  the  acid  purification,  and  by 
nitration  obtains  a  considerably  greater  weight,  while  it  possess  a  much 
larger  percentage  of  cellulose.  A  fibre  with  such  properties  to  recomiqend 
it  is  surely  worthy  of  the  time  and  expenditure  necessary  to  ascertain 
whether  or  not  all  these  advantages  are  finandally  counterbalanced  by 
a  less  acreage  yield.'* 

"  Although  the  only  large  sample  of  the  fibre  that  has  as  yet  been 
produced  was  raised  m  Eastern  Bengal  it  seems  highly  probable  that 
douth  India  or  Bombay  would  prove  better  suited  than  the  damper  r^ons 
of  Bengal  for  the  development  of  a  Sida  industry."  (Watt^  SeL  Records 
Govttflnd.) 

Medidne.— The  medicinal  properties  of  this  resemble  those  of  other 
species.  The  root  of  the  var.  retnta  is  held  in  great  repute  by  the  Natives 
in  the  treatment  of  rheumatism.  The  stbms  abound  in  mucilage  and  are 
employed  by  the  Natives  as  demulcents  and  emollients  both  for  external 
ana  for  internal  use. 
Sida  spinosa,  Linn.;  Fl,  Br,  Ind^  /.,  323. 

Syn.— S  ALBA  and  alnipolia,  Litm, :  S.  rbtusa,  Wight, ;  S.  olandu- 
LOSA,  Roxb,,  MSS, ;  S.  Boriara,  Wall. 

WtnL—Gulsakari,  janeli-m^ihi.  Hind.  ;  Gorakchdulid,  pilaJxtrila.  boif 
mdihi,  Bbng.  ;  Jangli-rndthi,  Dtc. ;  Mayir-mdmkkam,  Tam.  ;  Mayilw 
mdnikyam,  china  muttama,  muttava  pulagum,  itmalla  bentUt,  Tbl.; 
Kadu-menihyd,  Kan  ;  Maytrfndniikam,  hiHa^venHyam  Malay.  ;  KoH' 
kdm^abila,  man-manikam.  Sing.:  Ndga-bald,  Sans.;  Kulbahg-harri, 
Arab.  ;  Shanhalide-barri,  sham  lUhe^ash-H,  PsRS. 

References.— Z)C.,  Prod.,  /.,  460,  ^t ;  Roxh  ,  Fl,  Ind,.  Ed,  C.B.C.,  St6t 
Thwaites.   Rn,   CeyL   PL,  28;  DaU.   &  Gibs,,  Bomh.  Fl..  t7 ;  Sir  W. 
Elliot,  Fl.  Andhr.,  Jp,  120,   180 ;  Moodeen  Sheriff,  Mat.   Ued.  S.  Ind. 
{in  MSS.),  S5;  U.  C.  DuU,  Mat.  Med.  Hind ,  3iO;  Dymock,  Mat.  Med. 
W.  Ind.,  2nd  Ed.,  99;  Gametteers :^N.'W.  P.,  /.,  79/  />^..  Ixvih.  ; 
Mysore  and  Coorg,  I.,  S7» 
Habitat.— A  small,  shrubby,  perennial  plant,  found  throughout  the 
hotter  parts  of  India  from  the  North- West  Provinces  to  Ceylon,  and  dis- 
tributed throughout  the  tropics  generally. 
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Silene  a  Deterg^ent. 


(W.R.  Clark,) 


SILICA. 


Medidne.— The  lbavbs  are  demulcent  and  refrigerant  and  are  useful  in 
some  cases  of  gonorrhoea,  gleet,  and  scalding  urine.  The  root  acts  as  a 
gentle  tonic  and  diaphoretic,  and  is  employ^  in  mild  cases  of  debility  and 
fever.  The  leaves  are  bruised  in  water,  strained  throucjh  cloth,  and  ad- 
ministered in  the  form  of  a  draught ;  the  root  is  used  in  cfecoction  prepared 
in  a  similar  manner  to  that  of  S.  CBi^&sSdo)iai(Moodeen  Sheriff),  The  roots 
are  useful  also  in  the  treatment  of  some  forms  of  cattle  disease. 

SIDEROXYLON,  Zmn.;  Gen.  PL,  II.,  6jj. 

A  Mnus  of  trees  which  takes  its  name  yrt^epog  iron,  and  X*'^*'  wood) 
from  the  hardness  of  the  ^  wood  of  its  different  specie.  Seven  species  are 
indigenous  to  the  East  Indies,  and  the  timber  from  all  is  more  or  less  employ- 
ed K)cally  in  the  regfions  where  they  occur.  As  no  further  economic  informa- 
tion is  available  regardinsf  six  of  the  species,  it  has  been  thought  unnecessary 
to  give  them  more  than  tnis  passing  notice. 

[  Wights  Ic.^  t.  t2i8;  Sapotacba. 
Sideroxylon   tomentosum,  Roxb.;   Fl.    Br.  Ind,,  III.,  ^jS/ 

Sjn. — S.  ARMATUM,  Poth.  ;  SaPOTA  TOMENTOSA,  ARMATA,  &  BLBN. 
OOIDB8,  A.DC.  ;  ACHftAS  TOMBNTOSA  &  BLENGOIOBS,  Bedd. 

Venu^Kanta   bohul,  Uriya;  Pdld,   Tam.,  H^i^oUa,  Kan .;  Thit-cko, 

BURM. 

References.— DC,  iV^N^.,  VIII.,  rys :  Poxb.,  m.  Ind.,  Ed.  C.B,C.,  202; 
KurB,  For.  Fl.  Burm.,  II.,  116;  Beddome,  Fl.  Sylv.,  t.  i3s,  also  For. 
Man.,  142;  Gamble,  Man.  Timb.,  241,  also  xxiv.  ;  Dal».  &  Giis.,  Bnmb. 
Fl.,  f39  ;  Graham,  Cat.  Bomb.  PI.,  105  ;  Useful  PI.  Bomb.  {XXV.,  Bomb. 
Gag.),  Sg;  Aplin,  Report  on  Shan  States  {1887-88)  ;  Gagetteer,  Bomb., 
XV t,  4^7  • 

Habitat. — A  small  or  moderately-sized  tree  of  the  Western  Gh^s,  from 
the  Konkan  southwards ;  also  of  Ceylon  and  Burma. 

Food. — The  fruit,  a  smooth  yellow  berry,  is  used  by  the  Natives  in 
pickles  and  curries.     It  is  eaten  greedily  by  the  Sambre. 

Stmcture  of  the  Wood.— Light  reddish-white,  fibrous,  rather  heavy. 

Domestic.— The  timber  is  used  for  house-beams  and  carpenters* 
planes, 

SILENE,  Linn. ;  Gen.  PI.,  /.,  147. 

Silene  Griffithii,  Boiss. ;  Fl.  Br.  Ind.,  I.,  220. 

Syn.— S.  Wbbbiana,  WaU.gS.  multifida,  Edgew.;  S.  viscosa,  Pere. 
References. — Aitchison    in   Joum.  Linn.    Soc.,   X.,    78;    Gametteer, 
N.'W.  P.,  X.,  305. 

Habitat— A  perennial  herb,  found  on  the  Western  Himalaya  from 
Garhwil  to  Kabul  and  Kishtwar,  at  altitudes  between  7,000  and  11,000 
feet ;  distributed  to  Afghdnistin. 

Domestic. — In  Lahoul,  the  root  and  leaves  of  this  species,  mixed  with 
a  natural  impure  carbonate  of  soda,  are  added  as  a  substitute  for  soap  to 
the  water  used  by  the  Natives  {Aitchison).  (Con/,  with  Detergents,  Vol. 
III.,  85.) 

SILICA. 

SiliCd* — For  an  account  of  the  various  forms  of  Silica  and  the  industrial 
uses  made  of  them,  the  reader  is  referred  to  Rock  Crystals,  Vol.  II.,  170 ; 
CUy,  Vol.,  II.,  360,  Flint,  Vol.  III..  404 ;  Glass,  Vol.  III.,  503  ;  Quartz, 
VoL  v.,  378  ;  and  Sand,  Vol.  VI.,  Part  II. 
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